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I. FEDERAL SPECIES
I.1 INTRODUCTION
This Appendix assesses the potential impacts of the Hampton Roads Bridge-Tunnel (HRBT) Expansion
Project (Project) on federally-protected species under the 1973 Endangered Species Act (ESA) and the
Bald and Golden Eagle Protection Act of 1940. The ESA directs all Federal agencies to work to
conserve endangered and threatened species and to use their authorities to further the purposes of the
ESA. Section 7 of the ESA, called "Interagency Cooperation," is the mechanism by which Federal
agencies ensure the actions they take, including those they fund or authorize, do not jeopardize the
existence of any listed species. Marine species (fish, whales, seals, sea lions, and seaward sea turtles)
are under the jurisdiction of the National Marine Fisheries Service (NMFS) and terrestrial/inland species
(nesting sea turtles) are under the jurisdiction of the United States Fish and Wildlife Service (USFWS).
Additionally, the USFWS also manages The Bald and Golden Eagle Protection Act. Neither of the two
North American eagle species are federally-listed as threatened or endangered but both are protected
under this Act.

I.2 CONSULTATION HISTORY
I.2.1 CONSULTATION HISTORY
In cooperation with the Federal Highway Administration (FHWA), the Virginia Department of
Transportation (VDOT) has coordinated with local, state, regional, and federal agencies (USFWS and
NMFS) throughout the duration of the Hampton Roads Crossing Study (HRCS). Coordination with local,
state, regional, and federal agencies began in 1999 regarding the HRCS and the following coordination
has occurred through the National Environmental Policy Act (NEPA).
In 2015, Pursuant to 40 CFR 1501.7, FHWA published a Notice of Intent (NOI) to prepare a
Supplemental Environmental Impact Statement (EIS) in the Federal Register on June 23, 2015. Since
the June 2015 NOI, the following coordination has occurred:


On July 27, 2015, NMFS was copied on a memorandum from the Commonwealth of
Virginia to VDOT. This memorandum lists impacts to ESA-listed species within three
alternative segments as well as their biodiversity significance rating. Impacted species under
NMFS jurisdiction included Atlantic sturgeon, loggerhead sea turtle, and Kemp’s ridley sea
turtle.



On August 6, 2015, NMFS sent a letter to VDOT to provide preliminary comments as VDOT
and FHWA work to develop a Supplemental EIS for the HRCS. In this letter, NMFS states
that the HRCS Project area may overlap with areas known to support several ESA-listed
species, including four species of sea turtles including: leatherback sea turtle, green sea
turtle, Kemp’s ridley sea turtle, and the Northwest Atlantic Ocean Distinct Population
Segment (DPS) of loggerhead sea turtle, as well as five DPSs of Atlantic sturgeon. NMFS
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encouraged VDOT to consider the effects of the alternatives on ESA-listed species and
reminded them that any discretionary federal action that may affect a listed species must
undergo consultation pursuant to Section 7 of the ESA. As the federal lead agency for the
HRCS Project, FHWA would be responsible for determining whether the proposed action is
likely to affect the listed species.


On November 4, 2015, VDOT sent a letter to NMFS requesting their approval of the species
list, including Atlantic sturgeon, Kemp’s ridley sea turtle, leatherback sea turtle, loggerhead
sea turtle, green sea turtle, and hawksbill sea turtle, as those which will be addressed in the
Supplemental EIS. Approval of the proposed review actions are noted in a table and body of
text of the letter, as well as approval of the qualified biologists proposed as responsible
surveyors in charge of the habitat assessments for the purposes of providing input to the
Supplemental EIS.



On November 12, 2015, the Virginia Department of Conservation and Recreation (DCR)
sent a letter to Stantec Consulting Services, Inc. regarding the DCR search in their Biotics
Data System for occurrences of natural heritage resources. At the time of this letter, the
natural heritage resources of concern for the Project were the following species: gull-billed
tern, black skimmer, royal tern, sandwich tern, Atlantic sturgeon, least tern, loggerhead sea
turtle, Kemp’s ridley sea turtle, canebrake rattlesnake, and Northern long-eared bat.



In their September 19, 2016 comments on the Draft Supplemental EIS, NMFS
acknowledged that the information and level of detail needed to assess the potential for
Project impacts to aquatic resources, including listed species under their jurisdiction, is not
normally available during the NEPA process and isn't developed until after a Record of
Decision (ROD) is issued. This included specific information on the means, methods,
materials, timing, and duration of various construction elements. NMFS encouraged VDOT
and FHWA to assess the effects of the proposed alternatives on ESA-listed species before
selecting a Preferred Alternative. NMFS indicated, "When specific project plans are being
developed, FHWA should submit their determination of effects, along with justification for the
determination of effects, and a request of concurrence to NMFS... " FHWA and VDOT will
ensure that this determination and supporting information is submitted as soon as
practicable.



On November 16, 2016, the cooperating agencies for the HRCS met to concur on a
Preferred Alternative to be recommended to the Commonwealth Transportation Board
(CTB). During this meeting, cooperating agencies concurred that Alternative A, as described
in the Draft Supplemental EIS, should be recommended to the CTB as the Preferred
Alternative because it represented the LEDPA that meets the purpose and need of the
Project.
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I.3 NMFS JURISDICTION SPECIES
A Biological Assessment (BA) was prepared to discuss the potential presence of and impacts to NMFS
jurisdiction ESA-listed species and is provided in Attachment I-2 of this Appendix. A summary of the
NMFS jurisdiction ESA-listed species with the potential to occur in the Action Area, their status, and the
determination reached in the BA are provided in Table I-1 below.
Table I-1: Jurisdiction Species with the Potential to Occur in the Action Area

Common Name

Scientific Name

Federal
Status

Determination

Fin whale

Balaenoptera physalus

E

No Effect

North Atlantic right whale

Eubalaena glacialis

E

No Effect

Hawksbill sea turtle

Eretmochelys imbricata

E

No Effect

Loggerhead sea turtle, Northwest
Atlantic DPS

Caretta caretta

T

Not Likely to Adversely Affect

Kemp’s ridley sea turtle

Lepidochelys kempii

E

Not Likely to Adversely Affect

Green sea turtle, North Atlantic
DPS

Chelonia mydas

T

Not Likely to Adversely Affect

Leatherback sea turtle

Dermochelys coriacea

E

Not Likely to Adversely Affect

Atlantic sturgeon, New York
Bight DPS, Chesapeake Bay DPS,
South Atlantic and Carolina DPS,
Gulf of Maine DPS; Critical
Habitat

Acipenser oxyrinchus
oxyrinchus

E

Not Likely to Adversely Affect

Shortnose sturgeon

Acipenser brevirostrum

E

Not Likely to Adversely Affect

Key: DPS = Distinct Population Segment, E = Endangered, T = Threatened

I.4 ACTION AREA
The Action Area is defined in 50 CFR 402.02 as “all areas to be affected directly or indirectly by the
Federal action and not merely the immediate area involved in the action.” In Figure I-1, the area
includes the Project footprint defined as where the work to construct the new bridge and tunnel as well
as the removal of existing bridges will take place. The Project area and segments are shown in Figure
I-2 which includes:





the areas where increased underwater noise levels,
potential water quality impacts,
onsite Project vessel operations, and
the transit routes in the James and Elizabeth Rivers that vessels will take when transporting
dredge and tunnel boring spoils from the Project site to facilities located at Port Tobacco at
Weaneck or Chesapeake, Virginia for upland disposal.
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The Action Area also includes the transit routes of vessels carrying bridge demolition debris to the
same upland disposal facilities and potentially to four artificial reef areas located in the vicinity of the
Project area. The feasibility of the potential use of the artificial reef sites (Figure I-1) remains in the
preliminary evaluation phase by the Project partners and will be subject to additional approvals and
coordination with regulatory agencies.

Figure I-1: HRBT Expansion Project Action Area Map – Disposal Routes and Moorings
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Figure I-2: HRBT Expansion Project Segment Map
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I.5 USFWS JURISDICTION ESA SPECIES
An official USFWS List of Threatened and Endangered Species that may occur in the Project area was
obtained from the Information for Planning and Consultation tool (IPAC) on November 15, 2019
(Consultation Code: – 05E2VA00-2019-SLI-5741) (USFWS 2019a) (See Attachment I-3 of this
Appendix). Attachment 1 contains a species conclusion table and a self-certification letter is included in
Attachment I-2.
The only federally-listed species identified within the Project area in the Official Species list is the piping
plover (Charadrius melodus). However, additional listed species are potentially present based on the
review of the Virginia Department of Game and Inland Fisheries (VDGIF) Virginia Fish and Wildlife
Information Service (VAFWIS), and of the Virginia DCR Virginia Natural Heritage Data Explorer. These
additional species include the red knot (Calidrus canutus), Northeastern beach tiger beetle (Cincindela
dorsalis), and nesting species of sea turtles identified in Table I-1.
The IPAC search also provided a list of non-endangered migratory birds with the potential to occur in
the Project area. VDOT intends to apply a bird hazing and management plan to the South Island to
remove the habitat and discourage bird use of the South Island for marine birds known to use the island
for nesting. Habitat removal will commence in 2019 and continue through the winter into 2020.
Additionally, devices and other methods to discourage bird use will be installed in this time frame.

I.5.1 PIPING PLOVER
In the James River and Chesapeake Bay, the piping plover historically nested on Craney Island in
Norfolk and Grandview Beach in Hampton, outside of the Project area; however, no nesting has
recently been documented in either location (Watts 2013; VDOT and FHWA 2016). Nesting habitats
typically are laid in washover areas cut into or between dunes and often in close proximity to backside
marshes, mudflats, or vegetation barriers where there is greater protection from predators. No nesting
habitat occurs within the Project area. Piping plover have been observed in Cities of Chesapeake,
Hampton, Newport News, Norfolk, Portsmouth, and Suffolk (VDOT and FHWA 2016; VDGIF 2019a;
VDOT 2019). One sighting of a piping plover occurred at Fort Monroe, greater than one mile from the
Project area (VDOT 2019). Project activities would not attract predators or interfere with piping plover
breeding success, as no known breeding habitat occurs within the Project area. Figure I-3 depicts
potential foraging areas for Piping Plovers and Red Knots as identified in the HRCS Supplemental EIS
Natural Resources Technical Report (FHWA and VDOT 2016).
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Figure I-3: Potential Foraging areas for Piping Plovers and Red Knots

A few areas of sandy shoreline at Willoughby Spit and marsh under the I-64 bridges in Hampton and
Norfolk were identified as sub-optimal foraging areas, which are areas appearing to have more frequent
human disturbance (FHWA and VDOT 2016). A large portion of the shoreline within the Project area is
hardened and/or developed and provides no habitat potential for this species. Piping plover foraging
habitat consists of beaches and intertidal mud and sand flats (FHWA and VDOT 2016). Piping
plovers are highly mobile and can avoid Project activities and impacts such as elevated noise levels
and active construction in the unlikely event they are present in this area. The Project may affect, but is
not likely to adversely affect the piping plover.

I.5.2 RED KNOT
Red knots have the potential to occur in the Project area, starting in mid-April to May, prior to making
one of the longest migrations in the world (USFWS 2019b) to breeding areas above the Arctic Circle
from June to July. Red knots appear to have highly diverse routes; with some flying over open-ocean
and some hugging the United States Atlantic coast for the duration of the migration (USFWS 2019b).
These birds stop over along the Atlantic coast to forage within the intertidal zones of sandy and stony
beaches and mudflats (USFWS 2019b), which occurs primarily on sandy or stony beaches, but may
also occur in mudflats.
A few areas of sandy shoreline at Willoughby Spit and marsh under the I-64 bridges in Hampton and
Norfolk were identified as sub-optimal foraging areas. VDOT (2019) data indicate that one observation
of red knot occurred at Fort Monroe greater than one mile from the Project area. There are documented
sightings of red knots in the Cities of Chesapeake, Hampton, Newport News, Norfolk, Portsmouth, and
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Suffolk (VDOT and FHWA 2016). A large portion of the shoreline within the Project area is hardened
and/or developed and provides no habitat potential for this species. Bridge construction would result in
temporary disturbance of this habitat. Bridge foundation construction and demolition activities would
directly impact sub-optimal habitat at Willoughby Spit and access to this area might disturb this habitat.
This disturbance will be temporary. Red knots are highly mobile and could avoid Project activities in the
unlikely event they are present in the sub-optimal foraging habitat. Red knots are unlikely to be
adversely affected by Project activities.

I.5.3 NORTHEASTERN BEACH TIGER BEETLE
The November 15, 2019 VAFWIS search and Virginia DCRs Virginia Natural Heritage Data Explorer
query for Hampton (City) and Norfolk (City) indicated that the northeastern beach tiger beetle has the
potential to occur in the Project area. This species is only found along wide, saltwater beaches of
medium to medium-coarse sand, from about the foredune to the high tide lines (NatureServe 2019).
However, this type of habitat is not present in the Project area which contains primarily modified
shorelines. Additionally, there were no confirmed sightings of this species in the Project area. This
species is unlikely to be affected by Project activities.

I.5.4 NESTING SEA TURTLES
Sea turtle nesting is not expected in the Action Area, as nesting sites in Virginia are primarily limited to
ocean facing beaches and this habitat is not present in the Action Area (VDOT and FHWA 2016).
Nesting individuals of the sea turtle species listed in Table I-1 are unlikely to be adversely affected by
Project activities.

I.6 BALD AND GOLDEN EAGLE PROTECTION ACT
Bald and golden eagles are protected by the 1940 Bald and Golden Eagle Protection Act and the 1918
Migratory Bird Treaty Act. The bald eagle can be found in this area year-round and as migrants that
pass through the area. According to the USFWS Chesapeake Bay Field Office, the Chesapeake Bay
currently has one of the highest concentrations of bald eagles in the lower 48 states. In addition to the
breeding population, the Chesapeake Bay supports a wintering population of bald eagles from as far
north as Canada and summer migrants from Florida (USFWS 2011).
A bald eagle nest search was conducted using the Center for Conservation Biology Virginia Bald Eagle
Nest Locator database (Watts and Byrd 2013), the results are provided in Attachment I-4 of this
Appendix as well as Figure I-4 below. No nests were found within the limits of disturbance (LOD) for the
Project and the LOD did not overlap with the primary 330 foot buffer or secondary 660 foot buffer
around each nest. There were three active nests and one inactive nest located within a two mile buffer
of the LOD. The closest nest is located more than 1,200 feet from Project activities, and unlikely to
experience adverse effects from noise or light produced by Project activities. The remaining nests are
considerably further from the Project activities and less likely to experience adverse effects. Figure I-4
depicts distances from eagle nest buffers to the Project area as well as other observations of state and
federally threatened species.
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Figure I-4: Threatened and Endangered Species Map
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I.7 SUMMARY
The Action Area is densely developed and provides no habitat for the piping plover, red knot,
northeastern beach tiger beetle, and nesting sea turtles. Due to a lack of nesting and foraging habitat
within the Action Area, impacts related to Project activities are unlikely to adversely affect species
under federal jurisdiction.
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ATTACHMENT I-1 SPECIES
CONCLUSIONS TABLE

SPECIES CONCLUSIONS TABLE
Project Name: Hampton Roads Bridge-Tunnel (HRBT) Expansion Project
Date: 11/15/2019
Species /
Resource Name
Northeastern
beach tiger
beetle

Conclusion

ESA Section 7

Species
(listed/proposed) not
present

No effect

Piping plover

Species
(listed/proposed)
present

Red knot

Species
(listed/proposed)
present

Critical
habitat

No critical habitat
present for species
under USFWS

Not likely to
adversely
affect
Not likely to
adversely
affect

Notes / Documentation
This species was not identified in the IPAC
November 15, 2019 Official Species List.
Habitat for this species, saltwater beaches
from about the foredune to the high tide lines
(NatureServe 2019), is not present in the
Project area.
No suitable nesting habitat, suboptimal
foraging habit, several documented
occurrences 1 - 2 miles from the Project
(Appendix G in VDOT and FHWA 2016;
VDGIF 2019; VDOT 2019).
This species was not identified in the IPAC
November 15, 2019 Official Species List.
No suitable nesting habitat present,
suboptimal foraging habitat present; several
documented occurrences 1 - 2 miles from
the Project (Appendix G in VDOT and
FHWA 2016; VDGIF 2019; VDOT 2019).

No effect

Species /
Resource
Name
Nesting sea
turtles

Conclusion

ESA Section 7

Notes / Documentation

No suitable habitat
present

No effect

Sea turtle nesting is not expected in the
Action Area, as nesting sites in Virginia are
primarily limited to ocean facing beaches
and this habitat is not present in the Action
Area (VDOT and FHWA 2016).

Bald eagle

Unlikely to disturb
nesting bald eagles,
does not intersect with
an eagle concentration
area.

No Bald and
Golden Eagle Act
permit required.

Based on review Center for Conservation
Biology Virginia Eagles Nest Locator, no
nests are within 660 feet of the Project area.
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I. ATTACHMENT 1: BIOLOGICAL
ASSESSMENT
I.1 INTRODUCTION
The purpose of this Biological Assessment (BA) is to assess the potential effects of the Hampton
Roads Bridge-Tunnel (HRBT) Expansion Project (Project) on marine Endangered Species Act (ESA)listed species, or their designated critical habitat. This BA has been prepared by the Hampton Roads
Connector Partners (HRCP) the HRBT design-build contractor for Virginia Department of
Transportation (VDOT) and in cooperation with the Federal Highway Administration (FHWA). This BA
evaluates the potential effects of the infrastructure improvements proposed for the I-64 Project, in
Hampton Roads, Virginia Beach, Virginia, on marine species listed under the ESA.
The purpose of the Project is to relieve congestion at the I-64 HRBT in a manner that improves
accessibility, transit, emergency evacuation, and military and goods movement along the primary
transportation corridors in the Hampton Roads region, including the I-64, I-664, I-564, and Route 164
corridors. Considering work will occur adjacent to, or in, the Chesapeake Bay, it could affect the
following ESA-listed marine species that have the potential to occur in the Project area: hawksbill sea
turtle (Eretmochelys imbricata), green sea turtle (Chelonia mydas) (North Atlantic Distinct Population
Segment [DPS]), loggerhead sea turtle (Caretta caretta) (Northwest Atlantic DPS), Kemp’s ridley sea
turtle (Lepidochelys kempii), leatherback sea turtle (Dermochelys coriacea), North Atlantic right whale
(Eubalaena glacialis), fin whale (Balaenoptera physalus), Atlantic sturgeon (Acipenser oxyrinchus
oxyrinchus) (New York Bight, Chesapeake Bay, South Atlantic and Carolina DPS; threatened Gulf of
Maine DPS), and shortnose sturgeon (Acipenser brevirostrum).
Early coordination and pre-consultation with National Marine Fisheries Service (NMFS) was conducted
during a series of site visits, meetings, and phone conversations including a letter to the NMFS in June
2015, and a November 2016 cooperating agencies meeting. The November 2016 meeting requested
concurrence on their determination that Alternative A, as described in the Draft Supplemental
Environmental Impact Statement (EIS), should be recommended to the Commonwealth Transportation
Board (CTB) as the Preferred Alternative because it represents the Least Environmentally Damaging
Practicable Alternative (LEDPA) that meets the purpose and need of the Project. The actions of the
Hampton Roads Transportation Planning Organization (HRTPO) and the Hampton Roads
Transportation Accountability Commission to endorse Alternative A and commit to its implementation
with a series of other projects in the HRTPO 2040 Long Range Transportation Plan was a factor in this
concurrence, as was the dedication of funding for the continued study of a new crossing of the
Elizabeth River in the vicinity of Craney Island.
Concurrence was based on the planning level information that was provided in the Draft Supplemental
EIS. However, NMFS was unable to provide substantive recommendations until the means, methods,
and materials for construction of various project elements have been determined. Therefore, as Project
planning and design advance, NMFS reserved the right to provide conservation recommendations in
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the future under the Magnuson Stevens Fishery Conservation and Management Act to protect essential
fish habitat (EFH) designated for federally-managed species. NMFS also works to protect anadromous
species from impacts under the Fish and Wildlife Coordination Act. Since federally-listed threatened
and endangered species may also occur within the Action Area, coordination under Section 7 of the
ESA is required as this Project moves forward.
This BA documents potential effects that would result from the current design of the Project and the
planned construction means and methods.

I.1.1 CONSULTATION HISTORY
In cooperation with FHWA, VDOT has coordinated with local, state, regional, and federal agencies
(U.S. Fish and Wildlife Service (USFWS), NMFS) throughout the duration of the Hampton Roads
Crossing Study (HRCS). Coordination with local, state, regional, and federal agencies began in 1999
regarding the HRCS and the following coordination has occurred through the National Environmental
Policy Act (NEPA).
In 2015, Pursuant to 40 CFR 1501.7, FHWA published a Notice of Intent (NOI) to prepare a
Supplemental EIS in the Federal Register on June 23, 2015. Since the June 2015 NOI, the following
coordination has occurred:








On July 27, 2015, NMFS was copied on a memorandum from the Commonwealth of Virginia to
VDOT. This memorandum lists impacts to ESA-listed species within three alternative segments
as well as their biodiversity significance rating. Impacted species under NMFS jurisdiction
included Atlantic sturgeon, loggerhead sea turtle, and Kemp’s ridley sea turtle.
On August 6, 2015, NMFS sent a letter to VDOT to provide preliminary comments as VDOT and
FHWA work to develop a Supplemental EIS for the HRCS. In this letter, NMFS states that the
HRCS Project area might overlap with areas known to support several ESA-listed species,
including four species of sea turtles including leatherback sea turtle, green sea turtle, Kemp’s
ridley sea turtle, and the Northwest Atlantic Ocean DPS of loggerhead sea turtle, as well as five
DPSs of Atlantic sturgeon. NMFS encouraged VDOT to consider the effects of the alternatives
on ESA-listed species and reminded them that any discretionary federal action that may affect a
listed species must undergo consultation pursuant to Section 7 of the ESA. As the federal lead
agency for the HRCS Project, FHWA would be responsible for determining whether the
proposed action is likely to affect the listed species.
On November 4, 2015, VDOT sent a letter to NMFS requesting their approval of the species list
including Atlantic sturgeon, Kemp’s ridley sea turtle, leatherback sea turtle, loggerhead sea
turtle, green sea turtle, and hawksbill sea turtle as those which will be addressed in the
Supplemental EIS. Approval of the proposed review actions noted in a table and body of text of
the letter.
In their September 19, 2016 comments on the Draft Supplemental EIS, NMFS acknowledged
that the information and level of detail needed to assess the potential for Project impacts to
aquatic resources, including listed species under their jurisdiction, is not normally available
during the NEPA process and isn't developed until after a Record of Decision (ROD) is issued.
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This included specific information on the means, methods, materials, timing and duration of
various construction elements. NMFS also encouraged VDOT and FHWA to assess the effects
of the proposed alternatives on ESA-listed species before selecting a Preferred Alternative.
NMFS indicated, "When specific project plans are being developed, FHWA should submit their
determination of effects, along with justification for the determination of effects, and a request of
concurrence to NMFS ... " FHWA and VDOT will ensure that this determination and supporting
information is submitted as soon as practicable.
Within Appendix H of the Final Supplemental EIS, the FHWA and VDOT provide written
responses to comments provided by the NMFS. In response, FHWA and VDOT state that (1)
Best Management Practices would be determined during the final design and permitting phases,
after the issuance of a ROD and (2) Given the nature of the marine species and the extent of
their habitat, the Preferred Alternative was not likely to adversely affect endangered and
threatened species.
On November 16, 2016, the cooperating agencies for the HRCS met to concur on a preferred
alternative to be recommended to the CTB. During the meeting, cooperating agencies
concurred that Alternative A, as described in the Draft Supplemental EIS, should be
recommended to the CTB as the preferred alternative because it represented the LEDPA that
meets the purpose and need of the Project.
On January 23, 2017, NMFS sent a letter to VDOT summarizing a meeting held between the
two parties on November 16, 2016. During the meeting, cooperating agencies concurred that
Alternative A, as described in the Draft Supplemental EIS should be recommended to the CTB
as the preferred alternative because it represents the LEDPA that meets the purpose and need
of the Project. However, NMFS stated that they would not provide recommendations until the
means, methods, and materials for construction have been determined during final design.
Since federally-listed threatened and endangered species may occur within the Project area,
coordination under Section 7 of the ESA may be required as this Project moves forward. NMFS
indicated that VDOT’s responsibilities for EFH, anadromous fish and ESA-listed species
consultation are outlined in the NMFS letter to VDOT dated August 6, 2015.
On June 27, 2019, HRCP held a teleconference with Jolie Harrison and Robert Pauline, NMFS
Office of Protected Resources staff to discuss status of the HRBT planned actions and the
approach to be used for the Marine Mammal Protection Act (MMPA) incidental take
authorizations.
On June 28, 2019, HRCP presented a Pile Driving & MMPA Meeting to the regulatory agencies.
This was attended by David O’Brien, NMFS, and Robert Pauline, NMFS.

I.2 DESCRIPTION OF THE ACTION AND ACTION AREA
I.2.1 PROJECT DESCRIPTION
The Project will widen I-64 for approximately 9.9 miles along I-64 from Settlers Landing Road in
Hampton, Virginia to the I-64/I-564 interchange in Norfolk, Virginia. The Project will create an eight-lane
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facility with six consistent use lanes. The expanded facility will include four general purpose lanes, two
new High Occupancy Toll (HOT) lanes, and two new drivable (hard-running) shoulders to be used as
HOT lanes during peak usage.
The Project will include full replacement of the North and South Trestle-Bridges, two new parallel
tunnels constructed using a Tunnel Boring Machine (TBM), expansion of the existing portal islands, and
widening of the Willoughby Bay Trestle-Bridges, Bay Avenue Bridges, and Oastes Creek Bridges.
Additionally, upland portions of I-64 will be widened to accommodate the additional lanes, the Mallory
Street Bridge will be replaced, and the I-64 overpass bridges will be improved.

I.2.2 PROPOSED ACTION
The existing bridge-tunnel is a four-lane facility including bridges, trestles, man-made islands, and
tunnels under the main shipping channel for Hampton Roads Harbor. It connects the Phoebus area of
Hampton with Willoughby Spit in Norfolk. The Project will include the construction of two new two-lane
tunnels, expansion of the existing portal islands, and full replacement of the existing North and South
trestle-bridges at the HRBT as well as the Willoughby Bay Trestle-Bridge. Once construction is
complete, there will be a total of four tunnels, two new and two old, with two tunnels being used for
eastbound traffic and two being used for westbound traffic. A full bridge replacement is planned for the
Mallory Street interchange and the remaining landside bridges. Additionally, the roadway within the
Project will be widened. Additional detail on components of the proposed action with the potential to
affect listed species are described below.

I.2.3 ACTION AREA
The Action Area is defined in 50 CFR 402.02 as “all areas to be affected directly or indirectly by the
Federal action and not merely the immediate area involved in the action.” The area includes the Project
footprint where the work to construct the new bridge and tunnel as well as the removal of existing
bridges will take place. The Project area and segments are shown in Figure I-2. This Action Area
includes the areas where increased underwater noise levels, potential water quality impacts, onsite
Project vessel operations, mooring areas, as well as the transit routes in the James and Elizabeth
Rivers when transporting dredge and tunnel boring spoils from the Project area to facilities located at
Port Tobacco at Weanack or Chesapeake, Virginia for upland disposal. The Action Area also includes
the transit routes of vessels carrying bridge demolition debris to the same upland disposal facilities and
potentially to four artificial reef locations located in the vicinity of the Project area: Bluefish Rock Reef,
East Oceanview Reef, Newport News Middleground Reef, and Cabbage Patch Reef (Figure I-1). The
feasibility of the potential use of the artificial reef areas remains in the preliminary evaluation phase by
the Project partners and would be subject to additional approvals and coordination with regulatory
agencies.
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Figure I-1: HRBT Expansion Project Action Area Map – Disposal Routes and Moorings
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Figure I-2: HRBT Project Action Area Segment Map
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I.2.4 PROJECT COMPONENTS
It is important to note that the Project construction activities and components may be refined as the
design is finalized, construction contracts are awarded, and construction details are further developed.
The following information is currently the best estimate for the Project design and construction elements
and the associated construction and removal schedules. For pile counts, see Table E-1 in Appendix E:
Project Description.
I.2.4.1 TEMPORARY WORK TRESTLES FOR BRIDGE CONSTRUCTION AT THE NORTH
TRESTLE (SEGMENT 1B)
Several temporary work trestles will support construction of the permanent eastbound and westbound
North Trestle-Bridges. The temporary North Shore Work Trestle will support construction of the
permanent eastbound North Trestle-Bridge in the shallow water (<4 to 6 feet Mean Low Water (MLW))
closer to the North Shore, avoiding the need to dredge or deepen this area and minimizing potential
impacts to the adjacent submerged aquatic vegetation (SAV).
Additional temporary work trestles will support construction of the permanent westbound North TrestleBridge in the shallow water near the North Island. These work trestles will be the same or similar to the
North Shore Work Trestle, steel structures founded on 36-inch diameter steel pipe piles1 with 30 to 40
feet spans sized to accommodate a 300-ton crane. 36-inch steel piles will be installed to support these
trestles using a combination of vibratory and impact hammers. The primary work trestle used to
construct the westbound North Trestle-Bridge will be approximately 600 feet long x 45 feet wide, with
four approximately 40 feet x 30 feet fingers and an additional landing area approximately 200 feet x 45
feet. A second work trestle, used in construction of the eastbound structures, will be approximately 400
feet long x 45 feet wide.
Once that portion of the permanent eastbound and westbound North Trestle-Bridge is complete, the
temporary pile foundations will be removed via vibratory hammer and the work trestle reused for similar
purposes at a different location on the Project (e.g., Willoughby Bay Work Trestles).
I.2.4.2 JUMP TRESTLE FOR BRIDGE CONSTRUCTION AT THE NORTH TRESTLE
(SEGMENT 1B)
Jump Trestles at the North Trestle, temporary heavy duty platforms used to support cranes, and other
equipment, will be used for constructing trestle bridges (new permanent Maintenance of Travel (MOT)
bridges). Jump trestles are built with a maximum of three spans which are progressively removed and
reinstalled one span at a time, moving forward with the construction of the adjacent structure. Each
span is supported by six temporary 36-inch steel pipe piles. The steel pipe piles will be installed,
removed, and reinstalled as the spans move forward using a combination of vibratory and impact
hammers for installation and vibratory hammers for removal.

1

Unless otherwise noted, references to “steel pile(s)” refer to steel pipe piles.
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I.2.4.3 TEMPLATES AND PERMANENT PILES AT THE NORTH TRESTLE (SEGMENT 1B)
Temporary templates will be used to guide installation of the permanent concrete piles used to support
the new North Trestle-Bridge. The templates will be supported by four temporary 36-inch steel piles,
generally one at each corner of the template. A two-tier template will be used to account for the
possible batter of the permanent piles. Each template will allow installation of three permanent concrete
piles.
A vibratory hammer will be used to install and remove the temporary 36-inch steel piles supporting the
template. Some areas near the shores and islands will require the use of a down-the-hole-hammer to
install the templates.
54-inch concrete cylinder piles will be installed using an impact hammer and will remain in place at the
end of construction. Requisite pile load tests will be performed during construction to confirm
permanent concrete pile design of the permanent trestle bridges. Pre-drilling will be done in the open
without the use of a caisson (watertight structures made up of wood, steel, or reinforced concrete built
above the ground level and then sunken into the ground). The drill, drill steel, and auger would be in
leads and either attached to the pile leads or used independently and indexed to the template to resist
rotation. The auger is anticipated to be 54-inch in diameter and 10 feet less in height than the leads.
I.2.4.4 DEMOLITION TRESTLE AT THE NORTH TRESTLE (SEGMENT 1B)
The North Trestle Demolition Trestle will consist of a series of jump trestles, similar or the same as that
used to construct the permanent westbound North Trestle-Bridge. The jump trestles will be located in
the shallow water near the North Shore and will be installed, removed, and reinstalled as demolition of
the existing structures moves from the shoreline towards deeper water. Each jump trestle used for
demolition will be 45 feet wide and approximately 1,200-feet long. Each jump trestle span will be
supported by temporary 36-inch steel pipe piles. Pile installation will be completed using a combination
of vibratory and impact hammers for installation and vibratory hammers for removal.
I.2.4.5 SHEET PILES AT THE NORTH SHORE ABUTMENT (SEGMENT 1B)
Steel sheet piles will be installed at the North Shore shoreline to support excavation and construction of
the North Shore Abutment. Approximately 187 panels of AZ-700-19 sheet piles will be temporarily
installed using a vibratory hammer to form a continuous wall. Most of this work is expected to be done
at lower tides so that in-water work is minimized. However, some installation work below the tidal
elevations, in-water, can be expected. Sheet piles will be removed using a vibratory hammer.
I.2.4.6 MOORINGS AT THE NORTH ISLAND EXPANSION (SEGMENT 2A)
Temporary moorings installed along the perimeter of the North Island Expansion (North and South) will
be removed using a vibratory hammer or cut to approximately 3 feet below the mudline at the
conclusion of the Project.
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I.2.4.7 HAMPTON CREEK APPROACH CHANNEL MARKER AT THE NORTH ISLAND
(SEGMENT 2A)
An existing pile-mounted (Aid to Navigation) channel marker at the entrance to the Hampton Creek
Approach Channel will be removed and relocated to allow expansion of the North Island. The existing
pile will be removed using a vibratory hammer. A new pile (36-inch steel pile) will be installed using a
vibratory hammer and will remain in place.
I.2.4.8 SHEET PILES AT NORTH ISLAND ABUTMENT AND EXPANSION (SEGMENT 2A)
Steel sheet piles will be installed as part of the North Island Expansion and at the shoreline of the North
Island to support excavation and construction of the North Island Abutments and Expansion. AZ-700-26
sheet pile will be installed around the perimeter of the North Island Expansion to support dredge and
replacement of native soft soils. Steel sheet piles will be driven using a vibratory hammer. Additional
AZ-700-26 sheet pile panels will be installed around the perimeter of the North Island Expansion to
support construction of the abutment and tunnel approach structure.
AZ-700-19 sheet pile will be installed at the North Island shoreline to support excavation and
construction of the North Island Abutment. Similar to the South Shore Abutment work, most of this work
is expected to be done at lower tides so that in-water work is minimized. However, some sheet pile
installation work below the tidal elevations (in-water) can be expected.
All sheet piles will be removed using a vibratory hammer.
I.2.4.9 TBM PLATFORM AT THE SOUTH ISLAND (SEGMENT 2A)
HRCP is constructing the temporary TBM Platform or “quay” at the South Island to allow for the
delivery, unloading, and assembly of the TBM components from barges to the Island.
The TBM Platform is a steel structure founded on 36-inch diameter steel piles, with an overall area of
approximately 0.46 acre (approximately 100 feet x 200 feet).
At the conclusion of the Project, the TBM Platform piles will be removed using a vibratory hammer or
cut to approximately 3 feet below the mudline.
I.2.4.10 CONVEYOR TRESTLE AT THE SOUTH ISLAND (SEGMENT 2A)
Tunnel boring spoils and other related materials will be moved between the South Island and barges
via a conveyor belt and other equipment inside the tunnel boring. The Conveyor Trestle will also be
used for maintenance and mooring of barges and vessels carrying TBM materials and other Projectrelated materials.
The Conveyor Trestle is a steel structure founded on 36-inch diameter steel piles, with an overall area
of approximately 0.37 acre (approximately 640 feet x 25 feet).
At the conclusion of the Project, the Conveyor Trestle piles will be removed using a vibratory hammer
or cut to approximately 3 feet below the mudline.
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I.2.4.11 SETTLEMENT REDUCTION PILES AND DEEP FOUNDATION PILES AT THE
SOUTH ISLAND (SEGMENT 2A)
Geotechnical conditions at the planned South Island expansion require additional considerations to
reduce island settlement and support roadway construction. 24-inch steel pipe settlement reduction
piles and 30-inch concrete-filled steel pipe deep foundation piles will be installed at the South Island
Expansion to address these geotechnical conditions.
Both the settlement reduction piles and the deep foundation piles will be driven using vibratory and
impact hammers. Temporary templates will be supported by four temporary 36-inch steel piles that will
be spudded in place and used to align the piles during driving. Steel sheet piles will be installed to
partially enclose the deep foundation piles as installation progresses north to south along the island
expansion area.
The settlement reduction piles and deep foundation piles are permanent piles that will remain in place
at the end of construction.
I.2.4.12 MOORINGS AT THE SOUTH ISLAND (SEGMENT 2A)
Temporary moorings will be installed along the perimeter of the South Island Expansion to support the
construction of the island expansion. 42-inch steel pipe piles will be installed to provide mooring points
for barges and vessels. The mooring point piles will be installed using a vibratory hammer and removed
using a vibratory hammer at the conclusion of the Project.
I.2.4.13 SHEET PILES AT THE SOUTH ISLAND EXPANSION AND ABUTMENT (SEGMENT
2A)
Steel sheet piles will be installed as part of the South Island Expansion and at the shoreline of the
South Island to support excavation and construction of the South Island Abutment. AZ-700-26 sheet
pile will be installed around the perimeter of the South Island Expansion deep foundation piles as pile
installation progresses to support backfilling. Steel sheet piles will be driven using a vibratory hammer.
In addition, AZ-700-26 temporary steel sheet pile will be installed around the perimeter of the South
Island Expansion to support dredge and replacement of native soft soils. Temporary steel sheet piles
will be driven using a vibratory hammer and will be removed using a vibratory hammer after completion
of dredging/replacement works.
AZ-700-19 sheet pile will be installed at the South Island shoreline to support excavation and
construction of the abutment and tunnel approach structure at the South Island. Similar to the North
Shore Abutment work, most of this work is expected to be done at lower tides so that in-water work is
minimized. However, some sheet pile installation work below the tidal elevations (in-water) can be
expected.
All sheet piles will be removed using a vibratory hammer.
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I.2.4.14 TEMPORARY TRESTLES FOR JET GROUTING AT THE SOUTH ISLAND (SEGMENT
2A)
Unconsolidated soil conditions at the western edge of the South Island – along the centerline and depth
of the planned tunnel alignment – require ground improvements to allow tunnel boring to proceed safely
and efficiently. Ground improvements will be achieved using deep injection or jet grouting to stabilize
and consolidate the sediments along the planned tunnel alignment and tunnel depth.
Two temporary work trestles will be constructed along either side of the planned tunnel alignment to
support jet grouting activity.
At the conclusion of the Project, the Jet Grouting Trestles and their supporting piles will be removed by
cutting the piles to approximately 3 feet below the mudline. No vibratory hammer will be used to remove
the Jet Grouting Trestle piles.
I.2.4.15 MOORINGS AT THE SOUTH TRESTLE (SEGMENT 3A)
Temporary moorings will be installed in the area of the South Trestle to support the construction of
temporary work trestles and permanent trestle bridges.
At the conclusion of the Project, the moorings – including six mooring dolphins (each consisting of three
24-inch steel piles) and 42-inch steel pipe piles, will be removed using a vibratory hammer.
I.2.4.16 TEMPORARY WORK TRESTLES FOR BRIDGE CONSTRUCTION AT THE SOUTH
TRESTLE (SEGMENT 3A)
Several temporary work trestles will support construction of the temporary bridges used for maintaining
traffic at the South Trestle during construction (i.e., temporary MOT bridges) and will serve as
temporary docks for delivery of deck elements and other materials. The South Trestle Work Trestles
will consist of two separate structures at the South Island shoreline (South Island South 1 and 2) and a
third structure at the South Shore or Norfolk shoreline.
The temporary South Trestle Work Trestle at South Island South 1 is a steel structure approximately
500 feet long and 45 feet wide, founded on 36-inch diameter steel piles with 30 to 40 feet spans sized
to accommodate a 300-ton crane. Once the permanent roadway is complete, the temporary MOT
Bridge will be removed as well as the South Island South 1 Work Trestle, including the temporary pile
foundations and mooring piles. Piles will be removed via vibratory hammer and the work trestle reused
for similar purposes at a different location on the Project (e.g., Willoughby Bay Work Trestles).
The temporary South Trestle Work Trestle at South Island South 2 is a steel structure founded on 36inch diameter steel piles with 30 to 40 feet spans sized to accommodate a 300-ton crane. That portion
of the work trestle closest to shore will be approximately 200 feet x 80 feet; the remainder of the work
trestle will be 400 feet long x 45 feet wide, similar to the other work trestles being used on the Project
(North Trestle Work Trestle). The work trestle pile foundations will be removed using a vibratory
hammer once the permanent roadway is complete.
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The temporary South Trestle Work Trestle at the South Shore or Norfolk shoreline will be similar to that
used elsewhere on the Project. The work trestle will be approximately 520 feet long and 45 feet wide
with four 30 feet wide finger piers. The finger piers will consist of 36-inch steel piles installed using a
vibratory hammer.
Temporary steel pile foundations for each of the work trestles will be installed using a vibratory and
impact hammer. Some areas near the shores and islands will require the use of a down-the-holehammer to install the temporary piles. The South Trestle Work Trestle pile foundations will be removed
using a vibratory hammer.
I.2.4.17 TEMPLATES AND PERMANENT PILES AT THE SOUTH TRESTLE (SEGMENT 3A)
Temporary templates will be used to guide installation of the permanent concrete piles used to support
the new South Trestle-Bridge. The templates will use four temporary 36-inch steel piles as supports,
generally one at each corner of the template. A two-tier template will be used to account for the
possible batter of the piles. Each template will allow driving installation of three permanent concrete
piles.
A vibratory hammer will be used to install and remove the temporary 36-inch steel piles supporting the
template. Some areas near the shores and islands will require the use of a down-the-hole-hammer to
install the templates.
Permanent 54-inch concrete cylinder piles will be installed using an impact hammer and will remain in
place at the end of construction. Requisite pile load tests will be performed during construction to
confirm permanent concrete pile design of the permanent trestle bridges. Pre-drilling will be done in the
open without the use of a caisson. The drill, drill steel, and auger would be in leads and either attached
to the pile leads or used independently and indexed to the template to resist rotation. The auger is
anticipated to be 54-inch in diameter and 10-feet less in height.
I.2.4.18 JUMP TRESTLE FOR BRIDGE CONSTRUCTION AT THE SOUTH TRESTLE
(SEGMENT 3A)
Temporary heavy duty moving platforms, Jump Trestles, will be used for constructing trestle bridges,
both new permanent and temporary MOT bridges, at the South Trestle. A combination of jump trestles
and working from the existing trestles will be used to build the new trestle bridges. Jump trestles are
built with a maximum of three spans which are progressively uninstalled and reinstalled one span at a
time, moving forward with the construction of the adjacent structure.
The 36-inch steel pipe piles will be installed, removed, and reinstalled as the spans move forward using
a combination of vibratory and impact hammers for installation and vibratory hammers for removal.
I.2.4.19 TEMPORARY MOT TRESTLE AT THE SOUTH TRESTLE (SEGMENT 3A)
A temporary MOT Trestle bridge at the South Trestle will be used to phase construction and carry traffic
prior to completion of the new structures. The eastbound traffic will be shifted on the new MOT trestle to
allow for a partial demolition of the existing eastbound bridge-trestle. Once the partial demolition is
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completed, the new eastbound connection to the eight-lane trestle will be built with the support of a
jump trestle and eastbound traffic will be shifted on it. A temporary MOT Trestle will be built from South
Island next to the existing westbound trestle. The westbound traffic will be shifted on the new MOT
trestle to allow for a partial demolition of the existing westbound bridge-trestle. A portion of the existing
eastbound bridge-trestle will also be demolished to allow to build the new connection between the
eight-lane structure and the new westbound bridge-trestle. The temporary MOT Trestle at the South
Trestle will be a steel structure founded on 30-inch concrete square piles that will be installed using an
impact hammer and for removal, will be cut to approximately 3 feet below the mudline.
I.2.4.20 DEMOLITION TRESTLE AT THE SOUTH TRESTLE (SEGMENT 3A)
The South Trestle Demolition Trestle will be similar to the work trestles previously described
(Demolition Trestle at the North Trestle). Located at the South Shore, the South Trestle Demolition
Trestle will be used to access the shallow water at the South Shore and support equipment used to
remove the existing trestle structure. 36-inch steel pipe piles will be installed with a combination of
vibratory and impact hammers. Temporary steel piles will be installed using a vibratory and impact
hammer. Some areas near the shores and islands will require the use of a down-the-hole-hammer to
install the temporary piles. At the conclusion of the Project, the South Trestle Demolition Trestle will be
removed using a vibratory hammer.
I.2.4.21 MOORINGS AT WILLOUGHBY BAY (SEGMENT 3C)
Temporary moorings will be installed in Willoughby Bay to support the construction of temporary work
trestles and permanent trestle bridges, and to provide a safe haven (harbor of safe refuge) for vessels
in the event of severe weather. Moorings will consist of six dolphins – each consisting of three 24-inch
steel piles and individual 42-inch steel pipe piles. The moorings will be configured as two 2,000-feet
long lines with a 42-inch mooring pile every 80-feet. The piles will be installed using a vibratory
hammer.
At the conclusion of the Project, the temporary moorings will be removed using a vibratory hammer.
I.2.4.22 TEMPORARY WORK TRESTLES FOR BRIDGE CONSTRUCTION AT WILLOUGHBY
BAY (SEGMENT 3C)
The existing Willoughby Bay Bridge structure will be modified by widening the two existing structures to
the outside in both directions to accommodate new travel lanes, shoulders, and new sound walls. This
will require installation of two to three additional piles at each pier location on the outside of both
eastbound and westbound structures. Two temporary work trestles, each approximately 500 feet long
and 45 feet wide, will be installed along the outside edge of the existing eastbound structure to provide
access in the shallow water area near both shorelines. 36-inch steel pipe piles will be driven using a
combination of vibratory and impact hammers to support the temporary work trestles. The temporary
steel piles will be removed using a vibratory hammer.
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I.2.4.23 JUMP TRESTLE FOR BRIDGE CONSTRUCTION AT WILLOUGHBY BAY (SEGMENT
3C)
A combination of jump trestles and working from the existing trestles will be used to construct the
widening of the existing Willoughby Bay westbound roadway. Similar to other locations (Jump Trestle at
the North Trestle), the Jump Trestle will be supported by temporary 36-inch steel pipe pile foundations
that will be installed, removed, and reinstalled as the spans move forward using a combination of
vibratory and impact hammers for installation and vibratory hammers for removal.
I.2.4.24 TEMPLATES AND PERMANENT PILES AT WILLOUGHBY BAY (SEGMENT 3C)
Temporary templates will be used to guide installation of the permanent concrete piles used to support
widening of the eastbound and westbound Willoughby Bay roadway. The templates will be supported
by four temporary 36-inch steel piles, generally one at each corner of the template. A two-tier template
will be used to account for the possible batter of the permanent piles.
A vibratory hammer will be used to install and remove the temporary 36-inch steel piles supporting the
template. Some areas near the shorelines may require the use of a down-the-hole hammer to install the
templates.
24-inch concrete square permanent piles will be installed using an impact hammer and will remain in
place at the end of construction. Requisite pile load tests will be performed during construction to
confirm permanent concrete pile design of the permanent trestle bridges. Where geotechnical
conditions require, the permanent piles may also be installed via jetting. Where jetting is required, an
outer steel pipe pile caisson will be installed using a vibratory hammer before installation of the
concrete pile. Approximately, caissons will be installed prior to installing the concrete piles. The caisson
will be driven and the sediment and sand removed from the caisson prior to driving the permanent pile.
The caisson will be removed using a vibratory hammer.
I.2.4.25 TEMPORARY DOCKS ON SPUDS AND PILES AT THE WILLOUGHBY SPIT
LAYDOWN AREA (SEGMENT 3B)
HRCP has been granted use of property on Willoughby Spit next to the South Trestle-Bridge to be used
for laydown areas and as a base for marine operations. Two temporary piers will be constructed to
allow barge access: one will be a fixed pier on 36-inch steel pipe piles, and the other will be a floating
dock on 36-inch steel pipe, spuds, piles. Piles will be installed using vibratory and impact hammers, as
well as a pile template. The pile template will be supported by four temporary 36-inch steel piles. The
temporary piers, including the steel pile foundations, will be removed upon completion of the Project.
The temporary steel piles will be removed using a vibratory hammer.
I.2.4.26 TEMPORARY FINGER PIERS ON TIMBER PILES AT THE WILLOUGHBY SPIT
LAYDOWN AREA (SEGMENT 3B)
The existing bulkheads and piers located on the inside of Willoughby Spit will be repaired to provide
access for crew boats and similar-sized vessels. Three timber piers will replace the existing piers and
will be constructed using 16-inch Chromated Copper Arsenate (CCA) timber piles, each pier consisting
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of 16-inch CCA timber piles. The piles will be installed using a vibratory hammer. The existing timber
piers will be pulled out of place.
I.2.4.27 PILES FOR TESTING PROGRAM (SEGMENTS 1B, 2A, 3A, AND 3C)
HRCP will perform limited pile load testing to confirm permanent concrete pile design during April –
June 2020.Test piles will be installed at the North Trestle, South Trestle, and at Willoughby Bay. Test
piles will be 24-inch concrete square, 30-inch concrete square, or 54-inch concrete cylinder piles. Test
piles will be set using temporary steel templates designed to support and position the test pile while
being driven. Concrete test piles will be driven using an impact hammer. Test piles will be cut 3 feet
below the mudline and removed.

I.2.5 IN-WATER MARINE CONSTRUCTION ACTIVITIES
Four methods of pile installation are anticipated: vibratory hammer, impact hammer, jetting, and drilling
with a down-the-hole hammer. The number and type of piles to be installed for each Project component
is summarized in Table I-1 below. More than one installation method could be used within a day and at
each location. Most steel piles will be installed using a combination of vibratory (ICE 416L or similar)
and impact hammers (S35 or similar). Steel pipe piles will be installed using the vibratory hammer
approximately 80 percent of the time and impact hammer approximately 20 percent of the time.
Depending on the location, the pile will be advanced using vibratory methods and then impact driven to
final tip elevation. Where bearing layer sediments are deep, driving will be conducted using an impact
hammer so that the structural capacity of the pile embedment can be verified. Requisite pile load tests
will be performed during construction to confirm permanent concrete pile design of the permanent
trestle bridges. Permanent concrete piles will be installed using an impact hammer. Permanent
concrete piles may also be installed via jetting at Willoughby Bay. High-pressure water is sprayed out of
the bottom of the pile to help penetrate dense sand layers and to allow pile driving with lower hammer
impact energies (Caltrans 2015). Where jetting is required, an outer steel pipe pile caisson will be
installed before installation of the concrete pile. The caisson will be driven using a vibratory hammer
and the sediment and sand removed from the caisson prior to driving the permanent concrete
pile. Pre-drilling will be performed on the 54-inch concrete cylinder permanent piles in the open without
the use of a caisson. The drill, drill steel, and auger will be in leads and either attached to the pile leads
or used independently and indexed to the template to resist rotation. The auger is anticipated to be 54inch in diameter and 10-feet less in height. The intent of pre-drilling is to loosen the soils directly
underneath the pile to maximize pile advancement before the drive and shorten the length of driving
time. The pre-drilling will not make a “hole” and the drilled soils will remain in the vertical drilled column.
Pre-drilling may reduce driving times by as much as 50 percent and anticipate the pre-drilling depth to
be less than half the pile length. In case of dense sand or difficult driving soils pending the
specifications, HRCP may drill to within 3-4 diameters above the final tip elevation.
It is expected that the drill, drill turntable, drill steel, and drill bit would have almost no impact on noise
levels. The equipment and nature of the act of pre-drilling in soils produce minimal noise and the prePage | I-20

drilling will significantly reduce the driving time which in turn reduces the total noise levels. Once the
drill auger reaches a certain depth, the soil moisture content is minimal. Water will be introduced into
the soils through the drill steel out the bottom of the drill by a pressurized pump. This water and the act
of drilling is what breaks up the consistency of the soils. Due to the specific gravity of the still dense
soils versus the surrounding water, the soils will remain in the drilled column and not leach out into the
surrounding water.
The pile installation methods used will depend on sediment depth and conditions at each pile location.
Prior to installing steel pipe piles near shorelines protected with rock armor and/or rip rap (e.g., South
Island shoreline; North Shore shoreline), it will be necessary to temporarily shift the rock armoring that
protects the shoreline to an adjacent area to allow for the installation of the piles. The rock armor
should only be encountered at the shoreline and at relatively shallow depths below the mudline. The
rock armor and/or rip rap will be moved and reinstalled near its original location following the
completion of pile installation. Alternatively, the piles may be installed without moving the rock, by first
drilling through the rock with a “down-the-hole” hammer (e.g., Berminghammer BH 80 drill or
equivalent) to allow for the installation of the piles. A down-the-hole hammer uses both rotary and
percussion-type drill devices. This device consist of a drill bit that drills through rock using both rotary
and pulse impact mechanisms. This breaks up the rock to allow removal of the fragments and insertion
of the pile. The pile is usually advanced at the same time that drilling occurs. Drill cuttings are expelled
from the top of the pile using compressed air and will be directed through a pipe to the island for
treatment/disposal. It is estimated that a down-the-hole hammer will be used for approximately 1 to 2
hours per pile, when necessary.
Temporary steel sheet piles and steel pipe piles will be removed using a vibratory hammer or cut to
approximately 3 feet below the mudline. Temporary concrete piles will only be removed by cutting to
approximately 3 feet below the mudline

Table I-1: Pile installation and removal to be conducted during HRBT Expansion Project

Project Component

Pile Size / Type

Install South Island TBM Platform
Install South Island Conveyor Trestle
Install South Island Jet Grouting Trestles
Install North Shore Work Trestle
Install North Trestle Mooring Piles
Install North Trestle Mooring Piles

36-inch steel pipe
36-inch steel pipe
36-inch steel pipe
36-inch steel pipe
42-inch steel pipe
24-inch steel pipe
54-inch concrete
cylinder
42-inch steel pipe
42-inch steel pipe

Install North Trestle Concrete Production Test Piles
Install North Island Mooring Piles
Install Willoughby Bay Mooring Piles (B)

Number
of Piles

Duration

216
84
204
194
36
30

Temporary
Temporary
Temporary
Temporary
Temporary
Temporary

10

Temporary

80
50

Temporary
Temporary
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Pile Size / Type

Number
of Piles

Duration

42-inch steel pipe

50

Temporary

24-inch steel pipe
54-inch concrete
cylinder
42-inch steel pipe
24-inch steel pipe
54-inch concrete
cylinder
54-inch concrete
cylinder
54-inch concrete
cylinder

18

Temporary

15

Temporary

41
18

Temporary
Temporary

20

Temporary

4

Temporary

4

Temporary

Install North Shore Abutment Sheet Piles

AZ 700-19 steel sheet

187

Permanent

Install North Trestle Work Trestle
Install North Trestle Jump Trestle
Install North Trestle Demolition Trestle
Install North Trestle Permanent Piles
Install North Island Channel Marker
Install North Island Abutment Sheet Piles
Install North Island Expansion Sheet Piles
Install South Island Mooring Piles
Install South Island Settlement Reduction Piles
Install South Island Deep Foundation Piles
Install South Island Abutment Sheet Piles
Install South Island Expansion Sheet Piles

36-inch steel pipe
36-inch steel pipe
36-inch steel pipe
54-inch concrete cylinder
36-inch steel pipe
AZ 700-19 steel sheet
AZ 700-26 steel sheet
42-inch steel pipe
24-inch steel pipe
30-inch steel pipe
AZ 700-19 steel sheet
AZ 700-26 steel sheet

182
270
344
562
1
128
410
25
712
250
70
378

Temporary
Temporary
Temporary
Permanent
Permanent
Permanent
Permanent
Temporary
Permanent
Permanent
Permanent
Permanent

Install South Trestle Work Trestle

36-inch steel pipe

256

Temporary

Install South Trestle Jump Trestle

36-inch steel pipe

420

Temporary

Install South Trestle Demolition Trestle
Install South Trestle Temporary MOT Trestle
Install South Trestle Permanent Piles
Install Willoughby Spit Dock on Spuds
Install Willoughby Spit Dock on Piles
Install Willoughby Spit Finger Piers
Install Willoughby Bay Work Trestle
Install Willoughby Bay Mooring Piles for Safe Haven
Install Willoughby Bay Jump Trestle
Install Willoughby Bay Permanent Piles
Remove North Shore Work Trestle
Remove North Trestle Mooring Piles
Remove North Trestle Mooring Piles
Remove North Trestle Jump Trestle
Remove North Trestle Demolition Trestle
Remove North Trestle Work Trestle
Remove Existing North Island Channel Marker

36-inch steel pipe
54-inch concrete cylinder
54-inch concrete cylinder
36-inch steel pipe
36-inch steel pipe
16-inch CCA timber
36-inch steel pipe
42-inch steel pipe
36-inch steel pipe
24-inch concrete square
36-inch steel pipe
42-inch steel pipe
24-inch steel pipe
36-inch steel pipe
36-inch steel pipe
36-inch steel pipe
36-inch steel pipe

72
197
810
8
44
36
212
40
544
504
194
36
30
270
344
182
1

Temporary
Temporary
Permanent
Temporary
Temporary
Temporary
Temporary
Temporary
Temporary
Permanent
Temporary
Temporary
Temporary
Temporary
Temporary
Temporary
Temporary

Project Component
Install Willoughby Bay Mooring Piles (B) for Safe
Haven
Install Willoughby Bay Mooring Piles (B)
Install Willoughby Bay Concrete Production Test Piles
Install South Trestle Mooring Piles
Install South Trestle Mooring Piles
Install South Trestle Concrete Production Test Piles
Install Concrete Test Piles (C)
Remove Concrete Test Piles (C)
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Project Component

Pile Size / Type

Number
of Piles

Remove North Island Mooring Piles
Remove South Island TBM Platform
Remove South Island Mooring Piles
Remove South Island Jet Grouting Trestles
Remove South Island Conveyor Trestle
Remove South Trestle Mooring Piles
Remove South Trestle Mooring Piles
Remove South Trestle Work Trestle
Remove South Trestle Jump Trestle
Remove South Trestle Demolition Trestle
Remove Willoughby Bay Mooring Piles for Safe
Haven
Remove Willoughby Bay Mooring Piles
Remove Willoughby Bay Mooring Piles

42-inch steel pipe
36-inch steel pipe
42-inch steel pipe
36-inch steel pipe
36-inch steel pipe
42-inch steel pipe
24-inch steel pipe
36-inch steel pipe
36-inch steel pipe
36-inch steel pipe

80
216
25
204
84
41
18
256
420
72

42-inch steel pipe

90

42-inch steel pipe
24-inch steel pipe

50
18

Remove Willoughby Spit Dock on Spuds

36-inch steel pipe

44

Temporary
Temporary
Temporary

Remove Willoughby Spit Dock on Piles
Remove Willoughby Bay Work Trestle
Remove Willoughby Bay Jump Trestle
Remove North Shore Abutment Sheet Piles
Remove North Island Abutment Sheet Piles
Remove North Island Expansion Sheet Piles
Install South Island Abutment Sheet Piles
Install South Island Expansion Sheet Piles

36-inch steel pipe
36-inch steel pipe
36-inch steel pipe
AZ 700-19 steel sheet
AZ 700-19 steel sheet
AZ 700-26 steel sheet
AZ 700-19 Steel Sheet
AZ 700-26 steel sheet

36
212
544
187
128
410
70
378

Temporary
Temporary
Temporary
Temporary
Temporary
Temporary
Permanent
Permanent

Duration
Temporary
Temporary
Temporary
Temporary
Temporary
Temporary
Temporary
Temporary
Temporary
Temporary
Temporary

I.2.5.1.1 DREDGING
Dredging is also required to support construction of the permanent South Trestle-Bridge and demolition
of the existing structures. The areas to be dredged have depths of less than 4.5 feet and will be
dredged to allow access for Project vessels and equipment in select locations. Detailed information on
the areas and volumes to be dredged is available in Appendix G- Impact Drawings and Appendix LMaterial Management of the Joint Permit Application.

I.3 LISTED SPECIES AND CRITICAL HABITAT IN THE ACTION
AREA
Threatened and endangered marine species protected under the ESA with NMFS jurisdiction that have
the potential to occur in the vicinity of the Action Area, were identified from previous Supplemental EIS
and Re-Evaluation Statements (VDOT and FHWA 2017, 2018), the Ocean Biogeographic Information
System Spatial Ecological Analysis of Megavertebrate Populations (OBIS SEAMAP) database (Halpin
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et al. 2006; OBIS SEAMAP 2019), the U.S. Navy’s Virginia Capes Marine Resource Assessments
(Department of the Navy [DoN] 2008, 2009), the U.S. Navy’s Atlantic Fleet Training and Testing Final
EIS/Overseas EIS (DoN 2013), Movebank Data Repository (database of animal tracking data)
(Movebank 2019), Comprehensive Environmental Data and Reporting System (CEDAR) database
(VDOT 2019), NMFS ESA Section 7 Mapper (NMFS Greater Atlantic Regional Fisheries Office
(GARFO) 2019), and Virginia Department of Game and Inland Fisheries (DGIF) Virginia Fish and
Wildlife Information Service (VAFWIS) (DGIF 2019), Bureau of Ocean Energy Management (BOEM)
Atlantic OCS Proposed Geological and Geophysical Activities, Mid-Atlantic and South Atlantic Planning
Areas Final Programmatic EIS (BOEM 2014); and current USFWS Information for Planning and
Consultation (IPaC) (USFWS 2019) Trust Resources Report. The federally-listed threatened and
endangered species that may be present in the HRBT Action Area are listed in Table I-2.
Table I-2: Marine Threatened and Endangered Species with potential to occur in the Action Area

Common Name

Scientific Name

Federal Status

Fin whale

Balaenoptera physalus

E

North Atlantic right whale

Eubalaena glacialis

E

Hawksbill sea turtle

Eretmochelys imbricata

E

Loggerhead sea turtle, Northwest
Atlantic DPS

Caretta caretta

T

Kemp’s ridley sea turtle

Lepidochelys kempii

E

Green sea turtle, North Atlantic DPS

Chelonia mydas

T

Leatherback sea turtle

Dermochelys coriacea

E

Atlantic sturgeon, New York Bight DPS,
Chesapeake Bay DPS, South Atlantic
and Carolina DPS, Gulf of Maine DPS;
Critical Habitat

Acipenser oxyrinchus
oxyrinchus

E

Shortnose sturgeon

Acipenser brevirostrum

E

Key: DPS = Distinct Population Segment, E = Endangered, T = Threatened
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I.4 STATUS OF SPECIES WITHIN THE ACTION AREA AND
EFFECTS DETERMINATION
I.4.1 SPECIES WITH “NO EFFECT” DETERMINATION
While the coordination and database searches indicates these species have potential to occur in the
Action Area, relevant literature indicates that the following species would not occur in the Action Area;
therefore, the actions being considered will have no effect or no impacts, positive or negative, to listed
or proposed resources: hawksbill sea turtle, North Atlantic right whale, and fin whale. These species
are listed as endangered species under the ESA. The rationale for these “no effect” determinations are
presented below.
I.4.1.1 HAWKSBILL SEA TURTLE
Hawksbill turtles are classified as endangered under the ESA (Table I-2). Hawksbill sea turtle critical
habitat includes coastal waters surrounding Mona and Monito Islands, Puerto Rico (63 FR 46693).
There is no designated critical habitat for hawksbill sea turtles in the Action Area.
Hawksbill sea turtles are a tropical species that are circum-tropical in distribution and in the western
North Atlantic Ocean; this species is found throughout the Gulf of Mexico, the Greater and Lesser
Antilles, southern Florida, and along the mainland of Central America south to Brazil (DoN 2008) and is
most commonly found among healthy coral reefs (NMFS and USFWS 2013a). Foraging populations in
U.S. waters occur in the vicinity of coral reefs off of Mona Island, Puerto Rico and Buck Island, St,
Croix, U.S. Virgin Islands (DoN 2008). Nesting is rare in the continental U.S. and is restricted to the
southeast coast of Florida and the Florida Keys (Dodd 1995, DoN 2008). The hawksbill sea turtle is
considered to be rare north of Florida (Plotkin 1995; DoN 2008), although sightings and strandings
have been recorded in Massachusetts, Virginia, North Carolina, and Georgia (Lee and Palmer 1981,
Keinath et al. 1991, DoN 2008).
Hawksbill sea turtles have been observed in Virginia waters during all seasons (Keinath et al. 1991,
DoN 2008, Diaz 2011a, b, Garrison 2013); however, the hawksbill sea turtle is a very uncommon
species in the region and sightings are considered extralimital in the Chesapeake Bay (DoN 2008).
Sightings of hawksbill sea turtles are expected to be within shelf waters or along the shelf break and not
in shallower waters of the Chesapeake Bay (DoN 2008). Waters of the Chesapeake Bay do not provide
optimal developmental habitat for juveniles or foraging habitat for adults (Diez et al. 2003; DoN 2008).
The only confirmed hawksbill sea turtle sightings in the inshore waters of Virginia since 1991 were three
turtles: a commercial fisherman caught a juvenile hawksbill sea turtle at the mouth of the James River
in November 1991, which was later released in Florida (Keinath et al. 1991, DoN 2009), and two
stranded turtles: one in December 2000 and one in November 2004 (Keinath et al. 1991; Virginia
Institute of Marine Science (VIMS) 2008; DoN 2009; Barco and Lockhart 2016). Therefore, the
hawksbill sea turtle is not expected in the Action Area and would not be exposed to any effects of
proposed construction of the Project and is not discussed further.

Page | I-25

I.4.1.2 NORTH ATLANTIC RIGHT WHALE
North Atlantic right whales are listed as endangered under the ESA (Table I-2), and are considered one
of the most critically endangered large whale species in the world (Clapham et al. 1999; Weinrich et al.
2000; Hayes et al. 2018; 71 Federal Register (FR) 77704; 73 FR 12024). Three critical habitat areas
were designated for this species in 1994: (1) the Cape Cod Bay/Stellwagen Bank, (2) the Great South
Channel, and (3) waters adjacent to the coasts of Georgia and the east coast of Florida (59 FR 28805).
In 2016, NMFS issued a final rule to replace the critical habitat for right whales in the North Atlantic with
two new areas. The areas being designated as critical habitat contain approximately 29,763 nm2 of
marine habitat in the Gulf of Maine and Georges Bank region (Unit 1) and off the Southeast U.S. coast
(Unit 2) (81 FR 4837). No critical habitat occurs in the Action Area.
Since the 1890s, commercial whalers had hunted North Atlantic right whales to the brink of extinction.
Although whaling is no longer a threat to the species, the leading causes of known mortality for North
Atlantic right whales are entanglement in fishing gear and vessel strikes (Hayes et al. 2018). North
Atlantic right whales inhabit the Atlantic Ocean and belong to the Western stock (formerly the Western
North Atlantic stock) (Hayes et al. 2018). The most recent estimate of abundance is 451 individuals in
the Western stock while the minimum population estimate is 445 (Hayes et al. 2018). Based off the
North Atlantic Right Whale Consortium 2018 Annual Report Card, the best population estimate for the
end of 2017 is 411 North Atlantic right whales (Pettis et al. 2018). In 2017, 17 North Atlantic right
whales were confirmed dead or stranded (12 in Canada; 5 in the U.S.) and in 2018, three whales were
stranded in the U.S; these deaths declared an Unusual Mortality Event (UME) (National Oceanic and
Atmospheric Administration (NOAA) Fisheries 2019). Despite recovery efforts, North Atlantic right
whales face a high risk of extinction into the foreseeable future (NMFS 2012b).
The Western stock primarily inhabits coastal waters from Florida to New England north to the Bay of
Fundy, Scotian Shelf, and Gulf of St. Lawrence (Hayes et al. 2018). Research suggests that there are
seven major habitats or congregation areas for this stock (Hayes et al. 2018): (1) the coastal waters of
the southeastern U.S. (winter calving grounds [Florida and Georgia]); (2) the Great South Channel
(spring calving grounds); (3) Jordan Basin; (4) Georges Bank/Gulf of Maine (fall feeding grounds); (5)
Cape Cod and Massachusetts Bays (late winter/spring feeding grounds and nursery grounds); (6) the
Bay of Fundy (summer/fall feeding grounds); and (7) the Scotian Shelf (summer/fall feeding grounds)
(Weinrich et al. 2000; Mellinger et al. 2011; Hayes et al. 2018). In addition, Jeffreys Ledge, off the
coasts of Massachusetts, New Hampshire, and Maine, is considered an important fall feeding area and
summer nursery area for these whales (Weinrich et al. 2000).
The Mid-Atlantic region has been identified as a primary migratory corridor for North Atlantic right
whales (Knowlton et al. 2002; Firestone et al. 2008). Seasonal north-south migration of the Western
stock occurs between feeding and calving areas, but North Atlantic right whales could be seen
anywhere off the Atlantic U.S. throughout the year (Hayes et al. 2018). Seasonal occurrence of right
whales in mid-Atlantic waters is normally during November through April, with peaks in December and
April (Winn et al. 1986; Firestone et al. 2008) when whales are migrating to and from breeding/feeding
grounds.
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Passive acoustic studies have demonstrated that North Atlantic right whales occur off Virginia yearround (Salisbury et al. 2016). They have also been reported seasonally off Virginia during migrations in
the spring, fall and winter (CETAP 1981, 1982; Niemeyer et al. 2008; Kahn et al. 2009; McLellan
2011b, 2013; Mallette et al. 2016, 2017, 2018; Palka et al. 2017; Cotter 2019). North Atlantic right
whales are known to frequent the coastal waters of the mouth of the Chesapeake Bay and the area is a
seasonal management area (1 November – 30 April) mandating reduced ship speeds out to
approximately 20 nautical miles for the species; however, the Project is further inshore.
North Atlantic right whales have stranded in Virginia, one each in 2001, 2002, 2004, 2005: three during
winter (February and March) and one in summer (September) (Costidis et al. 2017, 2019). All right
whale strandings in Virginia waters have occurred on ocean-facing beaches along Virginia Beach and
the barrier islands seaward of the lower Delmarva Peninsula (Costidis et al. 2017). Although there are
no documented strandings near the Action Area, in January 2018, a dead, entangled North Atlantic
right whale was observed floating over 60 miles offshore of Virginia Beach (Costidis et al. 2019). This
stranding was included as part of the 2017-2019 North Atlantic Right Whale Unusual Mortality Event
(NOAA Fisheries 2019). This species is not likely to occur in the Action Area; therefore, it would not be
exposed to any effects of proposed construction of the Project and is not discussed further.
I.4.1.3 FIN WHALE
The fin whale is listed as endangered under the ESA although no critical habitat is designated (Table I2). Fin whales in the North Atlantic belong to the Western North Atlantic stock (Hayes et al. 2018). The
fin whale is MMPA depleted throughout its range. Fin whales were once hunted by commercial whalers,
which greatly lowered their population. Since the ESA listing in 1970, population numbers have
increased which has had a positive effect on the species’ recovery (NMFS 2019). NMFS initiated a 5year review of the fin whale in January 2018 to determine whether a reclassification or delisting may be
warranted (NMFS 2019). In February 2019, the review indicated that, based on the best available
scientific and commercial information, that the fin whale should be downlisted from endangered to
threatened; however, this downlisting has not occurred and is recommended for future actions (NMFS
2019).
The most recent estimate of abundance is 1,618 individuals in the Western North Atlantic stock while
the minimum population estimate is 1,234 (Hayes et al. 2018). Fin whales are typically found in waters
of the Atlantic Exclusive Economic Zone, from Cape Hatteras, North Carolina, northward to Maine
(Hayes et al. 2018). New England waters tend to be the feeding grounds for the fin whale in the North
Atlantic and it is believed that whales on these grounds exhibit patterns of seasonal occurrence and
annual return (Hayes et al. 2018). Fin whales are in the mid-ocean near the Mid-Atlantic Ridge from
late fall through early winter (BOEM 2014).
The Chesapeake Bay region is considered to be a normal part of the range of the fin whale and it is
noted that it was probably the most abundant large whale in Virginia’s waters (Blaylock 1985; DoN
2009). Fin whales have been sighted off Virginia (Cetacean and Turtle Assessment Program (CETAP)
1981, 1982; Swingle et al. 1993; Hyrenbach et al. 2012; Barco 2013; Mallette et al. 2016; Engelhaupt et
al. 2017, 2018; Cotter 2019), and in the Chesapeake Bay (Bailey 1948; CETAP 1981, 1982; Morgan et
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al. 2002; DoN 2009; Barco 2013; Aschettino et al. 2018); however, they are not likely to occur in the
Action Area. Rare sightings around the Chesapeake Bay Bridge Tunnel (CBBT) have occurred during
the winter months; however, this location is 10 to 19 miles from the Project area; (CETAP 1981, 1982;
Barco 2013; Aschettino et al. 2018).
Eleven fin whale strandings have occurred off Virginia from 1988-2016 mostly during the winter months
of February and March, followed by a few in the spring and summer months (Costidis et al. 2017). Six
of the strandings occurred in the Chesapeake Bay (three on eastern shore; three on western shore)
with the remaining five occurring on the Atlantic coast (Costidis et al. 2017). Documented strandings
near the Action Area have occurred: in February 2012, a dead fin whale washed ashore on Oceanview
Beach in Norfolk (Swingle et al. 2013); in December 2017, a live fin whale stranded on a shoal in
Newport News and died at the site (Swingle et al. 2018); in February 2014, a dead fin whale stranded
on a sand bar in Pocomoke Sound near Great Fox Island, Accomack (Swingle et al. 2015); and, in
March 2007, a dead fin whale stranded near Craney Island, in the Elizabeth River, Norfolk (Barco
2013).
While stranding data indicate that fin whales could potentially be present in the Action Area, all known
occurrences of fin whales in the Action Area are strandings. Because no live fin whales have been
documented in the Action Area, fin whales are not expected to occur in or near the Action Area. As
such, it has been determined that the potential for fin whales to be exposed to any effects of Project
construction is so low, it is discountable and the project is not likely to adversely affect fin whales. This
species is not discussed further.

I.4.2 SPECIES WITH “MAY AFFECT, BUT NOT LIKELY TO ADVERSELY AFFECT”
DETERMINATION
The marine species classified as threatened or endangered under the federal ESA that could occur in
the waters surrounding the HRBT in the Chesapeake Bay are shown Table I-2. This includes four sea
turtles and two fish species. The following ESA-listed marine species occur within the Action Area, and
may be affected by, but are not likely to be adversely affected by the proposed action: loggerhead sea
turtle; green sea turtle; Kemp’s ridley sea turtle; leatherback sea turtle, shortnose sturgeon, and Atlantic
sturgeon. The rationale for this “may affect, but not likely to adversely affect” determination is presented
below and in Section I.6 which discusses the potential effect of the action on these listed species..
I.4.2.1 SEA TURTLES (LOGGERHEAD, KEMP’S RIDLEY, GREEN, AND LEATHERBACK)
Four listed sea turtle species have been observed in the Virginia waters of the Chesapeake Bay near
the HRBT: the loggerhead sea turtle (endangered - Northwest Atlantic DPS) (HDR 2011; Engelhaupt et
al. 2016; Mallette et al. 2016, 2017; Palka et al. 2017); Kemp’s ridley sea turtle (critically endangered)
(HDR 2011; Barco 2014; Engelhaupt et al. 2016; Palka et al. 2017; Barco and Lockhart 2014, 2015,
2016; Barco et al. 2017, 2018); green sea turtle (threatened - North Atlantic DPS) (Palka et al. 2017);
and leatherback sea turtle (endangered) (HDR 2011; Garrison 2013; Barco 2014; Engelhaupt et al.
2016; Palka et al. 2017; Mallette et al. 2016, 2017) (Table I-2). Sea turtles in Virginia waters are
migratory, appearing in the region in the late spring when water temperatures rise to approximately 20°
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Celsius, and leave in the fall when water temperatures decrease (Seney and Musick 2007; Mansfield et
al. 2009; Barco and Lockhart 2016). Loggerhead and Kemp’s ridley sea turtles are the most abundant
sea turtle species off of Virginia (Musick and Limpus 1997; Swingle et al. 2010, 2011, 2012, 2013,
2014; 2015, 2016; Barco and Lockhart 2016; Palka et al. 2017; Barco et al. 2017, 2018a) and are
expected to be seen in the Action Area (Barco and Lockhart 2015, 2016; Barco et al. 2017, 2018a;
Barco 2018; Lockhart 2018).
Sea turtle strandings have been documented within the State of Virginia and the Action Area and are
tracked by the Virginia Aquarium & Marine Science Center Foundation Stranding Response Program
(VAQS). From 2011 to 2018 there were a total of 2,031 strandings recorded with a yearly average of
254 (Table I-3). On average the majority of strandings were composed of loggerheads (58.5 percent)
and Kemp’s ridley (29 percent) while green (7.7 percent), leatherback (1.8 percent), and unknown
species that could not be identified (3 percent) represent a minor portion of the total number of
strandings. While the number of turtle strandings peaks during the months of May and June for all
species, moderate numbers of strandings are observed consistently July through January, and are at
their lowest levels from February through April (Table I-4). Please note that minor discrepancies were
observed in the VAQS reports for the annual totals (Table I-3) of each species and the figure that
provides the number of each species observed each month (Table I-4).
Table I-3: Number of sea turtle strandings in Virginia from 2011-2018. Data compiled from VAQS annual reports. (Swingle et al. 20122018 and Costidis et al. 2019).

Sea Turtle
Species

2011

2012

2013

2014

2015

2016

2017

2018

Total

Average

Loggerhead

131

170

171

146

125

133

163

149

1188

149

Kemp's
Ridley

30

47

70

78

90

89

84

101

589

74

Green

5

12

11

12

69

19

13

16

157

20

Leatherback

4

1

6

2

4

8

11

0

36

5

Hawksbill

0

0

0

0

0

0

0

0

0

0

Unknown

3

2

5

10

7

14

12

8

61

8

Total

173

232

263

248

295

263

283

274

2031

254
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Table I-4: Number of sea turtle strandings in Virginia per month from 2016-2018. Data compiled from VAQS annual reports.

Month
January
February
March
April
May
June
July
August
September
October
November
December

Loggerhead
7
4
1
5
35
108
54
48
49
41
63
36

Kemp's
Ridley

Green
12
4
1
4
91
54
14
11
17
24
32
5

10
1
0
0
0
39
2
2
1
6
7
10

Leatherback
0
0
0
0
3
16
0
0
0
0
0
0

Unknown
0
0
0
1
5
13
4
4
1
5
0
0

Monthly
Total
29
9
2
10
134
230
74
65
68
76
102
51

I.4.2.1.1 LOGGERHEAD SEA TURTLES
Loggerhead sea turtles are found throughout temperate and tropical regions of the Atlantic, ranging
from Newfoundland to as far south as Argentina, and they are the most abundant species of sea turtle
found in U.S. coastal waters of the Atlantic Ocean (NMFS 2013). Nesting occurs from April through
early September on beaches in the northwest Gulf coast of Florida through Texas, east coast of
Florida, Georgia, North Carolina, and South Carolina (NMFS 2013). There is no designated critical
habitat in the Action Area; however, NMFS designated marine critical habitat for the Northwest Atlantic
Ocean DPS of loggerhead sea turtles (79 FR 39855). The closest of these areas is off the coast of
North Carolina. Specific areas for designation include 38 occupied marine areas within the range of the
Northwest Atlantic Ocean DPS; these areas contain one or a combination of habitat types: nearshore
reproductive habitat, winter area, breeding areas, constricted migratory corridors, and Sargassum
habitat (79 FR 39855). Juvenile loggerhead sea turtles are frequent visitors to the Hampton Roads area
of the Chesapeake Bay (Barco and Lockhart 2015; VDOT and FHWA 2016). The Chesapeake Bay is
an important temperate foraging area for juvenile, sub-adult, adult male and post-nesting female
loggerhead turtles that travel to the Mid-Atlantic Bight from breeding grounds in the southeastern U.S.
(Griffin et al. 2013; Barco et al. 2018b). Loggerhead sea turtles feed on mollusks, horseshoe crabs
(Limulus polyphemus), blue crabs (Callinectes sapidus), barnacles, echinoderms, and sponges (Seney
and Musick 2007; VDOT and FHWA 2016).
I.4.2.1.2 KEMP’S RIDLEY SEA TURTLES
Kemp's ridley sea turtles are distributed throughout the Gulf of Mexico and U.S. Atlantic, from Florida to
New England and as far north as Nova Scotia and Newfoundland (NMFS et al. 2011). The Kemp's
ridley is the most endangered sea turtle and no critical habitat is designated for the species (NMFS et
al. 2011). Most Kemp’s ridley nests located in the U.S. have been found in south Texas, especially
Padre Island, and less frequently in Florida, Alabama, Georgia, South Carolina, and North Carolina
(NMFS et al. 2011). Nesting does not occur in the Chesapeake Bay, Virginia. The majority of the
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Kemp’s ridley sea turtles in the Chesapeake Bay are also juveniles, which enter the bay to forage as
the water warms, and leave by early November (VDOT and FHWA 2016). Kemp’s ridley sea turtles
feed on blue crabs, spider crabs, hermit crabs, clams, mussels, and shrimp, fish, sea urchins, squid
and jellyfish (NMFS et al. 2011). Kemp’s ridley and loggerhead sea turtles would primarily use the
Action Area to opportunistically forage from April to November (VDOT and FHWA 2016).
I.4.2.1.3 GREEN SEA TURTLES
In the North Atlantic, green sea turtles are primarily found in Puerto Rico, the Virgin Islands, and the
east coast of Florida with lower numbers in Georgia, South Carolina, and North Carolina (63 FR
46693). Juveniles are prevalent in all of these areas, and also coastal areas of the Gulf of Mexico. The
green sea turtle is threatened and in 1998, it was determined that habitat loss and degradation of
seagrass beds were primary factors slowing the recovery of green turtles in the Caribbean. As a result,
critical habitat was designated for green turtles to include the coastal waters around Culebra Island,
Puerto Rico (63 FR 46693). Therefore, no critical habitat is designated for the Action Area. Green sea
turtles occur in the Chesapeake Bay during the late summer and early fall, and most are juveniles
(Barco and Lockhart 2015; VDOT and FHWA 2016; VIMS 2019). Green sea turtles forage mainly on
marine sea grasses in the shallow areas of the Chesapeake Bay, though they may also forage on
sponges and other invertebrates (VDOT and FHWA 2016).
I.4.2.1.4 LEATHERBACK SEA TURTLES
Leatherback sea turtles in the Atlantic Ocean are found as far north as the North Sea, Barents Sea,
Newfoundland, and Labrador (James et al. 2005a) and as far south as Argentina and the Cape of Good
Hope, South Africa (Hughes et al. 1998; Luschi et al. 2003b, 2006; Marquez 1990; NMFS and USFWS
2013b). The leatherback sea turtle is endangered throughout its range and critical habitat in the Atlantic
Ocean has been designated off St. Croix, U.S. Virgin Islands (43 FR 43688; NMFS and USFWS
2013b). Critical habitat is not designated for the Action Area. Leatherback sea turtles nest on beaches
in the tropics and sub-tropics and forage in higher-latitude subpolar waters (NMFS and USFWS 2013b).
Within the U.S., the majority of leatherback sea turtle nesting colonies are in Puerto Rico and the Virgin
Islands, with some nesting in southeast Florida. The leatherback sea turtle, the third most abundant
turtle in Virginia's waters (VIMS 2019), appears to occur further off the Virginia coastline (Keinath et al.
1991) and nesting does not occur on Virginia beaches (VDOT and FHAW 2016). Leatherback sea
turtles roam near shore and into estuaries, but usually feed in coastal and offshore waters (VDOT and
FHWA 2016). Leatherback sea turtles would primarily use the Action Area to opportunistically forage
from April to November (VDOT and FHWA 2016) and could be seen in small numbers.
The potential effects of the Project to sea turtles and additional explanation of the effects determination
are provided in greater detail in Section I.6 below.
I.4.2.1.5 SHORTNOSE STURGEON
The shortnose sturgeon is listed as endangered under the ESA (Table I-2) and there is no designated
critical habitat for this species in the Chesapeake Bay. Shortnose sturgeon are freshwater
amphidromous fish (i.e., spawns in fresh water, but regularly enters seawater during various stages of
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its life) (Shortnose Sturgeon Status Review Team 2010) that live in rivers and coastal waters along the
east coast of North America (NMFS 1998). The current distribution and abundance of shortnose in the
Chesapeake Bay is unknown (Shortnose Sturgeon Status Review Team 2010). Shortnose sturgeon
spend most of their life in natal rivers and occasionally enter the ocean (NMFS 1998). Adults have been
documented to leave their natal estuary and make coastal migrations to other river systems (Zydlewski
et al. 2011). Adults move far upstream and away from saltwater to spawn during the spring and after
spawning, move rapidly back downstream to the estuaries, where they feed, rest, and spend most of
their time (Shortnose Sturgeon Status Review Team 2010).
Shortnose sturgeon are rare in the Chesapeake Bay and most are reported in the upper Chesapeake
Bay or in the Potomac River, outside of the Action Area (Balazik 2017); however, one shortnose
sturgeon was collected in the freshwater portion of the James River in 2016 (Balazik 2017). The
individual was considered mature and a subsequent genetic analysis assigned the fish to the
Chesapeake Bay/Delaware population segment. It is unclear if the shortnose sturgeon captured in the
James River is a remnant of a natural population that was almost extirpated, or a roaming fish from
either the Potomac River, about 75 miles (120 km) away, or from the Delaware River, 211 miles (340
km) away, via the Chesapeake and Delaware Canal (Balazik 2017). A gravid female shortnose
sturgeon was captured by VCU biologists in the lower James River in 2018. This fish was tagged and
tracked back to the Delaware River, which is believed to be its natal river (Balazik and Garmin 2019).
While the Action Area does not appear to represent staging, feeding, spawning, or overwintering areas
that are regularly utilized by shortnose sturgeon it is possible that they may be present during Project
activities. Based on their limited presence in the Action Area, and the limited extent of expected Project
impacts (detailed in section I.6 below) shortnose sturgeon are not likely to be adversely affected.
I.4.2.1.6 ATLANTIC STURGEON
Atlantic sturgeon are anadromous fish (i.e., migrate from the ocean into freshwater to spawn) that live
in rivers and coastal waters from Canada to Florida (Atlantic States Marine Fisheries Commission
2017; Balazik and Garman 2019). Atlantic sturgeon in the Chesapeake Bay and surrounding areas
belong to the Chesapeake Bay DPS and are listed as endangered under the ESA and critical habitat
has been designated for this DPS (81 FR 35701; 82 FR 39160; 84 FR 13809; VDOT and FHWA 2017).
In Virginia, the final rule designated critical habitat in occupied areas of the following rivers within the
Chesapeake Bay DPS: Potomac, Rappahannock, York, Pamunkey, Mattaponi, and James (82 FR
39160; VDOT and FHWA 2017). All portions of the James River from Boshers Dam west of Richmond,
downstream to where the main stem river discharges at the mouth of the river into the Chesapeake Bay
at Hampton Roads is critical habitat for the Atlantic sturgeon (81 FR 35701; 82 FR 39160; VDOT and
FHWA 2017) (Figure I-3). The critical habitat area does not include the portion of the James River at
the HRBT.
Atlantic sturgeon primarily use the Action Area as a migration corridor between coastal marine and
riverine habitats during spawning migrations (Balazik and Garman 2019). Spawning has been
documented in the James River in the spring and fall and the groups are genetically distinct (Balazik
and Garman 2018, 2019). The James River (including Hampton Roads) is identified as a Confirmed
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Anadromous Fish Use Area and Atlantic Sturgeon use these areas to complete their life cycles (VDOT
and FHWA 2017; DGIF 2019). During migrations, Atlantic sturgeon primarily transit along the river
within natural or artificial channels (Balazik et al. 2012; Balazik and Garman 2018, 2019). Atlantic
sturgeon would generally be found within these deep water habitats during the migration period (VDOT
and FHWA 2017). Potential foraging habitat is present throughout Hampton Roads as the entire
substrate is composed of sand, mud, or a combination suitable for benthic species (VDOT and FHWA
2017). However, the Action Area does not represent important staging, feeding, spawning, or
overwintering habitat for sub-adult or adult Atlantic sturgeon (Balazik and Garman 2018, 2019).
A telemetry study conducted in the Action Area between July 2017–June 2018 and June 2018–March
2019 indicated that adult and sub-adult Atlantic sturgeon use the Action Area as a migratory corridor
and move through the area quickly (e.g., hours rather than days or weeks) (Balazik and Garman 2018,
2019) (See Attachment I-4). Preliminary results of a second year telemetry study supported that adults
and subadults move through the Action Area quickly and confirmed that juvenile Atlantic sturgeon are
not expected in the Action Area (Balazik and Garman 2018, 2019). The Action Area may be the only
pathway for Atlantic sturgeon between the Bay and the James River and as a consequence, the area
remains critically important as a migration corridor, especially during spring and late fall/early winter
months, for adult and subadult Atlantic sturgeon from both spawning cohorts (Balazik and Garman
2018, 2019). Atlantic Sturgeon have a transient presence in the project area and area able to avoid
sources of temporary disturbance, if necessary; therefore, Atlantic sturgeon would not likely to be
adversely affected by the proposed action. The potential impacts to Atlantic sturgeon are discussed in
greater detail in subsequent sections.
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Figure I-3: Chesapeake Bay Atlantic sturgeon Critical Habitat.
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I.5 ENVIRONMENTAL BASELINE CONDITIONS
Marine construction will occur in the intertidal and subtidal estuarine areas at the mouth of Hampton
Roads, which is the confluence of the James River, Elizabeth River, and the Chesapeake Bay. The
Project area is an active tidal harbor with a maintained navigation channel. Uses include U.S. Navy
operations/facilities, shipping, and fishing. Temperature and salinity vary seasonally in these areas.
Salinity is lower in March-May and increases in the summer and early fall (VDOT and FHWA 2016,
2017). Temperature in the water column is well-mixed in spring and winter due to turbulent mixing and
weaker surface heating and stratified in the summer-fall, primarily due to solar heating. Overturning
occurs during fall as the surface water becomes progressively cooler and eventually colder (more
dense) than the bottom water (VDOT and FHWA 2016, 2017).
Section 305(b) of the Clean Water Act (CWA) requires each state to submit a biennial report to the
United States Environmental Protection Agency (USEPA) describing the water quality of its surface
waters (VDOT and FHWA 2016, 2017). The 305(b) report assesses six primary designated uses, as
appropriate for a particular waterbody, based upon the state’s Water Quality Standards. The primary
uses include:







Aquatic Life Use – supports the propagation, growth, and protection of a balanced indigenous
population of aquatic life that may be expected to inhabit a waterbody.
Recreation Use – supports swimming, boating, and other recreational activities
Fish Consumption Use – supports game and marketable fish species that are safe for human
health.
Shellfishing Use – supports the propagation and marketability of shellfish (clams, oysters, and
mussels).
Public Water Supply Use – supports safe drinking water.
Wildlife Use – supports the propagation, growth, and protection of associated wildlife.

Virginia’s Water Quality Standards (9 VAC 25.260) define the water quality needed to support each of
these uses by establishing numeric physical and chemical criteria. If a waterbody fails to meet the
Water Quality Standards, it would not support one or more of its designated uses as described above.
These waters are considered to be impaired and placed on the 303(d) list as required by the CWA.
Once a waterbody has been identified as impaired due to human activities and placed on the 303(d)
list, VDEQ is required to develop a Total Maximum Daily Load (TMDL) for the parameters that do not
meet state water quality standards. The TMDL is a reduction plan that defines the limit of a pollutant(s)
that a waterbody can receive and still meet water quality standards. A TMDL implementation plan,
including Waste Load Allocations (WLA), is developed by VDEQ once the TMDL is approved by
USEPA. The ultimate goal of the TMDL Implementation Plan is to restore the impaired waterbody and
maintain its water quality for its designated uses.

Page | I-35

Hampton Roads is considered impaired for:



Aquatic Life because of an exceedance of Chlorophyll-a and Nutrient/Eutrophication Biological
Indicators, and
Fish Consumption because of an exceedance of polychlorinated biphenyls (PCB) in Fish
Tissue.

The shallow water habitat (< 6.6 feet deep) of the Action Area provides forage, refuge, spawning, and
rearing habitat for fish, their prey, and other aquatic organisms such as shellfish and benthos. Shallow
water habitat can be suitable for SAV and sediment retention (VDOT and FHWA 2016). Based on the
result of the site-specific benthic and shellfish surveys (Wesson 1995; USEPA 2012; NOAA 2015),
sediments at the site are mostly fine and medium sands with various amounts of coarse sand and
gravel, and low organic carbon content. In the Fort Wool cove, sediments were fine and very fine sands
with various amounts of silt and clay. There is no naturally occurring rocky or cobble bottom present at
or adjacent to the Project area. Rocky intertidal habitat is comprised of manmade riprap.
Benthic species that live at the bottom of the Chesapeake Bay form an important part of the food web in
the vicinity of the Action Area (VDOT and FHWA 2016). There are potentially hard clam (Mercenaria
mercenaria), blue crab, and eastern oyster (Crassostrea virginica) present in, on, or adjacent to the soft
sediments or other structures at the Project area. The density and biomass of oysters and mussels is
high at the inner tip of the north portal island exhibited high density and biomass. Throughout the
sampled regions clam densities were <0.3 clams/m2, comparable to or less than 2001-2002 clam
densities for the same region and below that generally targeted by for commercial fishing (typically
~1.00 – 8.00 clams/m2). The observed 2018 clam densities and size distributions are not indicative of
regular clam recruitment of any notable magnitude (VIMS 2018).
There is documented SAV on or immediately adjacent to the Project area. Species of SAV most
commonly found in the Chesapeake Bay and its tributaries, and within the vicinity of the Study Area
Corridors, include eelgrass (Zostera marina) and widgeon grass (Ruppia maritima). Other species, less
likely to occur due to their association with freshwater and lower salinity levels, include wild celery
(Vallisneria americana), hydrilla (Hydrilla verticillata), redhead grass (Potamogeton perfoliatus), sago
pondweed (Stuckenia pectinata), and Eurasian watermilfoil (Myriophyllum spicatum) (Orth et al. 2015).
There are wetlands present in or adjacent to the Project area. The diversity of wetlands in this region
spans a range of freshwater to saline, lunar-tidal estuaries; tidal and palustrine swamps; non-riverine,
groundwater-saturated flats; seasonally flooded ponds and depressions; seepage slope wetlands; and
various tidal and non-tidal aquatic habitats (VDOT and FHWA 2016, 2017).
Underwater noise measurements conducted at busy ports such as Norfolk, Virginia indicated that the
ports were noisy and average levels in the ports were up to 20 dB higher than noise levels extrapolated
levels for sea state 6, a standardized oceanographic code that corresponds to very rough conditions
with 13-20 feet waves (Anderson and Gruber 1971 as cited in Urick 1984). Sources of noise at the
Project area include natural (wind, waves, fish, tidal currents, mammals) and anthropogenic
(commercial and recreational ships/vessels, dredging, pile driving, etc.) sources. Naval Station Norfolk,
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the largest naval station in the world, uses Norfolk Harbor. In fiscal year 2015, 38 container ships (nonNavy) per week called at the Port of Virginia; 63 percent of the cargo was moved to and from the port
by trucks and 33 percent was moved by train. Noise sources for vessels include cranes, whistles, and
various motors for propulsion, while adjacent dockside noise sources include cranes, trucks, cars, and
loading and unloading equipment. There are also three airports within 15 miles (Norfolk International
Airport, Chamber’s Field, and Langley Air Force Base). Average ambient noise in the Project area is
120 dB 1-second rms SPL. The baseline level of vessel traffic at the Project area is high as
documented in the USACE Waterborne Commerce of The United States Waterways and Harbors on
the Atlantic Coast) for the year of 2017. Notably, 17,419 and 16,621 round trips were documented
through the Port of Virginia and Norfolk Harbor respectively which are in close proximity to the Project
area. These figures likely underestimate the total volume of vessel traffic as they do not include any
recreational or other non-commercial vessels, ferries, tug boats assisting other larger vessels or any
Department of Defense vessels (i.e., Navy, USCG, etc.) The exclusion of naval vessel traffic is a major
consideration given the significant naval presence in Norfolk

I.6 EFFECTS OF THE ACTION
This section includes an analysis of the direct and indirect effects of the proposed action, and any
interrelated and interdependent actions, on the species mostly likely to be observed in the Action Area
and/or critical habitat. Sea turtles are migratory and seasonally present in Virginia, appearing in the
region in the late spring when water temperatures rise to approximately 20° Celsius, and leave in the
fall when water temperatures decrease (Mansfield et al. 2009; Barco and Lockhart 2016). The
Chesapeake Bay is an important area for sea turtle foraging and development.
As discussed in Section I.4.2.1.5, shortnose sturgeon are rarely documented in the Action Area and
their presence is most likely due to seasonal coastal migrations that originate in their natal estuary.
Atlantic sturgeon have a transient presence in the Project area and generally pass through during
spawning migrations, which occurs in the James River during the spring and fall (VDOT and FHWA
2016; Balazik and Garman 2018). Atlantic sturgeon occur within deep water habitats, such as federally
maintained channels of the James River, during the spring and fall migration periods. The nearest
spawning areas for Atlantic sturgeon are approximately 70 miles upstream at Turkey Island; therefore,
the Project will not impact spawning habitat (VDOT and FHWA 2016). While potential foraging habitat is
present throughout Hampton Roads, the Action Area does not constitute an important foraging area for
Atlantic sturgeon (Balazik and Garman 2018, 2019).

I.6.1 BOTTOM DISTURBING ACTIVITIES AND TURBIDITY
Bottom disturbing activities, such as dredging, filling associated with island expansion, pre drilling,
jetting, pile driving, and pile removal have the potential to increase sedimentation and turbidity. The life
stages of sturgeon most vulnerable to increased sediment are eggs and larvae which are subject to
burial and suffocation; however, no eggs and/or larvae will be present in the portion of the Action Area
where these activities will take place (NMFS 2017). Juvenile and adult sturgeon are frequently found in
turbid water and would be capable of avoiding any sediment plume by swimming to an adjacent area.
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Laboratory studies (Niklitschek 2001 and Secor and Niklitschek 2001 as cited in NMFS 2017) have
demonstrated shortnose sturgeon are able to actively avoid areas with unfavorable water quality
conditions and that they will seek out more favorable conditions when available. Johnson (2018)
documents the potential behavioral, sub-lethal and lethal effects of turbidity and suspended sediments
on sturgeon species. This NOAA study concludes that sturgeon species are adapted to living in fairly
turbid environments and that adults and juvenile sturgeon should have the ability to avoid intolerable
suspended sediment levels. The study recommends that suspended sediment concentrations do not
exceed 1,000 mg/L above baseline/ambient concentrations at a project site for longer than 14 days.
Total suspended solids (TSS) levels produced by dredging and are typically much lower than 1000
mg/l. TSS concentrations associated with mechanical clamshell bucket dredging operations have been
shown to range from 105 mg/L in the middle of the water column to 445 mg/L near the bottom (210
mg/L, depth-averaged) (ACOE 2001). Furthermore, a study by Burton (1993) measured TSS
concentrations at distances of 500, 1,000, 2,000 and 3,300 feet from dredge sites in the Delaware River
and were able to detect concentrations between 15 mg/L and 191 mg/L up to 2,000 feet from the
dredge site. In support of the New York/New Jersey Harbor Deepening Project, the U.S. Army Corps of
Engineers conducted extensive monitoring of mechanical dredge plumes (ACOE 2015a). The dredge
sites included Arthur Kill, Kill Van Kull, Newark Bay, and Upper New York Bay. Independent of bucket
type or size, plumes dissipated to background levels within 600 feet of the source in the upper water
column and 2,400 feet in the lower water column.0 Based on these studies, elevated suspended
sediment concentrations at several hundreds of mg/L above background may be present in the
immediate vicinity of the bucket, but would settle rapidly within a 2,400-foot radius of the dredge
location.
The installation and removal of piles will disturb bottom sediments and may cause a temporary increase
in suspended sediment in the Action Area. Using available information collected from a project in the
Hudson River, pile driving activities are expected to produce (TSS) concentrations of approximately 5.0
to 10.0 mg/L above background levels within approximately 300 feet (91 meters) of the pile being
driven (FHWA 2012). Background levels of TSS in the Hudson River in the vicinity of Tappan Zee
Bridge, a comparable estuarine river system and location, typically ranged from 15-50mg/l (FHWA
2012).
Therefore, any potential effects due to resuspended sediment would be expected to occur within 2,400
feet of a bottom disturbing activity, and due to the settling of sediment the intensity of any effects would
be expected to decrease with distance from the source activity. Adverse impacts to fish and benthic
community are generally not expected at TSS concentrations below 1000 mg/L and 390 mg/L
respectively (EPA 1986; Burton 1993; Wilber and Clarke 2001). Therefore, adverse effects to fish,
including sturgeon would not be expected, and the potential for impact to benthic prey resources would
be limited to the area in close proximity to the dredge bucket. Suspended sediments are most likely to
affect subadult or adult sturgeon if a plume causes a barrier to normal behaviors or if sediment settles
on the bottom affecting their benthic prey; however, as previously noted, the Action Area does not
constitute important foraging habitat for sturgeon.
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Temporary increases in turbidity associated with bottom disturbing activities are expected to have
negligible effects on sea turtles (VDOT and FHWA 2016, 2017). As sea turtles breathe air and
increased suspended sediments are not likely to have an effect on turtle respiration (VDOT and FHWA
2016). Increased turbidity has the potential to temporarily impair foraging activity due to a decrease in
visibility. Additionally increased levels of turbidity have the potential to alter sea turtle behavior and may
cause them to avoid areas of elevated turbidity that may represent a visible barrier. However, sea
turtles are highly mobile and should be able to avoid the limited spatial and temporal extent of any
sediment plumes produced by Project activities (VDOT and FHWA 2016).
Because any increase in suspended sediment is likely to be within the range of normal suspended
sediment levels in the James River, it is unlikely to affect the movement of individual sturgeon. Even if
the movements of sturgeon were affected, these changes would be small as the resultant plumes
would primarily disperse in the direction of the current, which runs parallel to the shorelines and would
occupy a limited portion of the more than 3.5 mile wide Project area that generally runs perpendicular to
the shoreline. As sturgeon are highly mobile, any effect on their movements or behavior is likely to be
insignificant. Based on this information, it is likely that the effects of increased suspended sediment and
turbidity will be insignificant.

I.6.2 HABITAT MODIFICATION AND REMOVAL
The Project will permanently impact benthic habitat in the Action Area, detailed information pertaining to
habitat conversion and impacts is available in (Appendix G: of the JPA).The vast majority of Projectrelated impacts occur at the North Trestle and due to the expansions of the north and south islands,
primarily as a result of conversion of mid-depth and deeper open water habitat to upland habitat. This
conversion provides virtually no habitat value to aquatic organisms with the exception of potential
basking/ haul out habitat for seals that may occur seasonally in the vicinity of the Project area.
The existing benthic habitat in these footprints will be replaced by a variety of fill materials that will
compose the area of the islands. Based on baseline sampling conducted in 2018, the substrate within
the area of northern island expansion is dominated by sand and very fine sand while the southern
island footprint is predominantly medium and fine sand as well as some silty clay (Wong et al 2018).
This loss of fine sediment habitat will result in a reduction in foraging habitat to sturgeon and sea turtles
as these areas support a variety of benthic macroinvertebrate prey resources (Wong 2018).
The construction of permanent pile supported bridge/trestle structures will permanently occupy benthic
sediments. The new permanent structures are wider than the existing structures and will result in a
reduction of benthic habitat in some areas and a gain in others due to the reduction in number of
foundations. In Willoughby Bay the existing bridge will be widened which will result in a net loss of
benthic habitat in this area due to the driving of additional piles to support the expanded bridge. The
new north and south bridges will be wider than the existing bridges but will have significantly fewer
foundations as discussed above, which will result in a smaller benthic footprint with a net gain of
habitat.
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SAV is only present along the eastern side of the north island of the HRBT and along the Hampton
shore. All efforts to avoid impacts to SAV were made; however, minimal impacts to SAV in the area of
the northern bridge and shoreline will be unavoidable. The construction of temporary and permanent
trestles as well demolition of the existing northern trestle in this area will result in temporary disturbance
and permanent shading impact to SAV. An extended temporary trestle west of the existing bridge is
anticipated to be in place for several years, thus the shading impact will be considered permanent.
Perhaps the SAV will be able to recolonize post-construction. Additionally, one permanent pile will be
directly driven into the SAV. No shading impacts are associated with the permanent trestle.
The construction of temporary work trestles will result in the shading of areas of SAV and shallow water
habitat with the potential to support SAV The use of “jump trestles” minimizes the potential for shading
impacts. The jump trestles will be used to support the construction of the new north, south, and
Willoughby Bay Bridge structures and consist of a small section of trestle that is limited to the area of
active work. When the work in an area is completed the piles at the rear of the trestle will be removed
and additional piles will be driven off the front allowing the trestle to progress. Relative to a single
continuous trestle or large areas dredging the use of jump trestles allow the work to be completed with
minimal impacts. SAV is an important foraging habitat for sea turtles, however temporary and
permanent impacts to SAV are spatially limited and represent a small portion of the available SAV
habitat within the Action Area and lower Chesapeake Bay system. Therefore, any impacts to SAV are
expected to be insignificant and unlikely to adversely affect listed species of sea turtles.
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Figure I-4: SAV Locations

The island expansion will lead to a permanent minor reduction in the amount of shellfish habitat in the
Project area. The removal of the existing trestles may lead to a temporary loss of shellfish that had
encrusted the pilings, however this loss will be offset by the installation of new pilings that can be
recolonized. Dredging will lead to a loss of habitat and the direct removal of those shellfish within the
dredged sediments. Given the low density of shellfish and abundance of similar available habitat within
the Project area potential impacts related to temporary benthic disturbance and permanent habitat
conversion due to the island expansion or trestle foundation installation would be minimal, and impacts
to sturgeon and sea turtles are expected to be insignificant.
Limited dredging will occur along the southern extent of the existing bridge between the south island
and Willoughby Spit and in other select areas that are too shallow to allow access for construction
vessels. Dredging will be limited to the minimum depth necessary to allow access which in most cases
is 1-2 feet deep. This dredging will lead to a temporary increase in depth in those areas. There will not
be long-term maintenance of the dredged areas beyond the construction period, and natural
sedimentation processes should return the area to the pre dredging depths. The dredging will also
result in the direct removal of benthic macroinvertebrates and any other entrained motile organisms
which will result in the temporary reduction in available prey resources for Atlantic sturgeon and sea
turtles. Benthic organisms have been observed to recolonize dredged areas relatively rapidly (months
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to year) following dredging events (Hirsch et al 1978, LaSalle et al 1978, Bain et al 2006). The areas to
be dredged represent a small portion of the total available benthic habitat in the Project area. As
discussed further below, the use of temporary work trestles will minimize the extent of dredging
required. A reduction in dredging minimizes the removal of benthic sediments and the prey species
contained within.
Dredging could result in the capture of sea turtles (VDOT and FHWA 2016). The use of sea turtle
deflectors on hopper dredges, small cutterhead dredges, or mechanical bucket dredges would help
reduce the likelihood of entrainment (VDOT and FHWA 2016). Additionally, sea turtles are strong
enough swimmers to avoid most dredge equipment and they are not known to be vulnerable to
cutterhead or mechanical clamshell dredges; however hopper dredges have been known to entrain and
impinge sea turtles (VDOT and FHWA 2016). Mechanical dredges are proposed for use on the Project
and sea turtles are likely able to avoid the slow moving head of the mechanical dredge bucket. From
2016-2018 only 1 sea turtle was reported as captured during dredging activities (Swingle et al. 2017,
2018: Costidis et al. 2019).
Dredging could result in the capture/entrainment of sturgeon.
The access related dredging will temporarily increase the depth in limited areas that are currently less
than 4.5 feet. The removal of the existing trestles and construction of newer trestles may lead to some
localized changes in scour and deposition, but this would not significantly alter depths throughout the
Project area. The use of temporary trestles minimizes the amount of dredging and changes to water
depth. The tunnel will be bored below the substrate; therefore, no changes to water depth are
anticipated. Any changes associated with depth associated with dredging would be temporary and
spatially limited.

I.6.3 VESSEL INTERACTIONS
Ship strikes have been documented for Atlantic sturgeon on the James River and have been identified
as a source of sturgeon mortality. (Atlantic Sturgeon Status Review Team 2007; Shortnose Sturgeon
Status Review Team 2010); however, ship strike deaths were most likely due to deep draft ocean cargo
vessels in narrow up-estuary sections of the James River (Shortnose Sturgeon Status Review Team
2010; Balazik et al. 2012). The overwhelming majority of sturgeon vessel mortalities documented were
observed within 4km of a narrow section of James River Channel that cuts across an oxbow at river
kilometer (rkm) 120 (Balazik 2012). This section of channel is known as the Turkey Island Cutoff and
coincides with a potential aggregation area for sturgeon. The Turkey Island Cutoff represents an area
of elevated risk for sturgeon vessel interactions, particularly when larger deep draft tankers and ocean
going vessels pass through; the river is much narrower in this area and these vessels occupy the lower
portions of the water column where sturgeon spend the majority of their time. While Project vessels
related to construction will not occur in this area, disposal vessels using the Port Tobacco disposal
location which is located less than one mile downstream from the Turkey Island Cutoff will approach
this region. However, the river is considerably wider in the area of Port Tobacco than the Turkey Island
Cutoff area which reduces the chances of vessel strikes relative to the narrower channel in upriver
areas. Atlantic sturgeon may exhibit avoidance behavior and appear capable of detecting some vessels
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(Barber 2017; Atlantic States Marine Fisheries Commission 2017). Additionally, Atlantic sturgeon are
expected to occur in deeper waters in the main navigation channel (Balazik and Garman 2018, 2019).
Based on avoidance behavior and the water depth in the main channel, vessel interactions with Atlantic
sturgeon are not expected in the Action Area. Typically dredges, barges, and support vessels that
would be used for the Project move at slow speeds (i.e., on average 6 knots) (VDOT and FHWA 2016,
NMFS 2014). In the Biological Opinion for the Tappan Zee Bridge Replacement Project on the Hudson
River, NMFS concluded that while sturgeon would be expected to be more likely to avoid slower
moving vessels, there is no information to suggest at what speed a reduction in risk of vessel strike or
injury would be expected, and that any potential reduction in risk due to reduced speed may be offset
by the associated increase in the duration of vessel operations (NMFS 2016). Further NMFS concluded
that a required reduction in speed to 5 or even 10 knots would not be considered a reasonable and
prudent measure due the significant change in project duration it would cause and the uncertainty that
such a measure would result in a reduction in take (NMFS 2016).
Additionally, sturgeon are known to be more vulnerable to vessel strikes from deep draft vessels that
occupy a greater portion of the water column (Balazik 2012, NMFS 2014). The slow speed and
relatively shallow draft of construction vessels in combination with operator awareness training (Section
I-8) ,greatly reduces the likelihood of a vessel strike. Thus, it is extremely unlikely for sturgeon to be
struck by vessels during construction.
Ship strikes have also been documented as a source of mortality to sea turtles within the Action Area
and throughout the sea turtles range; from 2016-2018 a total of 188 sea turtles were documented in
Virginia with injuries consistent with a vessel strike (Swingle et al. 2017, 2018; Costidis et al. 2019).
Sea turtles could be susceptible to vessel strikes from construction vessels since they spend more time
closer to the surface; however, sea turtles are more vulnerable to being struck by faster moving vessels
which reduces the amount of time for a turtle to detect and avoid an incoming vessel. Typically
dredges, barges, and support vessels that would be used for the Project move at slow speeds (i.e., on
average 8-10 knots) (VDOT and FHWA 2016, NMFS 2014). The slow speed of construction vessels in
combination with operator awareness training (Section I-8) greatly reduces the likelihood of vessel
strike. Thus, it is extremely unlikely for sea turtles to be struck by vessels during construction.
I.6.3.1 CONSTRUCTION VESSELS
Project vessels at the construction site are anticipated to consist of tug boats with a draft of 3 to 6 feet,
crew boats with an estimated draft of 3 feet or less, and unpowered barges with a draft of 4 to 10 feet
that would be pushed by tug boats. The number of powered Project vessels necessary is minimized by
the use of temporary construction trestles in several portions of the site. The baseline level of vessel
traffic at the Project area is high. The additional vessel traffic produced by Project tug and crew boats,
is unlikely to result in a meaningful increase in risk of vessel strike to sturgeon or sea turtles given the
significant baseline levels of vessel traffic.
The Project will lead to a minor temporary increase in the number of vessels operating in the Project
area. The Project will not result in a permanent increase in the amount of vessel traffic. Given the
significant baseline level of vessel traffic in the Project area, the addition of a limited number of Project
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vessels related to construction will increase the risk of sturgeon and sea turtle vessel strike by an
amount that is too small to be meaningfully measured or detected.
I.6.3.2 DISPOSAL VESSEL TRAFFIC
Project disposal vessels will consist of tug boats pushing unpowered barges loaded with material
produced by Project activities. The tug boats will transit from the Project area to disposal locations up
the James and Elizabeth Rivers at slow speeds and remain in the navigation channel. In total an
estimated 2.8 million cubic yards of material will be transported and disposed over the course of five
years.
The total number of trips to dispose this material will vary depending on the volume of the disposal
barges utilized, the density of the material being loaded, and the draft to which disposal barges are
loaded. It is assumed that disposal barges will consist of hopper barges loaded with 2,000 cubic yards
of material, which would yield a total of 1,400 round trips to the disposal locations if each barge is
transported individually. The distribution of disposal vessel traffic throughout the Action Area may vary
as there are currently three upland disposal locations, serviced by two waterfront terminals. If disposal
is split evenly between the three locations over the 5 years of the Project approximately 467 barges will
go up the James River and 933 will go up the Elizabeth River. Two of the disposal locations are in the
Elizabeth River in the vicinity of Chesapeake Virginia, approximately 20 miles from the Project area;
these upland disposal locations would be serviced from the same waterfront site at Pre Con Marine.
The other disposal location is approximately 73 miles from the Project area up the James River at the
Port Tobacco Facility in the vicinity of Shirley Plantation. See Figure I-2 for a depiction of potential
disposal routes.

Table I-5: Potential Distribution of Disposal Trips within the Action Area

River

Location

Distance
from
Project
Area
(miles)

Port Tobacco

James

Shirley
Plantation,
Charles City
County, VA

73

467

93.4

0.25

Precon Marine:
Waterside shipping
point for Precon
Marine and Dominion
Recycling Disposal
locations

Elizabeth

Chesapeake,
VA

20

933

186.4

0.51

Facility

Total Trips
over Five
Years

Trips Per
Year

Trips per
day

Under the assumed scenario of an even split between the disposal facilities over the duration of the
Project, the James River will receive on average an additional (0.25) round trips per day while the
Page | I-44

Elizabeth River would receive an additional (0.51) round trip per day or a single one way trip per day. If
all disposal trips were sent to a single river that river would receive on average 0.75 additional round
trips per day.
Sea turtles are expected to be present in the lower sections of the Action Area near the Project area
where baseline levels of traffic are highest. This area represents a minor portion of the distance that a
disposal vessel would travel to the upriver disposal sites, which greatly limits sea turtles exposure to
disposal vessel traffic. Disposal vessels represent an increased risk of vessel strike to sea turtles that is
so small it cannot be meaningfully measured and is therefore insignificant.
Atlantic sturgeon are potentially present along the entire disposal route in the James and Elizabeth
Rivers. Due to the amount of baseline vessel traffic in the vicinity of the Elizabeth River it is unlikely that
additional vessel traffic due to disposal will result in an increased risk of vessel strike that can be
meaningfully measured or detected and is therefore insignificant.
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Figure I-5: Anticipated routes to disposal locations for barges carrying material produced at the project area

According to USACE data from 2017 there were a total of 34,861 round trips for commercial vessels
recorded in the James River. The additional vessel traffic due to disposal would represent an
insignificant (0.25 percent) increase relative to baseline conditions throughout the entire river system.
However much of this vessel traffic is concentrated in the lower portions of the James River. To assess
conditions further up the James River closer to the Port Tobacco disposal location the number of trips
recorded at the Port of Richmond and Port of Hopewell were reviewed. These locations are upstream
of the disposal area and a vessel would have to transit past or in close proximity to the disposal location
and represent a reasonable estimate of the volume of commercial traffic. Combined, these ports
recorded a total of 595 round trips in 2017, and the projected number of disposal vessel trips would
represent approximately 15.5 percent of this total.
This represents a temporary increase in vessel traffic that is unlikely to result in an increased risk of
vessel strike that would adversely affect Atlantic sturgeon. The vessel traffic associated with disposal
will be temporary, intermittent, and occupy a small portion of the Action Area at any given time, and
Page | I-46

avoid the narrow section of channel near Turkey Island that represents the greatest risk to Atlantic
Sturgeon. The disposal tugs have relatively shallow drafts, will travel slowly, and operate in the
navigation channel; therefore, the risk of vessel strike is limited relative to deeper draft vessels that
make up a considerable portion of the vessel traffic in within the Action Area.

I.6.4 WATER QUALITY DISCHARGES
Multiple construction operations have the potential to produce a discharge to the Hampton Roads
waterbody, these include: tunnel boring, jet grouting, slurry wall construction, and excavation
dewatering. A Virginia Pollutant Discharge Elimination System (VPDES) permit will be obtained for
these discharges; therefore, discharges will comply with the permit required thresholds. The spoils for
each of these operations will be subject to an onsite treatment process treated prior to discharge to the
environment in order to minimize potential impacts to water quality.
Jet grouting operations and slurry wall construction will produce spoils that consist of native materials
and water that is exposed to bentonite and grout. The spoils will be conveyed to multiple decant tanks
to remove solids. The exposure to grout and bentonite will raise the pH of the solution, which will
require adjustment to an acceptable range prior to discharge. These operations will take place on both
the North and South islands; therefore, there will be discharges from two locations. The discharge at
the south island is projected to be in operation for 263 days and discharge an estimated 384,000
gallons a day. The discharge at the North Island is projected to be in operation for 104 days and
discharge an estimated 384,000 gallons per day. Based on the Project schedule there is a limited
period of time (approximately one month) where both of these discharges would be in operation
simultaneously. These discharges are not anticipated be in operation concurrent with the discharge
from the Tunnel Boring Machine (TBM) which is described below.
The spoils from the Tunnel Boring Machine will be sent to an onsite Slurry Treatment Plant/Separation
Treatment Plant (S&TP) located on the South Island near the portal. The spoils will contain water,
native sediments such as sand and clay, but will also be exposed to grout, bentonite, and EZ Mud used
in the boring operation. EZ mud is a liquid polymer emulsion containing partially hydrolyzed
polyacrylamide/polyacrylate (PHPA) copolymer that is used primarily as a viscosifier and borehole
stabilizer during drilling operations. According to the SDS for this product, it contains hyrdrotreated light
petroleum distillate, is acutely toxic to crustaceans at 98mg/l, and acute toxicity for fish has not been
determined. The S&TP will remove solids from the incoming material, the remaining liquid will either be
returned to the tunnel to support continued boring, or sent to a water treatment unit (WTU) for additional
treatment prior to discharge. The exposure to grout and bentonite will raise the pH of the solution. The
WTU will pass the incoming water through multiple levels of filtration before adjusting the pH to
acceptable ranges before discharge into the sewer system or directly to the adjacent waters of
Hampton Roads. The S&TP and WTU greatly minimize the potential for water quality impacts.
Additionally there are excavations at the North and South Island associated with the tunnel approach
structures that will need to be dewatered due to the intrusion of ground water and potentially seawater.
These excavations will need to be dewatered to allow construction to progress. This water may be
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exposed to sediments, residual grout or bentonite and will be treated using at the same process as
described for the jet grouting and slurry operations.
The spoil material from each of these operations is expected to be contained and conveyed through
pipes on site. Therefore, any releases of untreated material are expected to be incidental, limited in
spatial/temporal extent, and unlikely to result in impacts to sturgeon. The treatment process and limited
spatial extent of the discharges is unlikely to result in adverse impacts to water quality or Atlantic
sturgeon or sea turtles, and any impacts are expected to be insignificant.
The TBM will need to be cooled with water while in operation to prevent overheating. The source water
will be taken from existing water supplies and will not be withdrawn from the surrounding waterbody.
The cooling water will run through the TBM within an enclosed system that does not contact boring
materials. The cooling water will not result in a constant discharge while in operation, but rather would
only be discharged periodically. A discharge may consist of 30,000 gallons of water and is currently
projected to occur eight times over the 781 days that the TBM would be in operation. The discharge will
be subject to a VPDES permit, and the cooling water discharge temperature will comply with the limits
of the permit. Prior to discharge, the water will be allowed to cool below permitted thresholds.
The water will then be discharged into the surrounding James River. These thermal discharges will
have a single point of discharge and may cause localized increases in temperature. The cooling water
discharges will represent a small volume relative to the Hampton Roads Project area. The discharge
will occur from a single point at the surface and will likely form a localized plume of warmer water in the
upper portion of the water column. The plume will represent a limited area, and as fish are highly
mobile they will be able to avoid the plume if conditions are suboptimal and swim to similar adjacent
habitats where conditions are more suitable. Since the plume would be primarily at the surface, the
impact to sessile benthic organisms would be limited, thus impacts to prey resources are not
anticipated. The thermal discharges will represent a temporary, intermittent impact to water quality that
is spatially limited and is, therefore, unlikely to adversely affect sturgeon or sea turtles.
The discharges described above are temporary, intermittent, spatially limited, and subject to treatment
processes that minimize potential impacts to water quality. Therefore, any potential water quality
impacts associated with these discharges are unlikely to adversely affect Atlantic Sturgeon or Sea
turtles and will be insignificant.

I.6.5 UNDERWATER NOISE
Noise created by the installation and removal of marine pilings has the potential to impact sturgeon and
sea turtles. Effects from sound can include behavioral impacts and physiological effects. NMFS uses a
peak sound pressure level (SPL) of 150 decibels (dB) as a conservative indicator of the noise level at
which there is the potential for behavioral effects to sturgeon. A peak SPL of 206 dB or a cumulative
sound exposure level (cSEL) of 187 dB has been used as a conservative indicator of potential
physiological effects.
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Data on hearing by sea turtles is very limited. Because few scientific data are available regarding the
effects of sound for sea turtles and little is known about their hearing and the role of sound in their lives,
assessment procedures and subsequent regulatory and mitigation measures are often severely limited
in their relevance and it is difficult to establish guidelines for these species. However, elevated noise
levels could interfere with sea turtles coming ashore to nest; however, because they are mobile they
will be able to avoid sources of temporary disturbance, if necessary. NMFS currently uses a threshold
noise level of166 dB re 1μPa rms for behavioral effects on sea turtles and 180 dB re 1μPa rms for
injury (FHWA et al. 2018). If vibratory pile driving is used, none of these values are likely to be
exceeded, and if impact driving is used, the 150 dB peak SPL behavioral effects criteria and the 187 dB
cSEL physiological effects criteria would likely be exceeded, and the 206 dB peak SPL physiological
effects criteria may be exceeded (VDOT and FHWA 2016).
Since Hampton Roads is approximately 3.5 miles wide, it is expected that the majority of the waterway
would be unaffected by the sound and sturgeon and sea turtles would be able to avoid the affected
area (VDOT and FHWA 2016), see Figures I-4 and I-5. No pilings would be driven in the proximity of
the deepest water within the habitat where Atlantic sturgeon would most likely occur since the tunnel
will be constructed beneath the navigation channel. Distances to the thresholds described above were
estimated for Project piles using the Greater Atlantic Fisheries Organization (GARFO) Acoustics Tool, a
spread sheet developed by GARFO to analyze the potential effects of pile driving on ESA-listed species
the Greater Atlantic Region (GARFO 2018). Since the Project is located in a shallow water near shore
environment, the Simplified Attenuation Formula (SAF) was used to estimate the distance to the
various thresholds. The SAF is recommended for use in rivers and nearshore waters where underwater
sounds are attenuated at greater rate than deep open water environments due to the greater influence
of the sea bed and shoreline in nearshore areas. The SAF was developed by GARFO, and utilizes
attenuation rates that were calculated using under water noise measurements of pile driving projects
documented in “Technical Guidance for Assessment and Mitigation of the Hydroacoustic Effects of Pile
Driving on Fish (Caltrans 2015). The practical spreading loss model (PSLM) was not selected as it is
best suited for deep open water environments where sound pressure levels are not attenuated as
strongly due to influence from the seabed and adjacent structures such as shorelines, islands, and
docks. The PSLM can overestimate the extent of underwater noise levels if used in shallow and
nearshore environments.
Noise values from surrogate piles were entered into the GARFO worksheet to estimate underwater
noise levels that may occur during the driving of Project piles. Surrogate piles were selected from
information that came with the spreadsheet as well as a representative pile from the CBBT Project
(CTJV 2018). In instances where there were multiple surrogate piles that could potentially apply to a
Project pile, the surrogate pile with the larger underwater noise values were selected as a conservative
measure. Table I-3 below summarizes the Project piles, the estimated distances to impact thresholds,
and surrogate piles used.
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Table I- 6: Surrogate Piles used as Inputs into the GARFO Spreadsheet to Estimate Underwater Noise Impacts

Project Location and
Source

Water
Depth
(feet)

Pile Size
(inch)

Pile Type

Hammer
Type

Attenuation
rate
(dB/10m)2

Sound pressure levels
taken from Table I.2-1 of
Caltrans (2015). No
Project-specific info
provided - SPLs are likely
an average of multiple
measurements taken for
this size pile.

49

24

Concrete

Impact

5

Puget Sound, WA
(MacGillivray et al. 2007)

HRBT Piles

24-inch
Concrete
Square

23-40

36

Concrete

Impact

5*

30- and 54inch
Concrete
Cylinder

16

36

Steel
Pipe

Impact

5*

30-, 36- and
42-inch
Steel

Chesapeake Bay, VA
(Chesapeake Tunnel Joint
Venture 2018)

Applicable

*Assumed value. Default Attenuation in GARFO Acoustics tool is 5dB/10m.

Table I- 7: Surrogate Based Estimates for Underwater Noise Values at 10 meters from the Source and Entered into the SAF.

Type of Pile

Hammer Type

Estimated
Peak Noise
Level (dBPeak)

24-inch
Concrete
Square

Impact

188

Estimated
Pressure Level
(dBRMS)

Estimated
Single Strike
Sound
Exposure
Level (dBsSEL)

Applicable
HRBT Piles

176

166

24-inch
Concrete
Square

2

In this Biological Assessment, the units of measure reported for pile installation and removal are U.S. customary units, which
are typically used in construction. Units of measure for scientific information, including acoustics, are metric. When
appropriate, units are reported as both U.S. customary and metric.
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36-inch
Concrete
Cylinder

Impact

192

176

174

30- and 54-inch
Concrete
Cylinder

36-inSteel Pipe

Impact

210

193

183

30-, 36- and 42in Steel

Table I- 8: Estimated Distances to Sturgeon Injury and Behavioral Thresholds Produced using the SAF in the GARFO Pile Driving
Spreadsheet

Type of Pile and
Size (inches)

Distance (meters)
to 206 dBPeak
(injury)

Distance (meters)
to sSEL of 150 dB
(surrogate for 187
dB cSEL injury)

Distance (meters)
to Behavioral
Disturbance
Threshold (150
dBRMS)

Applicable Project
Piles

24-inch Concrete
Square

NA

42

62

24-inch Concrete
Square

36-inch Concrete
Cylinder

NA

58

62

30- and 54-inch
Concrete Cylinder

36-inch Steel Pipe

18

76

96

30-, 36-, and 42inch Steel

Table I- 9: Estimated distances to Sea Turtle Injury and Behavioral Thresholds Produced using the SAF in the GARFO Pile Driving
Spreadsheet

Type of Pile and Size
(inches)

Distance (meters)
to 180 dB RMS
(injury)

Distance
(meters) to
166 dB RMS
(behavior)

Applicable Project Piles

24-inch Concrete Square

NA

30

24-inch Concrete Square

36-inch Concrete Square

NA

30

30- and 54-in Concrete Cylinder

36-inch Steel Pipe

36

64

30-, 36-, and 42-inch Steel
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Figure I- 6: Distances to underwater noise impact thresholds for sturgeon and zones of passage during the impact hammering of
36” steel piles at 4 different locations
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Figure I- 7: Depiction of distances to underwater noise impact thresholds for sea turtles and zones of passage during the impact
hammering of 36” steel piles at 4 different locations

Project pile driving will not result in conditions where fish or sea turtles are unable to pass through the
Project area due to elevated sound levels with the potential to cause behavioral effects as detailed
below. The tunnel design does not necessitate the driving of piles across the main channel between the
north and south portal islands which leaves a greater than one mile wide expanse of river below the
acoustic thresholds regardless of pile driving activities in other portions of the Project area. Based on a
site-specific telemetry study, the main channel is known to be the area where sturgeon spend the
majority of their time including migratory movements through the site (Balazik and Garmin 2018).
Therefore, the area of primary importance to fish passage through the Project area will not be impacted
by underwater noise from pile driving.
The distance between the north and south portal islands is approximately 6,300 feet (1,920 meters).
The installation of temporary pipe piles at the Jet Grouting Trestles off the southern island is the only
pile driving activity that would encroach on this area. The diameter of the largest isopleth (distance from
the source) associated with the pile driving of 36-inch steel pipe piles for the Jet Grout Trestle is 96
meters (315 feet) for sturgeon and 64 meters (210 feet) for sea turtles. Therefore, even when driving
the piles that extend the furthest into the channel, there will still be a continuous approximately one mile
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wide area between the north and south portal islands that will be free from underwater noise levels with
the potential to cause behavioral impacts.
For comparison, during impact pile driving of 48-inch and 72-in steel piles at the Tappan Zee Bridge
over the Hudson River in New York, the maintenance of a 5,000 foot corridor of river where the
underwater noise level was below 150 dB re 1uPa2∙s was a Project requirement. The corridor was
required to be continuous to the maximum extent possible but any contributing segment to the 5,000
feet total had to be at least 1,500 feet wide, and the location of the corridor or contributing segments
could vary. The Hudson River at the Tappan Zee site is roughly 2.9 miles wide relative to the 3.5 miles
of the Hampton Roads (excluding Willoughby Bay) and piles were driven in locations across the full
width of the Hudson River. Further, the piles being driven at Hampton Roads are smaller than those
driven at Tappan Zee. At all times during pile driving at the Project area, a contiguous corridor of
greater than 5,000 feet will be maintained regardless of the number of locations of concurrent pile
driving.
Impact pile driving is projected to take place at 3 to 4 locations concurrently. If the largest estimated
diameter behavioral effects isopleth (96 meters for sturgeon) is assumed, and the isopleths do not
overlap, only 17 percent of the open water width (width of portal islands are excluded) between the
northern shoreline and Willoughby Spit will be occupied. There is a potential for a maximum of 7
concurrent pile driving locations; however, the potential concurrent pile driving scenarios are unlikely to
occupy the full potential 30 percent of Project area width due to the amount of pile driving in close
proximity to the portal islands and shorelines that will occupy portions each isopleth, and the likelihood
of overlapping isopleths due to the sequencing of Project operations. At 128 meters wide, the
behavioral effects isopleth diameter for sea turtles is smaller than the 96 meter isopleth for sturgeon
that was used in the scenario above. Therefore, an even larger portion of the Project area will be
remain below the behavioral effects threshold for sea turtles and remain available for sea turtles to pass
through the Project area and avoid elevated underwater noise levels.
Based on the projected isopleth sizes and number of concurrent pile driving locations any combination
of locations will not produce a configuration of isopleths that would represent a barrier to fish or sea
turtle passage through the Project area due to the small size of the isopleths relative the total width of
habitat available for passage and lack of pile driving in the main channel. The driving of piles in a
limited number of additional locations is unlikely to change this conclusion, for the reasons outlined
above.
Given that sturgeon primarily use the Project area during seasonal migrations and their presence is
transient, it is unlikely that exposure to underwater noise from pile driving would result in an adverse
behavioral impact. If exposed to pile driving noise it is likely that a sturgeon would take evasive action
and depart the ensonified area to continue along their migratory route. In the Biological Opinion for the
Tappan Zee Bridge, the swimming speed of a number of sturgeon species were reviewed, and a
minimum prolonged swimming speed of 1.1 feet per second was assumed during the review of
exposure to pile driving noise. If these same swim speeds are assumed it would take a sturgeon a
maximum of 9.5 minutes to transit the entire diameter of the largest anticipated behavioral impacts
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isopleth. This estimate likely over-estimates the potential duration as it does not reflect burst swim
speeds or sturgeon utilizing shorter routes. Atlantic sturgeon are even less likely to be exposed to
sound levels with the potential to cause injury, as these isopleths are even smaller than the behavioral
impacts. The potential for impacts is further mitigated by the use of a vibratory pile driver for significant
portions of many pile driving components, the implementation of ramp up procedure while impact
hammering which can cause fish and sea turtles to move away from the pile prior to onset of full energy
pile driving, and the use of bubble curtains while impact driving steel pipe piles in locations where
depths are greater than 20ft ( Figure I-8 and Section I.8) . For the reasons detailed above, Project pile
driving may affect and is not likely to adversely affect sturgeon or sea turtles and any impacts will be
insignificant.
Figure I- 8: Depiction of areas (Depths >20 ft) where bubble curtains will be used during impact pile driving of steel piles. Pile
driving locations are symbolized by orange polygons and depths >20ft are symbolized by red dashes,

The analysis for this Project considered that the majority of the construction activities will occur in the
shallow portions of the Action Area, outside of the main channel and that Atlantic sturgeon primarily use
the deeper main channel while migrating quickly through the Action Area, making it unlikely that Atlantic
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sturgeon will encounter Project activities and components. Based this analysis, the Project may affect,
but is not likely to adversely affect endangered or threatened DPSs of Atlantic sturgeon.
No time of year restriction (TOYR) is recommended on the James River and its tributaries below the
Route 17 Bridge or on the Elizabeth River unless the Project spans the width of the River to an extent
that significantly impedes fish passage (VDOT and FHWA 2016). A TOYR for Atlantic sturgeon from
February 15 – June 30 for instream construction within channel habitat would be considered if the
Project impedes fish passage. However, the above analysis indicates that marine construction activities
would not impede fish migration at the Project area, and therefore, no TOYR restriction is proposed.

I.7 CUMULATIVE EFFECTS
Section 7 regulations require the Federal action agency to provide an analysis of cumulative effects,
along with other information, when requesting initiation of formal consultation. No formal consultation
has been requested.

I.8 PROPOSED MITIGATION
The Project area is an active harbor with a maintained navigation channel subject to frequent
disturbance. The spatial extent of permanent construction impacts is limited and represents a very
small amount of the available habitat in the Hampton Roads and lower Chesapeake Bay Area. The
extent of temporary construction impacts will be limited spatially and temporally such that they will not
represent a barrier to fish movements through the Project area or permanently reduce the quantity and
quality of habitat at the Project area.

I.8.1 VESSEL OPERATIONS
Barges, tugs, and other related Project vessels will travel at reduced speeds to avoid strikes to fish, sea
turtles, marine mammals, and birds. Operators will receive endangered species awareness and
avoidance training. It is likely that ESA Observers or Protected Species Observers (PSOs) will be
required on dredges and at pile driving locations to identify and record take of ESA-listed species.

I.8.2 NOISE
During pile driving activities vibratory hammers will be used for significant portions of most pile driving
and pile removal elements which minimizes the amount of impact hammering and reduces exposure to
elevated levels of underwater noise.
Implementation of proposed mitigation measures will reduce noise impacts on protected species during
Project activities. Proposed mitigation measures consist of the following:



Using protected species monitoring conducted by PSOs;
Implementing Vessel Speed Reductions –
o If a protected species approaches within 10 meters of a Project vessel (e.g., barge,
tugboat), operations shall cease and the vessel shall reduce speed to the minimum level
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(less than 10 knots for marine mammals and 6 knots for sturgeon) required to maintain
steerage and safe working conditions until the species is at least 10 meters away from
the vessel;
Implementing Soft-Start –
o HRCP shall use soft start techniques when impact pile driving. Soft start requires
contractors to provide an initial set of strikes at reduced energy, followed by a thirtysecond waiting period, then two subsequent reduced energy strike sets.
o Soft start shall be implemented at the start of each day's impact pile driving and at any
time following cessation of impact pile driving for a period of 30 minutes or longer.
Using Bubble Curtains –
o To minimize hydroacoustic impacts caused by impact hammers, bubble curtains will be
used during the impact driving of steel pipe piles in locations where the depth is 20ft or
greater.
Implementing Shutdown Zones –
o A minimum 10-meter shutdown zone will be implemented for all species and activity
types to prevent direct injury of marine mammals.
o Shutdown zones have been rounded up relative to the calculated injury and behavioral
thresholds to assist in effectively shutting down before individuals cross into their
respective zones in Table I-8 and Table I-9.

I.8.3 TURBIDITY AND WATER QUALITY
Erosion and sedimentation Best Management Practices (BMPs) will be installed prior to construction in
compliance with the Virginia Erosion and Sediment Control Handbook (VESCH) and according to the
projects approved Erosion and Sediment Control Plan. Examples of such measures include: silt fence
installation, culvert outlet protection, storm water conveyance channels, soil stabilization blankets and
matting, dust control, and temporary and permanent seeding. Water will be diverted around the work
area to prevent sedimentation of downstream aquatic resources. Impacts will be minimized by strict
enforcement of BMPs for the protection of surface waters, restrictions against the staging of equipment
in or adjacent to waters of the U.S., and coordination with the permitting agencies.
During dredging and placement activities, contractors will:







Use mechanical dredging instead of hydraulic, which reduces localized turbidity and potential
entrainment of aquatic organisms.
Prevent overfilling of bucket to minimize additional loss of material during ascent through the
water column.
Verify that the bucket is completely closed prior to raising it to the surface.
Will not drop the load at the water surface to dislodge debris, but will complete the dredge pass
and place the debris on the barge or scow.
Pause the bucket after ascent through the water column to allow free water to drain prior to
swinging the bucket to the barge.
Reduce the bucket ascent rate, which minimizes loss of residuals from the clamshell bucket.
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Implement an approved Water Quality Monitoring Plan during dredging activities.

I.9 CONCLUSIONS
In conclusion, based on the above described Project construction methods and controls, the proposed
action will have no effect or may affect, but is not likely to adversely affect the following marine
threatened and endangered species under NMFS jurisdiction.
The Project will have no effect on the following threatened and endangered species:




Hawksbill sea turtle (endangered)
North Atlantic right whale (critically endangered)
Fin whale (endangered)

These species are not expected to occur in the Action Area.
The Project may affect, but is not likely to adversely affect the following threatened and endangered
species:





Loggerhead sea turtle (threatened - Northwest Atlantic DPS)
Kemp’s ridley sea turtle (critically endangered)
Green sea turtle (threatened - North Atlantic DPS)
Leatherback sea turtle (endangered)
Shortnose sturgeon (endangered)
Atlantic sturgeon (endangered - New York Bight, Chesapeake Bay, South Atlantic and Carolina
DPSs; threatened Gulf of Maine DPS)

The potential for fin whales, North Atlantic right whales, and hawksbill sea turtles to occur in the Action
Area is so low, it is discountable. While the loggerhead sea turtles, Kemp’s ridley sea turtles, green sea
turtles, leatherback sea turtles, shortnose sturgeon, and Atlantic sturgeon are likely to be present in the
Action Area, based on this analysis, the HRBT marine construction activities may affect, but are not
likely to adversely affect these listed species. VDOT and FHWA are requesting NMFS concurrence with
this determination.
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ATTACHMENT I-3 USFWA
IPAC

United States Department of the Interior
FISH AND WILDLIFE SERVICE
Virginia Field Office
6669 Short Lane
Gloucester, VA 23061

Date: 11/15/19
Self-Certification Letter
Project Name: Hampton Roads Bridge Tunnel Expansion Project
Dear Applicant:
Thank you for using the U.S. Fish and Wildlife Service (Service) Virginia Ecological Services
online project review process. By printing this letter in conjunction with your project review
package, you are certifying that you have completed the online project review process for the
project named above in accordance with all instructions provided, using the best available
information to reach your conclusions. This letter, and the enclosed project review package,
completes the review of your project in accordance with the Endangered Species Act of 1973 (16
U.S.C. 1531-1544, 87 Stat. 884), as amended (ESA). This letter also provides information for
your project review under the National Environmental Policy Act of 1969 (P.L. 91-190, 42 U.S.C.
4321-4347, 83 Stat. 852), as amended. A copy of this letter and the project review package must
be submitted to this office for this certification to be valid. This letter and the project review
package will be maintained in our records.
The species conclusions table in the enclosed project review package summarizes your ESA
conclusions. These conclusions resulted in:
•

“no effect” determinations for proposed/listed species and/or proposed/designated critical
habitat; and/or

•

Action may affect the northern long-eared bat; however, any take that may occur as a
result of the Action is not prohibited under the ESA Section 4(d) rule adopted for this
species at 50 CFR § 17.40(o) [as determined through the Information, Planning, and
Consultation System (IPaC) northern long-eared bat assisted determination key]; and/or

•

“may affect, not likely to adversely affect” determinations for proposed/listed species
and/or proposed/designated critical habitat.

VERSION 3.0

Applicant

Page 2

We certify that use of the online project review process in strict accordance with the instructions
provided as documented in the enclosed project review package results in reaching the
appropriate determinations. Therefore, we concur with the “no effect” or “may affect, not likely
to adversely affect” determinations for proposed and listed species and proposed and designated
critical habitat. Additional coordination with this office is not needed.
Candidate species are not legally protected pursuant to the ESA. However, the Service
encourages consideration of these species by avoiding adverse impacts to them. Please contact
this office for additional coordination if your project action area contains candidate species.
Should project plans change or if additional information on the distribution of proposed or listed
species, proposed or designated critical habitat becomes available, this determination may be
reconsidered. This certification letter is valid for 1 year.
Information about the online project review process including instructions and use, species
information, and other information regarding project reviews within Virginia is available at our
website http://www.fws.gov/northeast/virginiafield/endspecies/project_reviews.html. If you have
any questions, please contact Troy Andersen of this office at (804) 824-2428.
Sincerely,

Cindy Schulz
Field Supervisor
Virginia Ecological Services
Enclosures - project review package

VERSION 3.0

United States Department of the Interior
FISH AND WILDLIFE SERVICE
Virginia Ecological Services Field Office
6669 Short Lane
Gloucester, VA 23061-4410
Phone: (804) 693-6694 Fax: (804) 693-9032
http://www.fws.gov/northeast/virginiafield/

In Reply Refer To:
November 15, 2019
Consultation Code: 05E2VA00-2019-SLI-5741
Event Code: 05E2VA00-2020-E-01867
Project Name: Hampton Roads Bridge Tunnel Expansion - Limits of Disturbance Plus 1000-ft
Subject: Updated list of threatened and endangered species that may occur in your proposed
project location, and/or may be affected by your proposed project
To Whom It May Concern:
The enclosed species list identifies threatened, endangered, proposed and candidate species, as
well as proposed and final designated critical habitat, that may occur within the boundary of your
proposed project and/or may be affected by your proposed project. The species list fulfills the
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.). Any activity
proposed on National Wildlife Refuge lands must undergo a 'Compatibility Determination'
conducted by the Refuge. Please contact the individual Refuges to discuss any questions or
concerns.
New information based on updated surveys, changes in the abundance and distribution of
species, changed habitat conditions, or other factors could change this list. Please feel free to
contact us if you need more current information or assistance regarding the potential impacts to
federally proposed, listed, and candidate species and federally designated and proposed critical
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the
Act, the accuracy of this species list should be verified after 90 days. This verification can be
completed formally or informally as desired. The Service recommends that verification be
completed by visiting the ECOS-IPaC website at regular intervals during project planning and
implementation for updates to species lists and information. An updated list may be requested
through the ECOS-IPaC system by completing the same process used to receive the enclosed list.
The purpose of the Act is to provide a means whereby threatened and endangered species and the
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the
Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to
utilize their authorities to carry out programs for the conservation of threatened and endangered
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species and to determine whether projects may affect threatened and endangered species and/or
designated critical habitat.
A Biological Assessment is required for construction projects (or other undertakings having
similar physical impacts) that are major Federal actions significantly affecting the quality of the
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2)
(c)). For projects other than major construction activities, the Service suggests that a biological
evaluation similar to a Biological Assessment be prepared to determine whether the project may
affect listed or proposed species and/or designated or proposed critical habitat. Recommended
contents of a Biological Assessment are described at 50 CFR 402.12.
If a Federal agency determines, based on the Biological Assessment or biological evaluation, that
listed species and/or designated critical habitat may be affected by the proposed project, the
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service
recommends that candidate species, proposed species and proposed critical habitat be addressed
within the consultation. More information on the regulations and procedures for section 7
consultation, including the role of permit or license applicants, can be found in the "Endangered
Species Consultation Handbook" at:
http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF
Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle
Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require
development of an eagle conservation plan (http://www.fws.gov/windenergy/
eagle_guidance.html). Additionally, wind energy projects should follow the wind energy
guidelines (http://www.fws.gov/windenergy/) for minimizing impacts to migratory birds and
bats.
Guidance for minimizing impacts to migratory birds for projects including communications
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at: http://
www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm; http://
www.towerkill.com; and http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/
comtow.html.
We appreciate your concern for threatened and endangered species. The Service encourages
Federal agencies to include conservation of threatened and endangered species into their project
planning to further the purposes of the Act. Please include the Consultation Tracking Number in
the header of this letter with any request for consultation or correspondence about your project
that you submit to our office.
Attachment(s):
▪ Official Species List
▪ USFWS National Wildlife Refuges and Fish Hatcheries
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the
requirement for Federal agencies to "request of the Secretary of the Interior information whether
any species which is listed or proposed to be listed may be present in the area of a proposed
action".
This species list is provided by:
Virginia Ecological Services Field Office
6669 Short Lane
Gloucester, VA 23061-4410
(804) 693-6694
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Project Summary
Consultation Code: 05E2VA00-2019-SLI-5741
Event Code:

05E2VA00-2020-E-01867

Project Name:

Hampton Roads Bridge Tunnel Expansion - Limits of Disturbance Plus
1000-ft

Project Type:

BRIDGE CONSTRUCTION / MAINTENANCE

Project Description: The species list will be used to assess the potential effects of the Hampton
Roads Bridge and Tunnel Expansion Project.
Project Location:
Approximate location of the project can be viewed in Google Maps: https://
www.google.com/maps/place/36.9697226510667N76.29874522452505W

Counties: Hampton, VA | Norfolk, VA

2
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Endangered Species Act Species
There is a total of 1 threatened, endangered, or candidate species on this species list.
Species on this list should be considered in an effects analysis for your project and could include
species that exist in another geographic area. For example, certain fish may appear on the species
list because a project could affect downstream species.
IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA
Fisheries1, as USFWS does not have the authority to speak on behalf of NOAA and the
Department of Commerce.
See the "Critical habitats" section below for those critical habitats that lie wholly or partially
within your project area under this office's jurisdiction. Please contact the designated FWS office
if you have questions.
1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an
office of the National Oceanic and Atmospheric Administration within the Department of
Commerce.

Birds
NAME

STATUS

Piping Plover Charadrius melodus

Threatened

Population: [Atlantic Coast and Northern Great Plains populations] - Wherever found, except
those areas where listed as endangered.
There is final critical habitat for this species. Your location is outside the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/6039

Critical habitats
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S
JURISDICTION.
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USFWS National Wildlife Refuge Lands And Fish
Hatcheries
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to
discuss any questions or concerns.
THERE ARE NO REFUGE LANDS OR FISH HATCHERIES WITHIN YOUR PROJECT AREA.

ATTACHMENT I-4 CCB
EAGLE NEST MAPS

CCB Mapping Portal

Layers: Eagle Roost Buffers, Eagle Roosts, Eagle Roost Polygons, VA Eagle Nest Buffers, VA Eagle Nest Locator
Map Center [longitude, latitude]: [-76.27309799194336, 36.975266814515805]
Map Link:
https://ccbbirds.org/maps/#layer=Eagle+Roost+Buffers&layer=Eagle+Roosts&layer=Eagle+Roost+Polygons&lay
er=VA+Eagle+Nest+Buffers&layer=VA+Eagle+Nest+Locator&zoom=12&lat=36.975266814515805&lng=-76.273
09799194336&legend=legend_tab_7c321b7e-e523-11e4aaa0-0e0c41326911&base=Street+Map+%28OSM%2FCarto%29
Report Generated On: 08/06/2019

The Center for Conservation Biology (CCB) provides certain data online as a free service to the public and the regulatory sector. CCB encourages the use of its data sets in wildlife
conservation and management applications. These data are protected by intellectual property laws. All users are reminded to view the Data Use Agreement to ensure compliance with
our data use policies. For additional data access questions, view our Data Distribution Policy, or contact our Data Manager, Marie Pitts, at mlpitts@wm.edu or 757-221-7503.

Report generated by The Center for Conservation Biology Mapping Portal.
To learn more about CCB visit ccbbirds.org or contact us at info@ccbbirds.org

CCB Mapping Portal

Layers: VA Eagle Nest Locator, VA Eagle Nest Buffers
Map Center [longitude, latitude]: [-76.27934217453003, 36.91340894890776]
Map Link:
https://ccbbirds.org/maps/#layer=VA+Eagle+Nest+Locator&layer=VA+Eagle+Nest+Buffers&zoom=15&lat=36.9
1340894890776&lng=-76.27934217453003&base=Street+Map+%28OSM%2FCarto%29
Report Generated On: 08/06/2019

The Center for Conservation Biology (CCB) provides certain data online as a free service to the public and the regulatory sector. CCB encourages the use of its data sets in wildlife
conservation and management applications. These data are protected by intellectual property laws. All users are reminded to view the Data Use Agreement to ensure compliance with
our data use policies. For additional data access questions, view our Data Distribution Policy, or contact our Data Manager, Marie Pitts, at mlpitts@wm.edu or 757-221-7503.

Report generated by The Center for Conservation Biology Mapping Portal.
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Project Background
Atlantic Sturgeon (Acipenser oxyrinchus oxyrinchus) (ATS) were once abundant along the
Atlantic Slope of North America and were culturally important to Native Americans and early
European colonists. Throughout the 19th Century, Atlantic Sturgeon were fished unsustainably
for roe (caviar) and flesh. The peak coastal harvest of Atlantic Sturgeon (>7 M pounds) occurred
in 1890 but by 1920 annual harvest was less than 100,000 pounds. Virginia imposed a
moratorium on sturgeon catches in 1974 and the Atlantic States Marine Fisheries Commission
(ASMFC) followed with a broader prohibition in 1998. At present, most Atlantic Sturgeon
(ATS) populations, including the Chesapeake Bay distinct population segment (DPS), are
federally protected as Endangered under the Endangered Species Act (ESA). The tidal James
River Basin in Virginia supports the largest number of Atlantic Sturgeon in the Chesapeake Bay
watershed, if not the entire mid-Atlantic region. In 2015, VCU biologists confirmed the
occurrence of the federally-endangered Shortnose Sturgeon (A. brevirostrum) in the lower James
River. A gravid Shortnose Sturgeon was caught by VCU biologists in the lower James River in
2018; this fish was telemetered and tracked to the Delaware River, which is most likely its natal
river.
Atlantic Sturgeon are anadromous, with adults returning to tidal freshwater reaches of natal
rivers to spawn; lower reaches of these same rivers provide critical nursery and foraging habitats
for juveniles and sub-adults. In the James, migrations between coastal marine and riverine
habitats occur within the inventory corridor for the Hampton Roads Crossing Study, as
designated by the Virginia Department of Transportation. VCU biologists recently documented
in-river activity by both Fall (September-October) and Spring (April-May) spawning cohorts of
ATS in the upper tidal James River, Virginia, including extended staging periods in the lower
river. Preliminary findings (Balazik et al., 2017) suggest that these groups are genetically
distinct. As a consequence, migrating (adult) and resident (sub-adult) Atlantic Sturgeon may be
present year-round in the Hampton Roads vicinity.
Approximately 200 James River Atlantic Sturgeon, including adults, subadults, and juveniles,
implanted by VCU biologists with internal acoustic transmitters, remain at liberty with active
tags and fish occurrence may be documented by appropriate telemetry receiver hardware
deployed in-situ. Other research groups, including the Virginia Institute of Marine Science and
the Department of the Navy have also tagged a smaller number of Atlantic Sturgeon in the region
with compatible transmitters. As a consequence, this project was able to leverage prior tagging
efforts for the species to document the presence of tagged fish within specific project locations,
as identified by VDOT. We are able, therefore, to infer the temporal and spatial distributions of
Atlantic Sturgeon in the James River based on this subsample of tagged and telemetered fish.
Project Design
The goal of this project was to use acoustic telemetry (VEMCO products) to document temporal
and spatial patterns of occurrence and movement by tagged, adult and subadult Atlantic Sturgeon
within the VDOT-delineated inventory corridor for the Hampton Roads Crossing Project (Figure

1) from June 2018 through March 2019. Seven VEMCO VR2W acoustic receivers maintained
by VCU, complemented by two compatible receivers maintained by the Navy (Figure 1) were
placed at specific locations within the project area based on several factors (water depth,
substrate, transmitter detection radius) in order to accomplish the following project objectives:
•

Create and maintain an acoustic ‘gate’ in the vicinity of the HRBT to document the
timing and duration of migration activities (ingress and egress) by ATS adults through
the project area;

•

Evaluate the possible use of the HRBT inventory corridor as foraging or staging habitat
by juvenile and sub-adult ATS, including the identification of possible critical habitat or
periods of residence within the project area;

Acoustic tag detection range varies based on water conditions, with more wind and fetch
decreasing the detection range. Based on preliminary testing conducted on-site in 2017, we
conservatively estimated detection ranges at 500 m to account for conditions (e.g. high winds)
that may degrade the effective detection radius (Figure 1). Under ideal conditions, typical
receiver detection ranges are over 1 km. Detection ranges were verified by getting the same
individual “ping” detection on multiple receivers at the same time. Multiple detections of the
same coded ping can inflate presence data by counting the same fish at different locations at the
same time. By analyzing the detection arrival time of the same ping at different locations, we
determined the receiver in closest proximity to each tag (fish) and that detection was assigned to
that specific receiver. VEMCO receivers were deployed during the period June 2018 through
March 2019 in georeferenced locations on the river substrate outside of the maintained shipping
channel and were secured to anchors with drag-lines for recovery. No lines or surface floats
marking receiver locations interfered with surface vessel traffic; receiver profiles were < 0.75 m
above the river bottom. The Navy receivers were suspended from U.S. Coast Guard navigation
buoys. The relatively large number (>200) of previously tagged and at-liberty adult and subadult ATS from the James River population were deemed sufficient to meet project objectives
without the need to tag additional fish within the project area. We attempted to tag more juvenile
ATS during the study period but high water conditions hindered juvenile sampling activities.
Receivers were recovered, maintained, and downloaded approximately every 4-5 weeks during
the project period but recovery intervals during summer months (higher rates of biofouling) were
shorter (Figure 2). Coded data documenting sturgeon occurrences within the array were
incorporated into a GIS-based analysis (ArcGIS ver. 10.5.1) to determine temporal and
geospatial patterns of sturgeon distributions and habitat associations for adult and sub-adult fish
within the project area. VCU secured necessary permits and permission to use relevant data from
receivers or tags not owned by VCU and we gratefully acknowledge the cooperation of VIMS
(Dr. Eric Hilton), the Department of the Navy (Carter Watterson), and the Virginia Department
of Game and Inland Fisheries, which maintains the James River Passive Array.
Results
Acoustic Telemetry

During the Phase II study, 24 individual subadult and 94 individual adult ATS were detected
within the project area. There were no juvenile ATS tagged by VCU during the study period;
however, approximately 300 early stage (putative young-of-the-year) juveniles were captured
100 km upstream of the study area during the Winter of 2018. There were a total of 1893 unique
tag detections, with subadults and adults accounting for 301 and 1592 detections, respectively
(Table 1, Figure 3). It should be noted that receivers 1 and 6 did have ATS detections but the
fish were closer to other receivers, and we so assigned. Receiver 9 did not have any detections
during the project period. As in the earlier Phase I study (2017-2018), the vast majority of ATS
detections (95%) were recorded by receivers 4 and 5 (Figure 3). Atlantic Sturgeon tend to
occupy relatively shallow areas while feeding but occupy the relatively deeper channel during
migration. Because the vast majority of the detections were in the channel (>15 m depth) and
not in shallow or fringing habitats (<3 m depth), we conclude that most ATS are moving quickly
through the study corridor and not lingering to feed or stage (Figures 3 & 4).
The number of tag detections can be biased by many factors. Tag burst frequency varies for each
type of tag and most ATS adult tags used in this study burst every 90 to 180 seconds. In contrast,
most juvenile ATS tags used in this study burst every 15 to 45 seconds. When the density of
tagged animals in a specific location are high, the probability of tag signal ‘collisions’ increase.
Tag collisions occur when the burst sequence of two or more individual tags overlap and the
receivers cannot, therefore, discern individual tag codes. One way to account for this potential
bias is to standardize residency by a specific timeframe. In other words, regardless of whether a
tagged animal has 1 or 15 pings on a receiver during a 1-hour timeframe, that specific fish is
considered to be at that receiver for that one hour. The 1-hour timeframe correction has worked
well in the James River to document staging (lingering) versus rapid transit areas, and was
applied in this study. In addition, with the receivers deployed for this study being so close
together, a fish could be detected on two or more receivers during the same 1-hour time period.
This means a single ATS could be counted on multiple receivers during the same 1-hour time
period and that would incorrectly inflate any measure of its occurrence in that location. To
adjust for this, a fish was assigned to the receiver that had the most detections of that fish during
the 1-hour timeframe. In the case of equal detections at two adjacent receivers during the same
1-hour period, the fish was assigned to both receivers for 0.5 hours.
Subadults
The subadult life stage describes ATS that have left their natal river at least once, but are not yet
sexually mature. These fish tend to spend Spring through Fall in various estuaries and
overwinter in the ocean. The subadults that spend the Spring-Fall period in the James River tend
to be between ages 3 and 8 and have been documented upstream of rkm 120 (VCU unpublished
data). Catch and telemetry data from previous years and other studies show that subadult ATS
tend to enter the James River in March/May and leave in October/November. During riverine
residence, subadults prefer low-flow muddy areas with a high abundance of benthic
macroinvertebrates. These habitats are typically in broad, wide areas upstream and not in
constrained channels like the HRBT study area.

A total of 24 unique, tagged subadults were detected in the project array during Phase II.
Telemetered subadults were documented within the project area on 30 days (11%) of the 274-day
study period. Similar to the previous year (VDOT Phase I report), there was a peak of subadult
activity during October/November (Figure 5). This peak of activity coincides with previously
documented (VCU unpublished data) seasonal egress migrations out of the James River. The
ingress migration for these fish was earlier in the year, during April and May. Similar to the
previous year, receivers 4 and 5 had considerably more detections compared to the rest of the
array (Table 1). The number of hours spent by individual subadults within the project area
ranged between 1 and 8 hours and averaged 3 hours (Figure 6). Subadult ATS may spend long
periods (several months) within very small (several kilometers) reaches of the tidal James River
throughout the year. The VDOT array data demonstraate that the typical subadult ATS will only
spend 6 hours of the entire year within the study area, suggesting that most subadult ATS move
quickly through the study area to reach preferred feeding habitats elsewhere. Data from a new
receiver array deployed recently by VCU and USACE in the lower Chesapeake Bay (Figure 7)
suggest that many subadults spend most of the winter in the lower Chesapeake Bay beyond the
HRBT.
Adults
VCU biologists have extensively studied, and are considered experts in, adult ATS migratory
patterns. ATS adults spend most of the year in the ocean and only return to rivers to spawn.
There are two, genetically distinct ATS spawning groups in the James River: a Spring cohort and
a Fall cohort. The Spring group spawns in early May, while the Fall group spawns in late
September. Spawning adults tend to migrate from the ocean to upstream staging areas (above
rkm 40 in the James) quickly and stay in staging areas until water temperatures are suitable for
spawning. Once spawning has occurred, adult ATS out-migrate quickly (up to 100+ km/d) until
the next spawning season.
During this study period, 94 unique, tagged adult ATS were detected in the project area: one fish
identified with the Spring group and 93 fish from the Fall group (Figure 8). Most of the project
days when only one fish was detected it was ID26743 that staged in the lower Chesapeake Bay
within range of project receiver 4. The small pulse of detections in the beginning of the project
coincides with the last stages of egress by Spring adults and ingress by a few Fall adults that
staged in the lower reaches of the James River. Fall spawning adults typically stage prior to
spawning in the lower James River between rkm 25 and rkm 50. 2018 was an extremely wet
year so many adults staged in the lower Chesapeake Bay and did not move upstream until water
temperatures decreased to an appropriate level in mid-August. Post-spawn adults started to leave
the river in mid-September. Some male ATS stayed in the upper river for several more weeks
and left in late October. As expected, adults moved through the study area quickly and stayed
primarily within the navigation channel. Tagged adult ATS resided within the project array
between 1 and 182 hours (mean=6 hours; Figure 9). A single fish spent 182 hours within the
array (Figure 9) while lingering within range of project receivers 4 and 5. Data from this study
are consistent with findings of previous ATS research on the James River population, including
phase I of the current VDOT study (2017-2918).

Conclusions
The data available for this report (approximately nine months of continuous receiver deployment
in 2018 and 2019) provide no evidence that the project area (HRBT Inventory Corridor) includes
important staging or feeding habitats for sub-adult or adult ATS in the James River. Analysis of
telemetry data suggests that residence (linger) times by individual adult and sub-adult Atlantic
sturgeon within the project area are short, on the order of hours, rather than days or weeks.
Generally, short linger-times should correlate with a lower risk of adverse impacts during
construction activities. However, the project area includes the only pathway (i.e., a ‘bottleneck’)
for ATS ingress or egress between the Bay and the James River. As a consequence, the area
remains critically important as a migration corridor, especially during Spring and late Fall/early
Winter months, for adult and subadult ATS from both spawning cohorts. There also remains the
unlikely potential that juvenile ATS may overwinter in the study area; additional data would be
needed to evaluate this possibility. No tagged, juvenile ATS were at-large in the James during
the study period; however, VCU is currently catching early juvenile ATS, presumably from the
2018 James River cohort (Figure 10), and we will soon be able to place acoustic transmitters in
these fish. Looking to the future, deployment of real-time acoustic receivers in the HRBT
vicinity, as well as the capture and tagging of new ATS in the project area, would provide data
useful to protection efforts for adult and subadult ATS during periods of migration ingress and
egress through the project area.

Table 1. Number of Atlantic Sturgeon detections at HRBT project receivers for the period June
1, 2018
to March 1, 2019.
Receiver ID

Receiver Owner

Latitude

Longitude

1
2
3
4
5
6
7
8
9

VCU
VCU
VCU
Navy
Navy
VCU
VCU
VCU
VCU

37.00888
37.00399
36.99902
36.99939
36.98805
36.98481
36.97937
36.97361
36.96738

-76.32449
-76.32354
-76.32065
-76.31194
-76.31108
-76.30581
-76.30263
-76.30152
-76.30264

Subadult
Detections
0
42
21
161
77
0
0
0
0

Adult
Detections
0
0
22
1051
507
0
10
2
0

Total
Detections
0
42
43
1212
584
0
10
2
0

Table 2. Overview of detections at each receiver separated by fish life-history stage. A single
adult fish spent 182 hours within range of receiver 4*, which inflated the mean value for linger
hours.

Figure 1. Map of receiver array with conservative 500-m detection radii. The 500 m range is the
detection

range during the most adverse conditions. Typically the detection range is over 1 km, which closes the
gap
between receivers 3, 4, and 5.

Figure 2. Picture showing biofoul and why the receivers needed to be downloaded so frequently. Most
of the
year there was little biofoul but during the summer (August 2017 pictured above) there was biofoul
accumulation,
which can decrease the tag detection range if not removed regularly.

Figure 3. Relative number of unique ATS detections per receiver, based on the size of the circle, within
the

project area.

Figure 4. NOAA bathymetry map showing the navigation channel where most ATS detections occurred
during
The project period.

Figure 5. Column chart showing the number of subadult ATS detected in the study area per day
throughout the
Phase II project period. The detection peak during late October/early November coincides with subadult
egress
migration from the James River to the lower Chesapeake Bay and Atlantic Ocean.

Figure 6. Column chart showing the hours each subadult ATS was detected in the study area
between June 1st, 2018 and March 1st, 2019.

Figure 7. New VEMCO telemetry array in the lower Chesapeake Bay maintained by VCU and USACE.

Figure 8. Column chart showing the number of adult ATS detected in the study area per day during the
Phase II project period (exclusive of June 2018).

Figure 9. Column chart showing the hours each adult ATS was detected in the study area between
July 1st, 2017 to May 30th, 2018 (earlier Phase I of this study).

Figure 10. Early juvenile ATS (James River presumptive Fall 2018 cohort) almost large enough to receive
a telemetry tag. This juvenile was caught in early May of 2019 in the upper tidal James River.

