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1 INTRODUCTION ANDESCRIPTION OF ACTIVITIES

A detailed description of the specific activity or class of activities that can be expected to result in
incidental taking of marine mammals.

1.1 Introduction

Pursuant to the Marine Mammal Protection Act (MMPA) Section 101(&)(%he US Department of the
Navy (Navy) submits this application to National Marine Fisheries Service (NMFS)Létter of
Authorization (L®@) for the incidental taking of marine mammal species during construction activities
associated with the proposerepair and replacement of the Q8 BulkheatlNaval Station (NAVSTA)
Norfolk in NorfolkVirginia, (Figure 11) betweenJanuaryl, 205, and December3l, 2(29. TheCode of
Federal RegulationBitle 5Q Section216.104 sets out 14 specific items that must be includedquests

for take pursuant to Section 101(a)(B)(of the MMPA; those 14 items are represented by the 14 chapters
of this application.

NAVSTA Norfolk, a Command of the Navy, proposeepgair and replace the Q8 Bulkheabhe Q8
Bulkheadis located on the north end of the main waterfront from Pier 11 to the northern jetty just past
Pier 14 (Figure-2). Work will occur in three phases over a period of approximately three years.

TheQ8Bulkheadwas originally constructed in 1957 and consists of an approximately -20888ft)-long
anchored concrete sheet pile wall, beginning about #iG®uth of Pier 12 and terminating®24ft north

of Pier 14. The bulkhead supports parking, storage areas, pier access, and moorings of tugsabdrge
yard craft. The existing bulkhead is comprised oirh tongue and grove concrete sheet pile sections
with an 18inch concrete pile fender system.

Pile driving activities are expected to occur over a pericthiae years however, potential funding and
scheduling delays are possipbnd the Navy is requesting coverage for the full 4pear period from
Januaryl, 205, through December3l, 2(29. A detailed description of the project is provided in Section
1.2. Dates and duration of water activities expected to result in incidental taking of marine mammals
are described in Section 2.

The region of influence (ROI) is the full extent of potential underwater noise impacts for the project.
Within the ROI, individual harassment and shutdown zones occur for the various pile types and installation
methods. It is within these zones that takeEmarine mammals, as defined under the MMPA, can be
anticipated as described in Section 6.7.

January2024 11 Introduction and Description ofActivities
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1.2  ProjectDescription

Theproject scope associated with this LOA application inclubegepair andreplacement ofthe Q8
Bulkhead at NAVSTA Norfolk in Norfolk, Virginia (Figie The repairs/replacement of the bulkhead

are needed because the existing bulkhead has failed in multiple locations, creating sinkholes and unsafe
conditions. The repairs/replacement are needed to ensure full functionality of the bulkheads and prevent

futhe @ @&}+]}v 8} 38Z ]Jved oo 3]}v A § E(E}VvEX t]8Z}us 8Z E % |E-U

compromised. The existingtongue and groove sheet pildsave numerous holes between the sheets
(approximately 47)which have allowed for migration of retained fill into the waterwand has
contributed to the formation of sinkholeand subsurface voidsn the landward side of the bulkhead.
Vehicles and pedestrians are currentistricted from the bulkhead to approximately Z0landward.
Furthermore, overdredging of sukaqueous river bottom in front of the toe of the existing sheets has
decreased bottom tip embedment of the sheets to such an extent that a significant percentage of the
design factor of safety againsatastrophic bulkhead failure has been lost, and the sheets are effectively
overloaded beyond acceptable Design Code limits.

Landward of the existing bulkhead, pavement will be removed and disposed of atsiteaffsposal area.
Excavation beneath the existing pavement would occur to expose the existing concrete relieving platform
for inspection, to facilitate removal and regg@dement of existing stormwater outfall pipes and catch basins,
and to accommodate installation of a new twack rod system. These excavated materials will be
stockpiled for reuse.

Upon completion of the replacement of stormwater outfall pipes, pile extraction and installation activities
would begin in phases. Phase | of construction will occur between Piensdl®4 and includes vibratory
extraction of 139 18nch square prestressed concrete fender piles; vibratory installation of 183rkh
steel sheet piles; and impact installation of 109iti8h square prestressed concrete fender piles. Phase
construction is currently scheduled to begin January2025, with an estimated cormpletion date of
January2026. Phase Il will occur between Piersakid 12 and includes vibratory extraction of 61-t&h
square prestressed concrete fender piles; vibratory installation of 84irkith steel sheet piles; and impact
installation of 49 18nch square prestressed concrete fender piles. Phase Il construction is currently
scheduled to begin idanuary2026, with an estimated completion date danuary2027. Finally, Phase IlI

of construction will occur north of Pier 14 and includes vibratexyraction of 178 18nch composite
fender piles; vibratory installation of 283 &iich steel sheet piles; impact installation of 105-ithéh
composite fender piles; and impact installation of 26i48h square prestressed concrete fender piles.
Phase litonstruction is currently scheduled to beginJemuary2027, with an estimated completion date

of Decenber2028. The LOA is requestddr the full fiveyear period througtibecembei3l, 2029, in order

to provide LOA coverage in the event of funding or schedule delays or construel@ad delayqe.g.,
weather, equipmenkt

For all project phases, new sheet pile wall will be installed outboard of the exidtewy pile wallwith a
tie-back system installed and the space between the existing sheet pile and new sheet pile filled and
sealed with cementitious fill. A continuous concrete cap will be installed on top of the new sheet pile wall
to provide a means of protection for the steel. Thaesting fender piles will be removed and reused where
possible, with new 181ch concrete and Héhch composite piles installed as needadd according to
Table 11.

Figurel-2 identifies the structure footprints to be demolished, constructed, and what will remain. All
sheet piles will be installed approximatdlst in front of the existing concrete sheet plie, which will remain

January2024 14 Introduction and Description ofActivities



in place. The interstitial space between the new and existing sheet pile will be filled with a cementitious
flowable fill and a continuous reinforced concrete cap will be installed along the top of the new steel sheet

pile bulkhead.
A preliminary work scheduleith details on the specific numbers of piles to be removed/extracted and
installed is provided in Tablell

January2024 1-5 Introduction and Description ofActivities



Table 1. Preliminary Estimated kWater Construction Schedule

Number of Impact Vibratory Pile Maximum Total
. Pile . . number of | Average | Number of
- Method of Pile . A Sheets - Driving/Extracting .
Facility . . Pile Type Pile Size . Driving . . piles Water Days of In
Driving/Extraction (pairs)/ . (Minutes to drive a| .
Piles (Strike/ Sl 6 installed Depth Water
Pile)* glep each day Construction
ASTM A572 . .
. ' | 56-inch 183 pil .
Vibratory Install Grade 50 Steel _|nc 83 piles NA 24 minutes 6 35ft 3ldays
. Wide (bulkhead)
Sheet Pile
Phase | Prestressed . .
. . 1 h 1 I .
Construction, | Vibratory Extract | Concrete 38:';(;6 (fii der)pl es NA 14 minutes 6 35ft 24 days
Piers 1214 Fender Piles d
Prestressed
18-inch 1 il
Impactinstall Concrete &inc 09~ piles 307 NA 6 35ft 19days
. square (fender)
Fender Piles
ASTM A572
. ’ inch 1 pil .
Vibratory Install Grade 50 Steel 5§|nc 81 piles NA 28 minutes 6 241t 15days
. Wide (bulkhead)
Sheet Pile
Phase I Prestressed
. . 18-inch 1 il .
Construction, | Vibratory Extract | Concrete sglljgcr:e 2‘en der)pl es NA 26 minutes 6 241t 11 days
Piers 1112 Fender Piles d
Prestressed . .
Impactinstall Concrete 18inch 49 piles 499 NA 6 241t 1lldays
. square (fender)
Fender Piles
January2024 1-6 Introduction and Description ofActivities




Number of Impact Vibratory Pile Maximum Total
. Pile - . number of | Average | Number of
- Method of Pile . . Sheets - Driving/Extracting .
Facility . . Pile Type Pile Size . Driving . . piles Water Days of In
Driving/Extraction (pairs)/ . (Minutes to drive a| .
Piles (Strike/ single pile? installed Depth Water
Pile)t each day Construction
ASTM A572 . .
. ' | 56-inch 283 pil .
Vibratory Install Grade 50 Steel _|nc 83 piles NA 38minutes 6 191t 48days
. Wide (bulkhead)
Sheet Pile
Composite . .
. 1 h 17 I .
Vibratory Extract | (HDPE or FRF _6-|nc 8 pies NA 20minutes 6 191t 30 days
Phase llI , diameter | (fender)
. Fender Piles
Construction,
North of Pier Composite
16-inch 1 il
14 Impactinstall (HDPE or FRP) -&1N° 05 piles 540 NA 6 19ft 18 day?
. diameter | (fender)
Fender Piles
Prestressed
18-inch 2 il
Impactinstall Concrete &inc 6 pries 540 NA 6 191t 5 days
. square (fender)
Fender Piles

Key:FRP fiber reinforcedpolymer (fiberglass)ft = feet; HDPE Hhigh-densitypolyethylene (plastic)NA = not applicable

Notes:

1. Pile installation hours and number of strikes per pile are based on previous experience. The actudimhestigkes depend on the actual method of installation. Method of
installation and hammer size will be the responsibility of the installation contractor.

2.Pile extraction hours are based on previous experience. The actual extraction time and the actual method of pile exgpetide dn the contractor and condition of piles.
3. Denotes activities that may occur concurrently.
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1.3 In-Water Construction Activities

Il Pile Removal

Piles are anticipated to be removed with a vibratory hammer; however, direct pull or clamshell removal
may be used depending on sitenditions. All three pile removal methods are described below.

All materials and waste would be disposed of in accordance with applicable federal and state
requirements.

1.3.1.1 Vibratory Extraction

Vibratory extraction using a bargaounted crane with a vibratory driver is a common method for
removing all pile types. The vibratory driver is a lamgrhanical device (& 16 tons) suspended from a
crane by a cable and positioned on top of a pile. The pile is then loosened from the sediments by activating
the driver and slowly lifting up on the driver with the aid of the crane. Once the pile is released from the
sediments, he crane continues to raise the driver and pull the pile from the sediment. The driver is
typically shut off once the pile is loosened from the sediments. The pile is then pulled from the water and
placed on a barge. Vibratory exation usually takes between less than 1 minute (for timber piles) to 30
minutes per pile depending on the pile size, type, and substrate conditions.

1.3.1.2 Clamshell

In some cases, removal with a vibratory driver is not possible because the pile may break apart from the
force of the clamp and the vibration. If piles break or are damaged, a clamshell apparatus may be lowered
from the crane in order to remove pile stulfsclamshell is a hinged steel apparatus that operates similar

to a set of steel jaws. The bucket is lowered from a crane and the jaws grasp the pile stub as the crane
pulls upward. The use and size of the clamshell bucket would be minimized to redupetémial for
generating turbidity from disturbing and resuspending bottom sediment during pile removal.

1.3.1.3 Direct Pull

Based on site conditions, piles may be removed by wrapping the piles with a cable or chain and pulling
them directly from the sediment with a crane. In some cases, depending on access and location, piles may
be cut at or below the mudine.

Il Pile Installation

Pile installation/removal would occur using labhdsed or bargenounted cranes, as appropriate.
Concreteand compositepiles will be installed using an impact hammer. Steel pildie installed using
a vibratory hammer. Hammers can be steam, air, or diesel drop, sictjieg, doubleacting, differential
acting, or hydraulic type.

Impact hammers are the most common pile driving method used to install piles of various sizes (Caltrans
2015). Impact hammers typically produce greater source levels of noise than vibratory hammers and are
an impulsive noise source. Impact pile drivers are pigyge drivers that use various means to lift a piston
(ignition, hydraulics, or steam) to a desd height and drop the piston (via gravity) against the head of the
pile in order to drive it into the substrate. The size and type of impact drivenl depends on the energy
needed to drive a certain type of pile in various substrates to the necessary depth. The magnitude and
characteristics of underwater noise generated by a pile strike depends on the energy of the strike and the
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pile size and composition. A model of impact hammer that may be used for the project is the AR& D36
impact hammer.

Impact hammers would utilize soft start techniques to minimize noise impacts in the water column. The
Navy does not yet know what tyme size of hammers would be used to complete the work. The Navy has
modeled for all of those potential scenarios. Levepérifhanent threshold shiftPT$onset) and Level B
(behavioral) takes have been calculated based on the largest harassment zones for Level A (impact) and
Level B (vibratory); therefore, takes are likely overestimated in this application. For purposi@s of
analysis, underwater noise was modeled without accounting for potential noise minimization measures.

Vibratory hammers are routinely used to install piles when permitted by the sediment type. Vibratory
hammers typically produce lower source levels of noise than impact hammers, and they can be considered

as an alternative to impact hammers in order to redwnderwater sound during construction activities

(ICF Jones and Strokes and lllingworth and Rodkin2012). They are considered a nitnpulsive noise

source as the hammer continuously drives the pile into the substrate. A vibratory hammer opdrates

using counterweights that spin to create a vibration. The vibration of the hammer causes the pile to

Al E S8 & Z]PZ «% X dzZ A] & S]vP %]o 3Z v e » 3Z <}]o pv Ev
pile to move easily into or out of the sedimem® model of vibratory hammer likely to be used for the

project is the MKT vibratory hammer.

HEl Construction Access and Project Staging

Barges would be used as platforms for conductingvatter work activities and to haul materials and
equipment to and from work sites. Barges would be moored with spuds or anchors. Potential laydown
and staging areas identified on land inclua8&0+t strip of land that lies parallel to the bulkheads and will
extend from the exterior face of the existing bulkhead to a point 50 ftinland from the face of the bulkhead.
Proper erosion and sediment controls, such as straw wattles and silt,feficee requiredo encapsulate

any stockpiles of debris, soil, or aggregates.

Il Concurrent Activities

In order to maintain the project schedule and complete the work as efficiently as possible, it is likely that
multiple pieces of equipment would operate at the same time within the bulkhead areas. A maximum of
four pieces of equipmenfduringPhase Ilj could potentially operate in the project area at a single time.
Table X2 provides a summary of possible equipment combinations that could be sisegltaneously

over the course of the LOA period. An analysis of concurrent activities with respect to noise generation
from multiple sources is provided in Sectio8.2 Thereare anticipated to be scenarios when an impact
hammer andone or two vibratory hammess couldwork simultaneously When two norimpulsive
continuous noise sources, such as vibratory hammers or underwater saws, have overlapping sound fields,
there is potential for higher sound levels than for roverlapping sourced heLevel B harasnent zones

for simultaneous use of an impact hammer and a vibratory hammer are calculated using the largest zone
for either the impact pile driving or the vibratory pile drividased on this guidance from NMFS, revised
proxy source levels have been developed for the concurrent actiatesacoustic analysis has been
completed éee Sectior6.8.2).
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Table 12 Summary oMultiple Equipment Scenarios

Project Phase Equipment Types Quantity
Phasd Vibratory hammerremove(1); Vibratory hammer, install (1); Impact install (1) 3
Phasdl Vibratory hammer, remove (1); Vibratory hammer, install (1); Impact install ( 3
Phasdll Vibratory hammer, remove (1); Vibratory hammer, install (1); Impact install ( 4
1-10 Introduction and Description ofActivities
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2 DATES, DURATION, AND LOCATIONCDK/ITIES

The dates and duration of such activity and the specific geographical region where it will occur.

2.1 Dates andDuration of Activities

Remir and repjacement othe Q8 Bulkhea#ould be conducted frordanuaryl, 2025, through December

31, 2028. Permit issuance to the end @fecembe2029 is requested to provide buffer for project delays,
which are common due to unforeseen circumstances such as weather, pers@miekquipment
availability/malfunction.The Navy will coordinate with the NMFS to ensure that impacts to managed and
protected species and their habitat are minimizetable 21 provides the estimated construction
schedule and production rates for proposed construction activities.

No inwater work would begin at the project site until the Navy has received all required permits and
approvals.

Table 21. In-Water Construction Activities

Daily
Amount and Production Total
Location Activity Schedule Type and Siz Method Rate Pro[():i:célon
(Piles/day) Y
Demolition of | 139 fender piles 18inch pre )
Existin ] 2027 stressed Vibratory 6 24 davs
FendergPiIes January 2026 concrete Hammer y
anuary square
Phase | . |Installation of 183 sheepiles 56-inchsteel |Vibratory
Construction, Sheet Piles January 2025 sheet Hammer 6 31ldays
Piers 1214 January 2026
. 109 fender piles 18inch pre
Installation of stressed Impact
: January 2025 6 19 days
Fender Piles concrete Hammer
January 2026
square
Demolition of | 61 fender piles 18inch pre .
- stressed Vibratory
Existing January 202a concrete Hammer 6 11 days
Fender Piles | January 2027
square
Phase | . |Installation of 81lsheetpiles 56-inch steel | Vibratory
Construction, Sheet Piles January 2026 sheet Hammer 6 15 days
Piers 11112 January 2027
: 49 fender piles 18inch pre
Installation of stressed Impact
: January 2026 6 11 days
Fender Piles concrete Hammer
January 2027
square
S Demolition of | 178 fender piles | 16-inch Vibrator
c aselll Existing January 2027 composite Hamme)r/ 6 30 days
onstruction, conder piles December 2028 |round
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Daily
Location Activity AIIELIBEL: Type and Siz Method PTG Pr(;rdoljilion
Schedule yp Rate Davs
(Piles/day) Y
North of Pier i
14 Installation of 283 sheetopzlles 56-inch steel | Vibratory 6 84
Sheet Piles January 2021 sheet Hammer 48 days
December 2028
. 105 fender piles |16-inch
Installation of . Impact
Fender Piles January 2027 composite Hammer 6 18 days
December 2028 |round
, 26 fender piles 18inch pre
Installation of stressed Impact
Fender Piles January 2021 concrete Hammer 6 5 days
December 2028
square
Total piles extracted 378 /836
installed
Total days pil@xtraction anddriving 212days

2.2  Project LocatiorDescription
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complex and is the primary homeport of the U.S. Atlantic Fleet. NAVSTA Norfolk supports the operational
readiness of the U.S. Atlantic Fleet, providiagilities and services to enable mission accomplishment.
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of Norfolk, Virginia, near the mouth of the Chesapeake Bay (Figlije Tthe station is bordered by the
Chesapeake Bay and Willoughby Bay to the ndinin Elizabeth River to the west, and the City of Norfolk

to the east and south. NAVSTA Norfolk includes Chambers Field (formerly known as Naval Air Station
Norfolk), Fleet Industrial Supply Center, Naval Facilities Engineering CommaAtdiit, Fleet faining

Center, and numerous other tenants. The station is home to 59 ships (including five aircraft carriers), 187
aircraft, 18 aircraft squadrons, and 326 tenant commands. Waterfront structures include 13 large piers,
numerous small piers, and bulkheads.

Hll Bathymetric Setting

NAVSTA Norfolk is located within the James River at Hampton Roads Harbor Polyhaline (JMSPH) drainage
basin in the Chesapeake Bay.

The bathymetry of the Proposed Action area reflects the effects of natural sedimentation and erosion
processes combined with modifications from dredging to maintain permitted depths in support of
navigational safety, both within the Hampton Roads harbod anthe adjacent portions of the lower
James River and Chesapeake Bay. The tidal range in the area is approximatilyT2dgs are diurnal

with two high tides and two low tides per day (USACE and Port of Virginia, 2017).

Twentyfive significant navigation projects have been constructed within the Norfolk Harbor, ranging in
depth from 6 to 50t when measured at mean low water (MLW). The major déegit channels serving
Norfolk Harbor are authorized to a depth of E%elow MLW. The Norfolk Harbor Reach portion of the
Federal Navigation Channel offshore from NAVSTA Norfolk has a permitted dredge déiift ofiean

January2024 2-2 Dates, Duration, and Location of Activities



lower low water, but it is maintained at a depth &0 ft mean lower low water. The Navy deepened the
Z vv o (E}u SZ & v Cl/eov Z Z} 8$Z E}E(}ol , E }E vV Z VV O
v v (E}u >u ES3[+ v 38} 8Z E}E(}ol E A dtomp¥s §av§Eopdrational% $Z }( o
needs. Both of these reaches are maintained witt & overdredge (USACE and Port of Virginia, 2017).
Other deepdraft channels, anchorages, and turning basins in Norfolk Harbor are maintained at depths
varying from 24 to 50t below MLW.

The annual shoaling rate for NAVSTA Norfolk was estimated@® ft per year (Hoffman, 1980). On
average, maintenance dredging of the Navigation Channel occurs every two years (USACE and Port of
Virginia, 2018).

HEl Shorelines

The shorelines in the NAVSTA Norfolk area are highly modified with bulkheads to support the
infrastructure of the Naval station.

HEEl \Vater Quality

Water quality within the project area reflects the water quality of the Chesapeake Bay mainstem and
tributaries, including the Elizabeth River, James River, Lafayette River, Lynnhaven River, and Norfolk
Harbor proper, many of which are considered impaweaterways. Water quality at NAVSTA Norfolk also
reflects permitted discharges (e.g., stormwater) and periodic maintenance dredging operations.

In general, water salinities in the Hampton Roads Harbor typically range from 20 to 30 parts per thousand

and dissolved oxygen concentrations meet the criteria for open water designated use (5.0 milligrams per

0]S &+ ~h~" v W}IES }( s]EP]v] U 1iibéeX W E SZ sS]EP]VIP2 % ESu v
Integrated Reportwaters immediately adjacent to NAVSTA Norfolk are not impaired with respect to
dissolved oxygerchlorophyll a, submerged aquatic vegetation, and benthic comm@vbEQ, 2022

However, the IMSPH watershed presently (2018) is not supporting aquatic life, fish consumption, or open
water beneficial uses. The Chesapeake Bay and Tidal Tributaries, including portions of the James River, do
not support fish consumption because of ahfimdvisory for elevated polychlorinated biphenyl
concentrations in anadromous striped bass. The Chesapeake Bay segment of JMSPH is impaired for
aguatic life due to estuarine bioassessments (defined as an inadequate benthic community based on the
ChesapeakBay Benthic Index of Biological Integfiyanso and Dauer, 2002]nsufficient information is
available to assess impairments related to wildlife use or shellfish.

HEl Sediments

Sediment characterizations at NAVSTA Norfolk have been conducted in support of periodic maintenance
dredging operations that are required toaintain permitted depths and ensure navigational safety, as
well as in support of natural resources surveys. NAVSTA Norfolk sediments are dominated &y site
particles (Tetra Tech, Inc., 2016). No elevated concentratibas greater than 500 milligrams per
kilogram(or parts per milliof, of total petroleum hydrocarbons occurred in samples taken at multiple
locations at Pierdl, 12, or14 (CH2M, 2018).
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HEl AmbientSound

2.2.5.1 Underwater Sound

Underwater ambient sound in the vicinity of NAVSNéfolk is compsed of sounds produced by a
number of natural and anthropogenic sources and varies both geographically and temporally. Natural
sound sources include wind, waves, precipitation, and biological sources such as shrimp, fish, and
cetaceans. These sources produce sound in a wide variety of frequency ranges (Urick, 1983; Richardson
et al., 1995) and can vary over both lomge scalegdays to years) and shotime scalegseconds to

hours). Inshallow waters, precipitation may contribute up to 8&cibels (dB) to the existing sound level,
andincreases in wind speed of 5 to 10 knots can causeB mcrease in ambient ocean sound between
20hertz(Hz)and 100 kilohertzkHz)(Urick, 1983).

Humangenerated sound is a significant contributor to the ambient acoustic environment. Normal port
activities include vessel traffic from large ships, support vessels and security boats, and loading and
maintenance operations, which all generate underwater sound (Urick, 1983). NAVSTA Norfolk is located
in close proximity to shipping channedad several Port of Virginia facilitiea/hich altogether haven

annual averagef 1,459 vessel calldMFS, 2020 Other sources of humageneratedunderwater sound

not specific to naval installations include sounds from echo sounders on commemdiakcreational
vessels, industrial ship noise, and noise from recreational boat engines. Ship andsahalbise comes

from propellers and other oiboard rotating equipment.

The underwater acoustic environment will vary depending on the amount of anthropogenic activity,
weather conditions, and tidal currents. At higise installations such as NAVSTA Norfolk, anthropogenic
noise may dominate the ambient soundscape. In areas with less anthropogenic activity, ambienissound
likely to be dominated by sound from natural sources.

Underwater ambient sound was recorded at 10 metéms) from pile driving locations prior to and
following pile driving events at NAVSTA Norfolk Pier 4 (lllingworth and Rodkin, 2017) in October 2014.
Anthropogenic noise resulted primarily from transient vessel traffic and local-sitelcompressors and
generators. During two days of recordimme-second underwater sound levels averaged 122 and 123 dB
root mean squareKMS (range 1180 132 dB).

2.2.5.2 Airborne Sound

Airborne sound is produced by common industrial equipment, including trucks, cranes, compressors,
generators, pumps, and other equipment that might typically be employed along industrial waterfronts.
Sound levels are highly variable based on the typesopedational states of equipment at the recording
location, and sound levels may vary within a single installation such as NAVSTA Norfolk, with some
piers/wharves very loud and others relatively quiet.

Airborne ambient sound was recorded @bfrom pile driving locations but outside of pile driving events

at NAVSTA Norfolk Pier 4 (lllingworth and Rodkin, 2017) in October 2014. RMS maximum sound level
ranged from 72 to 100-AveighteddecibelgdBA) andone-minute equivalent continuous sound level over

a period of time ranged from 66 to 88 dBA on one day of monitoMaximum sound level ranged from

76 to 85 dBAand the equivalent continuous sound level ranged from 66 to 81 dBA on andéyeof
monitoring.
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3 MARNE MAMMAL SPECIES AND NUMBERS

The species and numbers of marine mammals likely to be found within the activity area.

3.1 Marine Mammal Species Likely to be Foukidthin the Action Area

Five marine mammal species are included in Auiglicationfor an LOAbecause surveys, monitoring, and

stranding reports have detected them within the project area (Tabl§.Reports that were evaluated

for this application are listed in Tablel3and include nearshore &ea surveys conducted on behalf of
theNavyintheu}pusSzZ }( SZ2 Z « % | C v 8Z E ACJ[* s]EP]V] % ¢ SE Jv]v
of Virginia Beach, marine mammal stranding reports, and pinniped tracking and haul out manitorin

the vicinity of the Chesapeake Bay Bridge Tunnel (CBBT). Sightings of marine mammals in shipboard
surveys and haul out monitoring are the most useful evidence of the occurrence of a species in the area,

but where sightings are scarce, the summaries below also usifiaeding reports as an indicator of the

frequency of occurrence of a species.

The following sections summarize available data on the occurrence of the potentially affected species in
these survey and monitoring areas and describe qualitatively the likelihood of encountering any of these
species in the vicinity of the proposed adi®$. Additional information on population abundance and
trends for each marine mammal stock as a whole is also presented below. Section 4 (Affected Species
Status and Distribution) contains information on the distribution and status of each potentitdiyted
species.

3.2 Estimates of Abundanc®Vithin the Action Area

Estimating potential marine mammal abundance over time and space is challenging because the animals
are highly mobile and often difficult to detect. Marine mammal species are not distributed evenly, but
occur in groups in areas that are biased towards tgeamportance, such as areas of high prey
abundance, haul out sites, or areas with lower predation risk. Many species are not resident in the area
yearround but are occasionally or seasonally present. When they are detected, it may not be clear
whether they are seasonally resident, migrating through the area in a predictable manner, or outliers that
are not conforming to some pattern. Patterns in the occurrences of many marine mammal species are still
being worked out, making it difficult in a relativdignited area like the project area to understand how
abundant the species may be.

Methods used to estimate marine mammal stock abundance and population trends are described in NMFS
stock assessment reports and may utilize data frorsest surveys and monitoring of identifiable
individuals, among other methods. Stock assessment repadeumnt for many sources of uncertainty in
abundance estimates. For example, surveys generally cannot cover the entire area in which the species
may occur at a given time. An additional complication is the overlap of various stocks, such as common
bottlenose dolphins, in a survey area.

Table3-1 lists the species that may occur within the vicinityNoAVSTA Norfollpopulation abundance,
and estimated densitiesas well asrelative frequency andgeason of occurrence within theroposed
project area.
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Table 31. Marine Mammals Potentially Present Within the Lower Chesapeake Bay

Density in the
Species and Stoék Stock Abundance BB SREEeN(E) of Proj.e.Ct AlTEe)
Occurrencé Occurrence (individuals/
sq km)
Winter to
Humpback whale spring(October
(Megaptera novaeanglige 896" Likely tMarch)with |\, 5
. peak inwinter
Gulf of Maine stock (Decembert
January)
Bottlenose dolphin
(Tursiopgruncatug NM stock SummerEall:
X stock:
x Western North Atlantic Northern g a9 Y_etﬁrrourll(d - | 351
Migratory Coastal stock ’ with peaks In i ina:
g Y _ X SM stock: 3,751 Likely summer and er;er/Sprmg.
x Western North Atlantic Southerr fall (June t 0.7
Migratory Coastal stock xNC ES stock: Novembe} All Seasons:
_ 823 136
x Northern North Carolina 3
Estuarine System Stock
Harbor porpoise Wi
(Phocoena phocoena 95,543 Likely Splrr;rtg to N/ A2
Gulf of Maine/Bay of Fundy stock
Harbor seal Winter to
Ph ituli . spring 5
(Phoca vituling 75,834 Likely N/ A
. (Novembert
Western North Atlantic stock April)
Gray seal Winter to
(Halichoerus grypys 27,131 Likely SpMing N/ A2
. (Novembert
Western North Atlantic stock April)

Key:ES =Estuarine SystenN/A = not available; NCNorth CarolinaNM =Northern Migratory; SM = Southern Migratory; sq

km = square kilometer
Notes:

1.NMFS 202 Bottlenose Dolphin W.N. Atlantic Northern Migratory CogdtiFS 202 Bottlenose Dolphin W.N. Atlantic

SouthernMigratory CoastalNMFS 202 Bottlenose Dolphin Northern North Carolina Estuarine SystémFS 202Harbor

Porpoise Gulf of MainBay of FundyNMFS 202Harbor Seal Western North AtlantiiMFS 202Gray Seal Western North

Atlantic.

2. No density estimates found for Chesapeake Bay. Species assumed to be absent in lower ChesapethiceN\2ay iMarine

Species Density Databa@¢avy, 2017)
3.Englehaupt et al., 2t
4 HDRInc.and Mott MacDonald 2019

5. Average density for all seasons as used in past applications at this installation (Pierliidyeamal Reconstruction).
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HEE Humpback Whale

dZ E AC[* v E<Z}E +pEA CwhdlpsKAsdHenal al%2018016 2017, 2018 2019

2021, 2022 has identified high levels of occurrence in waters in and around the mouth of the Chesapeake
Bay and the Virginia coast. The number of humpback whales identified in this study reflects the level of
effort and study objectives in each field season, amotiger variables, but the number of unique
humpback whales identified each seas8a furing the 2014€015field season, 8during the 20152016

field season, 59 during the 20®17 field eason 28 during the 2012018field season, 37 during the
20182019 field season28 for the 20192020 field seasonand 32 for the 2022021 field seasdn
indicates the importance of the study area to this spedi@supled withidentifications made in the Outer
Continental Shelf Cetacean Study, 208 unique humpback whales have been seen in the area over the life
of the study (Aschettino et al2022).Several satellitdagged humpback whales were detected west of

the CBBT, includirfiye individuals with locations near NAVSTA Norfolk and Joint Expeditionary Base Little
Creek (JEBLC) (Aschettino et al., 2@021). Group size wagypicallyone to two individials, most of

which were juvenilesind 11percentof sightings were group@schettino, 2020)

The 2019 NMFS stock assessment for the Gulf of Maine stock of humpback whales reported a count of
1,396 individuals as the minimum number alive in 2(Héyes et al.2019. An unusual mortality event

(UMBE was declared followinglevated humpback whale mortalities along the Atlantic Coast from Maine

to Florida beginning idanuary 2016 (NOAA Fisheri2823). About half of the whales examined showed
evidence of vessaitrike or entanglement. As danuary2023, a total of BO humpback whale mortalities

hawe been reported,including & in Virginiasince 2016 Comparatively, 37 humpback whalbéswve
stranded in Virginia from 1988 to 2016 (Costidis et2il17).Twentyseven of the 37 strandings occurred

on oceanfacing beaches; however, some have occurred within the lower Chesapeakd@df these
animals showed signs of ship strikes or entanglemidntmpback whale strandings increased, particularly
along the Virginia and North Carolina coasts, and most stranded animals were sexually imimature
addition, the small size of many of these whales strongly suggested that they had only recently separated
from their mothers (NMFS, 2020%trandings involvegbrimarily juvenile whales and occurred in all
seasons but were most common in the spring.

Current datasuggest that the Gulf of Maine humpback whale stock is steadlifeasing in numbers
(NMFS, @20). This is consistent with an estimated average growth trend op8téent (standard error =
0.005) in the North Atlantic population overall for the period 1979 to 18%8vick et al., 2003).

Hll Bottlenose Dolphin

Bottlenose dolphins are the most abundant marine mammal species encountered in surveys and
stranding reports on the coast off Virginia Beach, Virginia, and in the Chesapeake Bay near NAVSTA
Norfolk, and JEBLEDrt Story (Barco & Swingle, 20Ehgelhaupt et al., 2012015 2016). They occur in
greatest numbers in this area annually from May through Octobensities in the nearshore zone were
calculated as 3.88 individugker square kilometer (sq km) in fall, 0.63 individua¢s sq km in winter, 10
individualsper sq km in spring, and 3.55 individugder sq km in summer (Engelhaupt et &016).
Bottlenose dolphins are also the most commonly stranded marine mammal in the state, with strandings
mostly occurring from April through October, which corresponds to their abundance in shipboard surveys
(Swingle et al., 2015Between 2014 and 2018, 692 common bottlenose dolphins that were ascribed to
the Northern Migratory Coastal Stock stranded along the Atlantic coast between North Carolina and New
York(Hayes et al2021) Barco and Swingle (2014) reported 1,593 strandings from 1988 to 20LR]iimg
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a UME that peaked in Virginia in 2013. Strandings in subsequent years ranged from 67 to 101 animals
(Swingle et al., 201£015,2016 2017).

The 2020 NMFS stock assessment for three bottlenose dolphin stocks that may be in the project area
reported an estimated abundance of 6,639¢fficient of variationC\] = 0.41) for the Northern Migratory
Coastal stock3,751(CV = 0.60) for the Southern Migratory Coaé&\Q stock,and 823 (CV = 0.06) for

the Northern North Carolina Estuarine System st@diayes et al.2021). An analysis of trends in
abundance for common bottlenose dolphins coaste from New Jersey to Florida indicated a
statistically significant decline in population size between 2011 and 2016 (Garrison et al., 2017), which
may be a result of the UME that occurrigdm 2013to 2015.

Il Harbor Porpoise

Reports from marine mammal surveys in the Chesapeake Bay in the vicinity of NAVSTA Norfolk and the
nearshore off Virginia Beach mention one sighting of a group of two harbor porpoises in 2015 (Engelhaupt
et al., 2016), and passive acoustic recorders deithe species in low numbers near NAVSTA Norfolk
and JEBLC during winter and spring deployments from August 2012 to September 2013 (Engelhaupt et al.,
2014).Stranding reports from 2004 to 2013 cite 89 harbor porpoise strandihgsgy the mouth of the
Chesapeake Bay and ocedacing beaches on the Virginia Beach coastline (Barco & Swingle, 2014).
Subsequent stranding reports from Virginia cite from one to five strandings annually from 2014 through
2018 (Swingle et al., 2018016 2017, 2018; Costidis et al., 2019). All of these reports indicate that harbor
porpoises are most likely to be present in the region in winter and spring months, and observations of the
species off the coasts of Maryland (Wingfield et al., 2017) and New Jevbeéty €t al., 2015kupport this

finding.

The 2021 NMFS stock assessment for the Gulf of Maine/Bay of Fundy stock reported an estimated
abundance of 95,543 (f = 0.3H4dyes et a)2022). A trend analysis has not been conducted for this stock.

Stranding reports discuss wide historic fluctuations in harbor porpoise strandings in Virginia, ranging from
40 porpoises in 1999 and 30 in 2001w each in 2011 and 2012 (Costidis et al., Gl five or fewer

from 2014 to 2018 (Swingle et al., 201216 2017, 2018; Costidis et al., 2019n 2019,six harbor
porpoises stranded iNirginia, bringing the total since 2015 to 17 (Hayes et al., 202@&se fluctuations

in stranding numbers have not been correlated to fluctuations in population or stogkdance, threats

such as potential fisheries bycatch, or other factors.

HEEl Harbor Seal

Harbor seals are the most common pinnipeds in Virginia and haul out on rocks around the portal islands
of the CBBT and on mud flats on the nearby southern tip of the Eastern Shore from December through
April. After reviewing all images from the 20916, 20162017, 20172018, and 2012019 CBBTield
seasons, 112 harbor seals were uniquely identiffeeles et al., 2016; Jones et al., 20¥enestimating

harbor seal abundance through maricapture (photographic images), values ranged from 81 to 242
individuals (Jones et al., 2023). Howeveihen including datafrom acoustic telemetry studies, a
correction factor was applied that increased the estimate424 to 252 unique individuals (Jones et al.,
2023).The Eastern Shore site had a best total estimate of 105 sightings during thQ@0&Seasonl 97
sightings during the 2022018 seasonand 160 sightings during the 262819 seasofRees et al., 2006

Harbor seals strand in low numbers on the coast of Virginia and Chesapeake Bay. From 1988 to 2013, 82
strandings were reported (Barco & Swingle, 2014), and in the following yedngeen one and four
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stranded harbor seals were reported each year (Swingle et al.,, 205 2017, 2018; Costidis et al.,
2019).

The2021 NMFS stock assessment for the Western North Atlantic stock repartegstimation 061,336
seals(CV = @8) (Hayes et a).2022). This stock is present primarily in U.S. waters. Several researchers
consider that harbor and gray seal distribution along the U.S. Atlantic coast appears to be expanding or
shifting (DiGiovanni et al., 2011; DiGiovanni et al., 2018; Johnston et &), 4bils range expansion may

be due to rapid growth of gray seal populations in Canada and the Northeastern United &ammen

et al., 2018). Count trend data for harbor and gray seals in southern New England and Long Island index
sites from 1986 to 2011 indicate that harbor and gray seals are showing an increased use of their more
southerly range and are extending ihéme spent at these haul out sites (DiGiovanni et al., 2011).

HEl CGray Seal

Haul out monitoring conducted during 202015 and 2012016 at the CBBT reportatree individual

for both survey seasons (Rees et al., 2016). Haul out monitoring conducted durin@@DA@nd 2017

2018 at the CBBT and the southern tip of the Eastern Shore of Virginia, reported only one individual at the
Eastern Shore for the 2012018 season (Jones et al., 2018).

Gray seals strand in low numbers on the coast of Virginia and the Chesapeake Bay. From 1988 to 2013, 15
strandings were reported (Barco & Swingle, 2014), and in the following years from zero to four stranded
gray seals were reported each year (Swinglel.e815 2016 2017, 2018; Costidis et al2019).

The2021 NMFS stock assessment for the Western North Atlantic stock reporte@Q2{CY¥ = @2) in U.S.
waters Hayes et al.2022). An additional portion of the stock occurs in Canadian waters. Gray seal
abundance is likely increasing in U.S. and Canadian witaye$ et a).2022).
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4  AFFECTED SPECIES STATUS AND DISTRIBUTION

A description of the status, distribution, and seasonal distribution (when applicable) of the affected
species or stocks of marine mammals likely to be affected by such activities.

4.1  Humpback Whale

HEEl Status and Management

A recent status review identifiedl5 distinct populatiorsegments globally based primarily on breeding
areas (Bettridge et al., 2015). Partially based on this status review, NMFS issued a final rule to divide the
globally listed species into 14 distinct population segments and revise the listing status difreading
population {/olume81 Federal Register [FRages6226062320, September 8, 2016). After evaluating

the danger of extinction of each distinct population segment, four distinct population eetg{Cape

Verde Islands/Northwest Africa, Western North Pacific, Central America, and Arabian Sea) are currently
listed under the Endangered Species Act (ESA) as endangered and one distinct population segment
(Mexico) is listed as threatened. The remainine distinct population segments, including the West
Indies distinct population segment that occurs within the project area, do not warrant listing under the
ESA because they are neither in danger of extinction nor likely to become so in the foresatableAll
humpback whales feeding in the North Atlantic are considered part of the West Indies distinct population
segment (Bettridge et al., 2015), including the Gulf of Maine stock. The West Indies distinct population
segment feeding range primarilgdludes the Gulf of Maine, eastern Canada, and western Greenland (80
FR 223042345, April 21, 2015) and breeding grounds include waters of the Dominican Republic and
Puerto Rico (81 FR 6226Q@320, September 8, 2016).

For management purposes in Uwgaters, NMFS identified stocks that are based on feeding areas.
Although the western North Atlantic population was once treated as a single management stock, the Gulf
of Maine stock has been identified as a discrete subpopulation based on strong fafefiympbacks
feeding in that regionHayes et a).2019. The Gulf of Maine stock is the only stock of humpbacks in the
Atlantic managed under NMFS jurisdiction. However, it should be noted that several other discrete
humpbad whale subpopulations, based on feeding grounds, are present in the western North Atlantic,
including the Gulf of St. Lawrence, Newfoundland/Labrador, and western Greetmagdq et a).2019).

The Gulf of Maine stock is designated as Strategic by NMFS.

HEl Distribution

Humpback whales are distributed worldwide in all major oceans and most seas. Most humpback whale
sightings are in nearshore and continental shelf waters; however, humpback whales frequently travel
through deep oceanic waters during migration (Calambolédial., 2001; Clapham & Mattila, 1990).
Humpback whales of the western North Atlantic are typically found in Labrador Current, North Atlantic
Gyre, and Gulf Stream open ocean areas during seasonal migrations from northern latitude feeding
grounds, occupieduring the summer, to southern latitude calving and breeding grounds occupied in the
winter (Hayes et a).2019. The Gulf of St. Lawrence, Newfoundland Grand Banks, West Greenland, and
Scotian Shelf are summer feeding grounds for humpbacks (Cetacean and Turtle Assessment Program,
1982; Kenney & Winn, 1986; Stevick et al., 2006; Whitehead, 1982). The Gulf ofid/als® one of the
principal summer feeding grounds for humpback whales in the North Atlantic. The largest numbers of
humpback whales are presefitom mid-April to midNovember. Other feeding locations in this ecosystem

are Stellwagen Bank, Jeffreys Ledge, the Great South Channel, the edges and shoals of Georges Bank,
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Cashes Ledge, and Grand Manan Banks (Cetacean and Turtle Assessment Program, 1982 \VKienney
1986; Stevick et al., 2006; Whitehead, 1982). LaBrecque et al. (2015) delineated a humpback whale
feeding area in the Gulf of Maine, Stellwagen Bank, and Great South Channel, substantiated through
vesseland aerialbased survey data, photdentification data, radieracking data, and expert judgment.
Humpback whales feed in this area from March through December. Humpback feeding habitats are
typically shallowbanks or ledges with high seafloor relief (Hamazaki, 2002; Payne et al., 1990).

On breeding grounds, females with calves occur in much shallower waters than other groups of whales,
and breeding adults use deepeanore offshore waters (Smultea, 1994; Ersts & Rosenbaum, 2003). The
habitat requirements of wintering humpbacks appear to be controlled by the conditions necessary for
calving, such as warm water and relatively shallow;telief ocean bottom in protectedreas created by
islands or reefs (Clapham, 2000; Craig & Herman, 2000; Smultea, 1994).

HEl Site-Specific Occurrence

Although humpback whales are migratory between feeding areas and calving areas, individual variability
in the timing of migrations may result in the presence of individuals in-latifude areas throughout the

year (Straley, 1990). Records of humpback leda@ff the U.S. miditlantic coast (New Jersey to North
Carolina) from January through March suggest these waters may represent a supplemental winter feeding
ground used by juvenile and mature humpback whales of U.S. and Canadian North Atlantic stocks
(LeBrecque et al., 2015).

Humpback whales are most likely to occur near the mouth of the Chesapeake Bay and coastal waters of
Virginia Beach between January and March; however, they could be found in the areayedy based

on shipboard sighting and stranding data (Barco & Sejgp14; Aschettino et al., 2018016 2017,

2018). Photedentification data support the repeated use of the mAdantic region by individual
humpback whales. Results of the vessel surveys show site fidelity in the survey area for some individuals
anda high level of occurrence within shipping channpafsimportant highuse area by both the Navy and
commercial traffic (Aschettino et al., 201216 2017, 2018). Nearshore surveys conducted in early 2015
reported 61 individual humpback whale sightings, and 135 individual humpback whale sightings in late
2015 through May 2016 (Aschettino et al., 2016). Subsequent surveys confirmed the occurrence of
humpbackwhales in the nearshore survey area: 248 individuals were detected in-2016 surveys
(Aschettincet al., 2017), 32 individuals were detected in 24¥18 surveys (Aschettino et al., 2018), and

80 individuals were detected in 2019 surveys (Aschettino et al., 28%3)f March 2022, there have been

246 unique humpback whales pheidentified (Ashettino et al., 2022)Sightings in the Hampton Roads

area in the vicinity of NAVSTA Norfolk were reported in nearshore surveys and through tracking of
satellitetagged whales in 2016, 2013nd 2019.The numbers of whales detected, most of which were
juveniles, reflect the varying level of survey effort and changes in survey objectives from year to year, and
do not indicate abundance trends over time.

4.2  Bottlenose Dolphin

Hll Status and Management

Along the U.S. East Coast and northern Gulf of Mexico, the bottlenose dolphin stock structure is well
studied. There are currently 53 management stocks identified by NMFS in the western North Atlantic and
Gulf of Mexico, including oceanic, coastal, andiaghe stocks (Hayes et a2021; Waring et al., 2015;
Waring et al., 2016).
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There are two morphologically and genetically distinct bottlenose dolphin morphotypes (distinguished by
physical differences) described as coastal and offshore forms (Duffield et al., 1983; Duffield, 1986). The
offshore form is larger in total length anéudl length and has wider nasal bones than the coastal form.
Both inhabit waters in the western North Atlantic Ocean and Gulf of Mexico (Curry &,388h Hersh

& Duffield, 1990; Mead & Potter, 1995) along the U.S. Atlantic coast. The coastal morplubtype
bottlenose dolphin is continuously distributed along the Atlantic coast south of Long Island, New York,
around the Florida peninsula, and along the Gulf of Mexico coast. This type typically occurs in waters less
than 25m deep (Waring et al., 2015). The range of the offshore bottlers®phins includes waters
beyond the continental slope (Kenney, 1990), and offshore bottlenose dolphins may move between the
Gulf of Mexico and the Atlantic (Wells et al., 1999).

Two coastal stocks are likely to be present in the project area: Western North Atlantic Northern Migratory
Coastal stock and Western North Atlan8®1Cstock both of which are designated as Strategic and
Depleted under the MMPA he Northern North Carolina Estuarine System stock may also be present, and
is designated as Strategic by NMFS.

HE Didribution

The bottlenose dolphin occurs in tropical to temperate waters of the Atlantic Ocean as well as inshore,
nearshore, and offshore waters of the Gulf of Mexico and U.S. East Coast (Hayes @lalWya&fng et

al., 2015; Waring et al., 2016). They generally do not range north or soutideiéedatitude (Jefferson

et al., 2015; Wells & Scott, 2008). They occur in most enclosed oresmhoised seas in habitats ranging

from shallow, murky, estuarine waters to deep, clear offshore waters in oceanic rediefifsrson et al.,

2015; Wells & Scott, 2008). Openean populations occur far from land; however, population density
appears to be highest in nearshore areas (Scott & Chivers, 1990). Bottlenose dolphins occur in the North
Atlantic Gyre and Gulf Stream @p ocean areas.

Hll Site-Specific Occurrence

Bottlenose dolphins are the most abundant marine mammal along the Virginia coast and within the
Chesapeake Bay, typically traveling in groupsvofto 15 individuals, but occasionally in groups of over
100 individuals (Engelhaupt et al., 202815 2016). Several coastal stocks could be present in the project
area, overlapping in their distribution in certain seasodayes et al., 221). Bottlenose dolphins of the
Western North Atlantic Northern Migratory Coastal stock winter along the coast of Nortiitzaand
migrate as far north as Long Island, New York, in the summer. drgeyarely found north of North
Carolina in the winterHayes et al., 281). The SMC stock occurs in waters of southern North Carolina
from October to December, moving south during winter months and north to North Carolina during spring
months. During July and August, the SMC stock is presumed to occupy coastal waters nayple of C
Lookout, North Carolina, to the eastern shore of Virgitdayes et al., 221). It is possible that these
animals also occur inside the Chesapeake Bay and in nearshore coasted. Wdoe North Carolina
Estuarine System stock dolphins may also occur in the Chesapeake Bay during July andHAyesist

al., 2@1).

Vessel surveys conducted along coastal and offshore transects from NAVSTA Norfolk to Virginia Beach in
most months fromAugust 2012 to August 2015 reported bottlenose dolphins throughout the survey area,
including the vicinity of NAVSTA Norfolk (Engelhaupt et al.,, 2014 2016 2022. The final results from

this project confirmed earlier findings that bottlenose dolphins are common in the study area, with
highest densities in the coastal waters in summer and fall months. Peak estimated abundanceah coas
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waters of the study area is 190 individuals present during thevarm-water seasonJuneNovember;
density = $1 individuals per sq kmEngelhaupt et al., 2032 However, bottlenose dolphins do not
completely leave this area during colder months, with approximat2idividuals still present in winter
and spring months (Engelhaupt et al. 22

4.3  Harbor Porpoise

EEl Status and Management

The Gulf of MaindBay of Fundy stock occurs off the Afitlantic states and is the only stock under NMFS
management in the region. Harbor porpoises are not listed as depleted under the MMPA, nor are they
listed under the ESA.

HEl Distribution

Harbor porpoises inhabit cool temperate-subpolar waters, often where prey aggregations are
concentrated (Watts & Gaskin, 1985). Thus, they are frequently found in shallow waters, most often near
shore, but they sometimes move into deeper offshore watétarbor porpoises are rarely found in waters
warmer than 63 degrees Fahrenheit (17 degrees Celsius) (Read, 1999) and closely follow the movements
of their primary prey, Atlantic herring (Gaskin, 1992).

In the western North Atlantic, harbgoorpoisesrange from Cumberland Sound on the east coast of Baffin
Island, southeast along the eastern coast of Labrador to Newfoundland and the Gulf of St. Lawrence, then
southwest to about 34 degreawrth on the coast of North Carolina (Waring et al., 2016).

Harbor porpoises are seen from the coastline to deep waters (greater than B p0@#/estgate et al.,
1998), although most of the population is found over the continental shelf. During winter (January to
March), intermediate densities of harbor porpoises can be found in waters off New Jersey to North
Carolina, and lower densities areufad in waters off New York to New Brunswick, Canada (Waring et al.,
2016). Harbor porpoises sighted off the midlantic states during winter include porpoises from other
wedern North Atlantic populations (Rosel et al., 1999). There does not appear to be a temporally
coordinated migration or a specific migratory route to and from the Bay of Fundy region (Waring et al.,
2016). During fall (Octobdbecember) and spring (Apdlne), harbor porpoises are widely dispersed
from New Jersey to Maine, with lower densities farther north and south (LaBrecque et al., 2015).

Hll SiteSpecific Occurrence

Based on stranding reports, passive acoustic recorders, and shipboard surveys poapmises occur in

coastal waters primarily in winter and spring months, but there is little information on their presence in
the Chesapeake Bay. They do not appear to be abundant in the NAVSTA Norfolk area in most years, but
this is confounded by wide variations $tranding occurrences over the past decade.

4.4 HarborSeal

EEl Status and Management

Harbor seals are not listed as depleted under the MMPA, nor are they listed under the ESA. The Western
North Atlantic stock occurs in the project area.
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HEE Distribution

The harbor seal is one of the most widely distributed seals, found in temperate to polar coastal waters of
the northern hemisphere (Jefferson et al., 2015). Harbor seals occur in nearshore waters and are rarely
found more than 20 kilometergkm)from shore, where they frequently occupy bays, estuaries, and inlets
(Baird, 2001). Individual seals have been observed several kilometers upstream in coastal rivers (Baird,
2001). Haul out sites vary but include intertidal and subtidal rock outcrops psasidsang beaches, and

even peat banks in salt marshes (Burns, 2008; Gilbert & Guldager, 1998; Prescott, 1982; Schneider &
Payne, 1983; Wilson, 1978). On the western Atlantic coast, their approximateouad coastal range
includes the Gulf of St. Lawrence, SaotShelf, Gulf of Maine, Bay of Fundy, and northeast U.S.
continental shelf south to the Virginia/North Carolina border.

Harbor seals are found yeaound in the coastal waters of eastern Canada and Maine; from September

to May they also occur from southern New England to New Jektmyes et al., 201 &atona et al., 1993).

A general southward movement from the Bay of Fundy to southern New England waters occurs in autumn
and early winter (Barlas, 1999; Jacobs & Terhune, 2000; Rosenfeld et al., 1988; Whitman & Payne, 1990).
A northward movement from sdhern New England to Maine and eastern Canada occurs before the
pupping sason, which takes place from mbday through June along the Maine coast (DeHart, 2002;
Kenney, 1994; Richardson et al., 1995; Whitman & Payne, 1990; Wilson, 1978). Pupping sites are on the
Maine coast, although anecdotal reports suggest that some puppiagdurring at higluse haul out sites

off Manomet, Massachusetts, and the Isles of Shoals, Maine (Hayes et al., 2017).

Harbor seal distribution along the U.S. Atlantic coast has shifted in recent years, with an increased number
of seals reported from southern New England to the sAtthntic region (DiGiovanni et al., 2011; Hayes

et al.,, 2017; Kenney, 2019; Waring et aD1@). Regular sightings of seals in Virginia have become a
common occurrence in winter and early spring (Costidis et al., 2019). Winter haul out sites for harbor seals
have been documented in the Chesapeake Bay at the GBBMhe Virginia Eastern Shorendchnear
Oregon Inlet, North Carolina (Waring et al., 2016; Rees et al., 2016; Jones et al., 2018).

Hll SiteSpecific Occurrence

Harbor seals regularly haul out on rocks around the portal islands of the CBBT and on mud flats on the
nearby southern tip of the Eastern Shore frivovemberthrough April (Rees et al., 2016; Jones et al.,
2018 Jones & Ree2020, 221, 202). One hundredifty-five unique harbor seals have been uniquely
identified since the surveys began in 2015 (Jones et al., 2QZ2hese unique individual88 (57percen)

were recorded only once, whereas @Bperceni were recorded more than onc8eals captured in 2018
2020, and 2022n the Eastern Shore and tagged with sateflitecked tags that lasted from 2 to 5 months
spent at leas?50 cumulativedays in Virginia waterf®r those tagged in 2018 and 2020 aad average

of approximately 37 days feeals tagged in 2@before departing the are@Jones et al., 2023All tagged

seals returned regularly to the capture site while in Virginia waters, but individuals utilized offshore and
Chesapeake Bay waters to different extents (Ampela et al.,, 2204, 2023. The area that was utilized
most heavily was near the Eastern Shore capture site, but some seals ranged into the Chesapeake Bay.

45 GraySeal

Bl Status and Management

The Western North Atlantic stock of gray seal occurs in the project area. Gray seals are not listed as
depleted under the MMPA, nor are they listed under the ESA.
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HEE Distribution

The western North Atlantic stock is centered in the Canadian Maritimes, including the Gulf of St. Lawrence
and the Atlantic coasts of Nova Scotia, Newfoundland, and Labrador, Canada, and the northeast U.S.
continental shelf (Hayes et al., 29). However, gray seals range south into the northeastern United
States, with strandings and sightings as far south as North Carolina (Hammill et al., 1998; Waring et al.,
2004). Gray seal distribution along the U.S. Atlantic coast has shifted in recest ywih an ncreased
number of seals reported in southern New England (DiGiovanni et al., 2011; Kenney, 2019; Waring et al.,
2016). Along the coast of the United States, gray seals are known to pup at three or more colonies in
Massachusetts and Maine.

The gray seal is considered a coastal species and may forage far from shore but does not appear to leave
the continental shelf regions (Lesage & Hammill, 2001). Gray seals haul out dadtiog, exposed reefs,

or beaches of undisturbed islands (HallBompson, 2009; Lesage & Hammill, 2001). Remote uninhabited
islands tend to have the largest gray seal haul outs (Reeves et al., 1992).

Hll Site-Specific Occurrence

Gray seals are uncommon in Virginia and in the Chesapeake Bay, based on rare strandindresgorts.
sightings included a gray seal in the lower Chesapeake Bay during the winter of 2014, tor@&ighting

in the 20172018 field seasoriyo sightings in the 2012019 field seasomgne sighting in the 2012020
field season, anélve sightings in the 202R021 field seasofRees et al., 201@ones et al. 2018; Jones &
Rees, 2020, 2021, 20R&ightings of gray seals were less common than harbor,semlsvhen sighted
their presence was more likely to occur on the Eastern Shore site tha@BIBSsite (Jones et al., 2018;
Jones & Rees, 2020, 2021, 2022).
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5 TAKRAUTHORIZATION REQUESTED

The type of incidental taking authorization that is being requested (i.e., takes by harassment only,
takes by harassment, injury and/or death), and the method of incidental taking.

5.1 Take Authorization Request

Under Section 101a)(5)@Q) of the MMPA, the Navy requestfOAfor the take of marine mammals
incidental to noise generated during pile extraction, pile driving, and drilling activities described in this
application As described in detail i@hapter6, the Navy requestan LOAfor takes of marine mammals
listed inTable5-1 for the period ofJanuaryl, 2025, throughDecembei31, 2(29.

Table 51. Total Underwater Exposure Estimates by Species for Individual and Concurrent Activities

Individual Activities Concurrent Activities
LOA ConstructioiYear Species Lewell A Level B Leval A el =
(PTS Onset)| (Behavioral)| (PTS Onset) (Behavioral)
Humpback whale 0 2 0 2
Phase | Bottlenose dolphin 0 5,414 0 2,888
Januan?025 t Harbor porpoise 2 0 2 0
Januan202 Harbor seal 101 905 41 367
Gray seal 0 1 0 1
Humpback whale 0 2 0 2
Phase II Bottlenose dolphin 0 2,609 0 2,179
Januan2026 t Harbor porpoise 2 0 2 0
January2027 Harbor seal 50 453 65 588
Gray seal 0 1 0 1
Humpback whale 0 4 0 2
Phase Il Bottlenose dolphin 0 6,168 0 6,712
January?2027 t Harbor porpoise 2 2 2 0
December2028 Harbor seal 137 1,236 33 294
Gray seal 0 2 0 1

Key:LOA 4 etter of AuthorizationPTS = permanent threshold shift

Notes: Concurrent activities are planned as noted in Tablesdd 69. Because activities that may occur over multiple project
phasesconcurrent takes were calculated on the maximum possible days of concurrent Wieekefore, concurrent takes are
likely to be overestimated over the life of the LOA.

Except with respect to certain activities not pertinent here, M®PA (]Jv « Z2ZZ & <+u VvS[[ + VvC
of pursuit, torment, or annoyance which (i) has the potential to injure a marine mammal or marine
mammal stock in the wild [Level A harassment]; or (ii) has the potential to disturb a marine mammal or
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marine mammal stock in the wild by causing disruption of behavioral patterns, including but not limited
to migration, breathing, nursing, breeding, feeding, or sheltering [Level B harassment] (16 United States
Code section 1362ee alsdCode of Federal Regulatiomgle 50, Sectior216.3).

5.2  Method of Incidental Taking

This authorization request considers noise from vibratory pile extraction and installation, impact pile
installation, and predrilling as outlined in Section 1 (Introduction and Description of Activities) that has
the potential to disturb or displace magenmammals, resulting in Level A and Level B harassment as
defined above. Impact pile driving has the potential to produce a PTS in the ability of marine mammals to
hear, resulting in Level A harassment. Level A (PTS onset) harassment will be minimieedxtet
practicable given the methods of installation and measures designed to minimize the possibility of injury
to marine mammals that are presented below.

X 00 %]o @E]A]vP AJoo ]15Z E v}§ 3 S }E Z oS8 ]J(u E]v uuu
zone _For humpback whales, work will shut down anytime this species enters a Level A
disturbance zoneror all other species, the shutdown zoresindividual activitiesare shown in
Table 52 andin Table 53 for concurrent activities
X ~"§ 1 _ Aloo E }E ]J( u E]v uuuo v Ee "N JeSuE v I}v _
approach or enter the shutdown zone for that activity and species. The disturbance zone will be
the Level BRbehavioral) harassment zone and, where present, the Level A (PTS onset)
harassment zone beyond the shutdown zones shown in TaBlbindividual activities and-3
for concurrent activitiesWork will be allowed to proceed without cessation while marine
mammals are in the disturbance zones and a Level AorLetal | _ Alpuo E & X
Marine mammal behavior within the disturbance zone will be monitored and documented.
X Where the Level B (behavioral) harassment zone is too large to practically monitor due to the
sizeof the zone and limited potential for lanbdased protected species observers (PSOSs) in the
surrounding environment, the Navy proposed to monitor a portion of the Level B harassment
zone on all pile driving day€hapter 11)
x Impactpile EJA]JvP §]A]38] » AluoSpEFo]iE} ©O)YA ¢ ve]S]A *% ] « 5} u}.
from the noise source before the commencement of fitéving. Soft start requires contractors
to provide an initial set of strikes at reduced energy, followed by-a&fbnd waiting period,
then two subsequent reduced energy strike sets. A soft start will be implemented at the start of
Z CJ[* Ju% 3§ %andany®ErhA follBwing cessation of impact pile driving for a
period of 30 minutes or longer.
x Allpile driving and drilling activitiesould occur during daylight hours.

Replacement othe Q8 Bulkhead inot anticipated to affect the prey base or significantly affect other
habitat features of marine mammals that would meet the definition of take. See Chapter 11 for more
details on impact reduction and mitigation measures proposed.

Based on estimates of sound source levels and underwater acoustic transmissiffL)abe Navy has
identified the areas surrounding sound producing activities within which sound levels would result in Level
A (PTS onset) harassment and Level B (behavioral) harassefentd Chapter 6). The Navy proposes to
monitor the Level A (PTS onset) zeiretheir entirety and to monitor portions of the Level B (behavioral)
zone (Table 1dieX /( u E]v u uu o v§ Ee« 57, ftwilde Geted/aeitiev a Level A

or Level B takasauthorized in theLOA Sound producing activities will cease when a marine mammal
enters the shutdown zong)to prevent a prolonged exposure to sound that could reach the threshold for
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the onset of PTS. While the Navy believes this procedure will minimize the number of Level A (PTS onset)
acoustic exposures, it is possible that an animal could be present undetected within the Level A (PTS onset)
zone during pile driving. Therefore, theW requests authorization for potential Level A (PTS onset) takes
associated with this activity.

A standardconstructionshutdown zone of 10 m (33 ft) will also be applied to prevent-aooustic injury
to marine mammals from all potentially hazardousaater activities occurring in the project area.

Table 52. Proposed Shutdown Zone Distances by ActiV(itydividual)

: . - Level A Shutdown Level A Shutdown Level A Shutdown
Pile type, size, and driving : : :
method Distance (m) for Distance (m¥or Distance (m) for all
Humpback Whales HarborPorpoise other Species
Vibratory driveb6-inchsteel 40 60 30

sheetpiles Year 1, Phase |

Vibratory remove 18nchpre-
stressed squareoncrete piles, 10 20 10
Year 1, Phase |

Impact drive 8-inchpre-stressed
squareconcretepiles Year 1 50 60 30
Phase |

Vibratory drives6-inchsteel

sheetpiles Year 2, Phase || 40 60 30

Vibratory remove 18nchpre-
stressed squareoncrete piles, 20 30 10
Year 2, Phase Il

Impact drive 18nchpre-stressed

squareconcrete piles, Year 2, 70 80 40
Phase Il

Vibratory drive 5@nch steel

sheet piles, Year 3, Phase lli 50 80 30
Vlbratory remove 18nchround 10 20 10
composite piles, Year 3, Phase |

Impact drive 18nchpre-stressed

squareconcrete piles, Year 3, 70 80 40
Phase llI

Impact drive 18nchround 50 50 30

composite piles, Year 3, Phase |

Key:m = meters

Notes:

1. Work will shut down if a humpback whale is sighted in any Level A zone, therefore, there would be no Level A takes of this
species.
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Table 53. ProposedsShutdownZone Distances by Activity (Concurrent)

Level A
Level A Level A
Shutdown
Project Phase . Shutdown Shutdown
. _ _ Distance (m)| . .
Activity and Pile Concurrent Scenario for Distance (m)| Distance (m)
Location for Harbor | for all other
Humpback Porpoise Species
Whaleg P P
Vibratory Pile Extraction (1) Phase | Vibratory extract 18nch concrete
and Vibratory Pile Installation . piles and vibratory install 5éch 50 10 70
Piers 1214 .
(1) steel sheet piles
Phase | i
Vibratory PileExtraction (1), - | V.|brato.ry extragt 18nch concrete
. . . Piers 1214, Piers| piles; vibratory install 5éch steel
Vibratory Pile Installation (1), . . . . 70 10 90
. 11-12, and North | sheet piles; impact install 1i&ch
and Impact Installation (1) i .
of Pier 14 concrete piles
Vibratory Pile Extraction (1) Phase Il Vibratory extract 18nch concrete
and Vibratory Pile Installation piles and vibratory install 5&ch 50 10 70
Piers 1112 .
1) steel sheet piles
. . . Phase Il Vi i Il h I
Vibratory Pile Installation (1) | _. |brator'y nsta .56nc §tee
. Piers 1112 and | sheet piles and impact install 18 50 10 80
and Impactnstallation (1) ) ) .
North of Pier 14 | inch concrete pile's
Vibratory Pile Extraction (1) Phase Il Vibratory extract 18nch concrete
and Vibratory Pile Installation North of Pier 14 piles and vibratory install 5&ch 50 10 70
1) orth of Pler steel sheet piles
. . . Vibratory install 5@nch steel
Vibratory Pile Installation (1) | Phase IlI oraftory Instatt Sunch stee
and Impact Installation (1) North of Pier 14 sheet piles and impact instdlb- 50 10 80
P orth of Pier inch composite pilés

Key:m = meters
Notes:

1. Work will shut down if a humpback whale is sighted in any Level A zone, therefore, there wouldéeha takes of this species
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6 NUMBERS AND SPEEEKBOSED

By age, sex, and reproductive condition (if possible), the number of marine mammals (by species)
that may be taken by each type of taking identified in Section 5, and the number of times such
takings by each type of taking are likely to occur.

6.1 Introduction

In-water pile driving (which includes vibratory extraction) will temporarily increase the local underwater
and airborne noise environment near the project area. Research suggests that increased noise may impact
marine mammals in several ways depending angnfactors, as detailed in Section 7 (Impacts to Marine
Mammal Species or Stocks). Assessing whether a sound may disturb or injure a marine mammal involves
understanding the characteristics of the acoustic source and the potential effects that soundareagrh

the physiology and behavior of that marine mammal. Although it is known that sound is important for
marine mammal communication, navigation, and foraging (National Research CounciR @093 there

are many unknowns in assessing impastgh as the potential interaction of different effects and the
significance of responses by marine mammals to sound exposures (Nowacek et al., 2007; Southall et al.,
2007). Furthermore, many other factors besides the received level of sound may affectiraalp
reaction, such as the animplphysical condition, behavioral context (i.e., foraging, mating, and migration),
prior experience with the sound, and proximity to the source of the sound.

The methods for estimating the number and types of exposure are summarized below.
Exposure of each species was determined by:

X estimating the area of impact where noise levels exceed acoustic thresholds for marine mammals
(Sections$.7 and 6.3

x evaluatingpotential presence of each speciesMAVSTA Norfoliased orhistorical occurrence,
density, or by sitespecific survey as outlined in Sect®ni?2

X estimating potential harassment exposures by multiplying the density otsgigific abundance,
as applicable, of each marine mammal species calculated in the area of impact by their probable
duration during construction (Sectid13); and

X applying any sitespecific assumptions or deviations to standard take calculation methodology
used on previous applications at this installation

6.2  Descriptionof Noise Sources

Ambient sound is a composite of sounds from multiple sources, including environmental events, biological
sources, and anthropogenic activities. Physical noise sources include wavesaltfte, precipitation,
earthquakes, ice, and atmospheric noise, among other events. Biological sources include marine
mammals, fish, and invertebrates. Anthropogenic sounds are produced by vessels (small and large),
dredging, aircraft overflights, consittion activities geophysical explorations, commercial and military
sonars, and other activitieKnown noise levels and frequency ranges associated with anthropogenic
sources similar to those that would be used for this project are summarizédhile6-1. Details of each

of the sources are described in the following text.
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Table 61. Representative Levels of Underwater Anthropogenic Noise Sources

Noise Source Azl Sourcel_evel Reference
Range (Hz)
1611186 dB RMS Richardson et al., 1995; DEFR
Dredging 1-500 2003; Reinand Dickerson
rel |.,lPa at In 2014
Small vessels 8601t8,000 MatznerandJones, 2011;
relpbPaatin Sebastianutto etl., 2011
Large ship 20-1,000 1761186 dBre 1 uPdsec SEL atrh | McKenna, 2011
g;?ggo‘:k'”g gravel | 500t1,000 | 149 dBRMSat 100 m Blackwell and Greene, 2002

Key:dB = decibel; Hz = hertz; m = meter; dB re 1 yPa = decibels referenced to 1 micropascal; dBsecl=udReibels
referenced to Imicropascakquared second; RMS = root mean square; SEL = sound exposure level; sec = second

In-water construction activities associated with the proposed projects include impact and vibratory pile
drivingas well asock hammering andrilling. Thesounds produced by these activities fall into two sound
types: impulsive and neimpulsive (defined below). Impact pitiriving produces impulsive sounds, while
vibratory piledriving produces notimpulsive sounds. The distinction between these two general sound
types is important because they had#fering potential to cause physical effects, particularly with regard
to hearing (Ward1997).

Impulsive sounds (e.g., explosions, seismic airgun pulses, and impeadttiyihg), which are referred to

as pulsed sounds in Southall et al. (202319, are brief, broadband, atonal transients (Harti898) and

occur either as isolated events or repeated in some succession (Southall 2204 2019. Impulsive
sounds are characterized by a relatively rapid rise from ambient pressure to a maximal pressure value
followed by a decay period that may include a period of diminishing, oscillating maxachah&imal
pressures (Southall et.aR007, 2019. Impulsive sounds generally have a greater capacity to induce
physical injury compared with sounds that lack these features (Southall 208r, 2019.

Norrimpulsive sounds (referred to as ngulsed in Southall et 22007, 2019 can be tonal, broadband,
or both. They lack the rapid rise time and can have longer durations than impulsive soundmpdsive
sounds can be either intermittent or continuous. Examples of-mopulsive sounds include vessels,
aircraft, and machinergperations such as drilling, dredging, and vibratory-fiieing (Southall et al
2007, 2019. For purposes of this analysis, rock hammering is treated as snmauisive sound

In some environments, the duration of both impulsive and Himipulsive sounds can be extended due to
reverberations Appendix A provides additional information on the fundamentals of underwater sound
and a review of pile driving sound pressure levels (SPLs) from similar projects as those proposed in this
application.

6.3  Vocalizations and Hearing of Marine Mammals

All marine mammals that have been studied can produce sounds and use sounds to forage, orient, detect
and respond to predators, and facilitate social interactions (Richardson, €t985). Measurements of

marine mammal sound production and hearing capabilities provide some basis for assessing whether
exposure to a particular sound source may affect a marine mammal behaviorally or physiologically.
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Marine mammal hearing abilities are quantified using live animals either via behavioral audiometry or
electrophysiology (Schustermath981; Ay 1993; Wartzokand Ketten, 1999; Nachtigall et gl 2007).

Z A]}YE o p ]}PE ueU AZ] Z & %o0}5e }( v]u o[ £Z]18 Z E]vP §:
obtained from captive, trained live animals using standard testing procedures with appropriate controls
and are considered to be a more accurated&e® « vS S]}v }( i 8[e Z E]VvP ]o]s8] -
audiograms of marine mammals are difficult to obtain because many species are too large, too rare, and
too difficult to acquire and maintain for experiments in captivity. Consequently, our understanding of a
*% ] [ Z E&]vP ]o0]8C u C ral audieggaim of azinglglindividual or small group of
animals. In addition, captive animals may be exposed to local ambient sounds and other environmental
factors that may impact their hearing abilities and may not accurately reflect the hearing aluififres-
swimming animals.

For animals not available in captive or stranded settings (including large whales and rare species),
estimates of hearingapabilities are based on anatomical and physiological structures, the frequency
E VP }( 8Z *% ] <[ A} o]l §]}veU v AESE %}0 3]}ve (E}u E 0 § %o

Electrophysiological audiometry measures small electrical voltages produced by neural activity when the
auditory system is stimulated by sound. The technique is relatively fast, does not require a conscious
response, and is routinely used to assess theringaof newborn humans. It has recently been adapted

for use on norFhumans, including marine mammals (Dolph2®00). For both methods of evaluating
hearing ability, hearing response in relation to frequency is a generalizgdthjped curve or audiogram
showing the frequency range of best sensitivity (lowest hearing threshold) and frequencies above and
below with Hgher threshold values.

NMFS reviewed studies of hearing sensitivity of marine mammals and developed thresholds for use as
guidance when assessing the effects of anthropogenic sound on marine mammals based on measured or
estimated hearing ranges (NMF2018). The guidance places marine mammals into the following
functional hearing groups based on their generalized hearing sensitivitiestreigiency cetaceans, mid
frequency cetaceans, lofvequency ceaceans (mysticeteshtariid pinnipeds (sea lionand fur seals)

and phocid mnipeds (true sealsResearch is underway to subdivide these hearing groups in the future
(Southall et al 2019).Table6-2 provides sound production and hearing capabilities for marine mammal
specieghat are assessei this application.

Table 62. Hearing and Vocalization Ranges for Marine Mammal Functional Hearing Groups Potentially
Present in the Action Area

Functional Hearing Group

RelevantSpecies

Functional HearindRangé

Lowfrequency cetaceans

Humpback whale

7 Hz to35 kHz

Mid-frequency cetaceans

Bottlenose dolphin

150 Hz to 160 kHz

Highfrequency cetaceans

Harbor porpoise

275 Hz to 160 kHz

Phocidpinnipeds

Harbor seabnd gray seal

In-water: 50 Hz to 86 kHz
In-air: 75 Hz to 30 kHz

Key:Hz=hertz; kHz *ilohertz
Notes:

1.In-water hearing data from NMH018). In-air data from Schustermafi981); Hemila et al(2006); Southall et al(2007,

2019.
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6.4  Sound Exposure Criteria and Thresholds

To date, no studies have been conducted that examine impacteaone mammals from pile driving
sounds from which empirical noise thresholds have been establigi#tES uses underwater sound
exposure thresholds to determine when an actvitould result in Level A (PB8sel) or Level B
(behaviora) harassment to marine mammalsqFR1871) (Table ).

Table 63. Injury and Disturbance Threshold Criteria for Underwater and Airborne Noise

: ASSIITE N0|se Underwater Vibratory Underwater Impact
(impact and vibratory ; L : . L .
. o Pile Driving Noise Pile Driving Noise
pile driving) . Isi 9 . lsi d9)
ST “E tWw (non-impulsive soun (impulsive soun
Mammals
Disturbance Guidelin Level Alnjury Level B Level A Level B
(haul out)? (PTS onset) Disturbance (PTS onset) | Disturbance
Threshold Threshold ThresholcP® Threshold
LowFrequency : 219 dB Pedk
Cetaceans Not applicable 199 dB Skl | 120 dB RMS 183 dB SEin 160 dB RMS
Mid-Frequency . 230 dB Pedk
Cotaceans Not applicable 198 dB SEuv | 120 dB RMS 185 dB SELT 160 dB RMS
HighFrequency . 202 dB Pedk
Cetaceans Not applicable 173 dB Skl | 120 dB RMS 155 dB SELY 160 dB RMS
Harbor Sealft 90 dB
o RMS (unweighted) 218 dB Pedk
Phocid pinnipeds . 201 dB SEuv | 120 dB RMS 160 dB RMS
Other Phocidst 100 185 dB Sk
dB RMJunweighted)
KeydB= ] OV W | A % | %E **pE V Wd* A % Eu v v3 SZE +Z}o <Z](3V & 1i ..W A E
mean square; SElw= cumulative sound exposure level
Notes:

1. Airborne disturbance thresholds not specific to pile driver type.

2. Underwater root mean square apegak sound pressure levEéPkea) have a reference value of 1. WCumulative sound
exposure level (SElme Z »+ @& ( E v A op }( 2?séc. oo § 1 .. W

3. Sound level at which pinniped haul out disturbance has loeemmented. This is not considered an official threshold but is
used as a guideline.

4. Flat weighted or unweighted pe&Plwithin the generalized hearing range.

5. Dual metric acoustic thresholds for impulsive sounds: whichever results in the largest isopleth for calculating A$'S onset
used in the analysis.

OX s O » % E * v§ e« §Z }uv A%} uE o0 A 0o SZE «Z}o & }voC §Z Ayop ¢ (}E 8Z -
because it is frequency weighted. Frequency weighledsholds are determined from the minimum value of the exposure
function and the weighting function at its peak (i.e., area of best sensitivity; equivalent to K+C).

7. Cumulative sound exposure level over 24 hours.

NMFS (2018) equates the onset of RIT&, permanent auditory injuryith Level Aharassment under

the MMPA and®"Z Eu_ pv & S Zhas @develeped acoustic threshold levels for determining the
onset of PTS in marine mammals exposed to underwater impulsive anipaisive sound source$he

Level Acriteria use cumulativeound exposure leveSEkun) metrics (ABSEkuy) and peak pressumather

than the previously used dBRMS metriqTable 63). NMFS also established thresholds for temporary
threshdd shift (TTS) (i.e., temporary reduced hearing sensitivity following exposure to intense sounds) in
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the 2018 guidance document. The onset of TTS is a form of Level B harassment under the MMPA and

NZ E eeu vS_ uESAMMBZdid not state the thresholds for other forms of behavioral disturbance

in the 2018 guidance document, and thus earlier thresholds for Level B harassment are still accepted.

Level B harassment is considered to occur when marine mammals are expdegultsive underwater
eluv « PE S & $Z v i0i ZDNM & ( € Vv S} T ul] E}% » o ~E& i ...W ¢ ((
non-Ju% poe]A pv EA § E «}uv « PE 3§ E $ZFRI871) (TaBIDB).EMAS dov¥ ~01

not currently recommend calculimins of TTS exposures separate from assessments of Level B harassment

using the earlier thresholds for behavioral disturbance F&®61693). Therefore, zones of influence for

TTS were not estimated in this analysis. All forms of harassmigmer auditory or behavioral, constitute

AMv] vS§ oS|I _ puv & SZ ¢ ¢85 5us X

NMFS uses generic sound exposure thresholds to determine when an activity in the ocean that produces
airborne sound might result in impacts to a marine mammalKRA871). Constructiomeriod airborne

noise would have little impact on cetaceans because they generally do not have their ears in the air and
because noise from airborne sources would not transmit as well underwater (Urick, 1983; Richardson et
al., 1995)In contrast, pinnipeds spend significant amounts of time out of the water while hauledrout.

the water, when not actively diving, they often orient their bodies vertically in the water column and hold
their heads above the water surface. Consequently, airborne noise may be a concern for pinnipeds near
the project location. NMFS has identifiéghavioral harassment threshold criteria for airborne noise
generated by pile driving for pinnipeds regulated under the MMPA.. Level A injury threshold criteria for
airborne noise have not been established. The Level B behavioral harassment thresholibéorseals

]e Oi ZDN & ( € v §} 11 )W }uvid |1PZDN E ( E v §} 11 ...W ~pvA
for all other phocid seals, including gray seals.

6.5 Limitations of Existing Noise Criteria

dz % % 0] S]}v }( SZ iTi ZDN E | ...W Z A]J}E o 3ZE +Z}o vV e}u §
this threshold level can be either at or below the ambient noise level of certain locations. The 120 dB RMS
E i ..W S8ZE -Z}o-inpubive nojgborigihated from research conducted by Malme et al.

(1984, 1988) for California gray whale response to continuous industrial sounds such as drilling operations.

To date, there is little research or data supporting a response by pinnipadmedelphinid cetaceant
non-impulsive sounds from vibratory pilgriving as low as the 120 dB thresho&buthall et al. (2007)

reviewed studies conducted to document behavioral responses of harbor seals and northern elephant

seals to noAmpulsive sounds under various conditions and concluded that those limited stEudig®est

8Z 8§ /[E%}uE « SA v 0i v idi ZD" E i .W P v &ForgoC } Vv}$§
behavoral responses.

A more recent observational study found evidence of weak but statistically significant avolutregor
of bottlenose dolphins and harbor porpoises in response to estimated received lev@®tof132dB

E (& v 8§} i u] E}% » o~ € i ..W e« pE]vVP A]20H7%BEGHeio E]JA]
et al. (2018) tested for the effects of vibratory pile driver noise on bottlenose dolgtilocation by
exposing penned dolphins to playback recordings at source levels of 110, 120, 13 and & i ...W X

They found evidence of altered behavior (an almost complete cessation of echolociati®) only at the

highest source level, for which the received level was roughly estimated as 128dB™&w X dzZ (( § }v
behavior diminished significantly, indicating acclimation, as the animals resectamlocation during
subsequent replications.
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6.6  Auditory Masking

Natural and artificial sounds can disrupt behavior through auditory masking or interference with a marine

U uu o[ Jo]83C 8} 88 8§ v ]Jvd E%E § }83Z E & o A v3 e}uv sU ep Z + }
signals (Wartzok et al2004). Masking occurs when both the signal and masking sound have similar
frequencies and either overlap or occur very close to each other in time. A signal is very likely to be masked

1( 82 v}]e ]+ Al§Z]v ES Jv ~ E]8] o v Aped& andiEg pergy $Xel is]Pv o[« (¢
similar or higher (Holt, 2008). Noise within the critical band of a marine mammal signal will show increased
interference with detection of the signal as the level of the noise increases (Wartzok et al., 2004). For
example, in delphinid suégts relevant signals needed to be 17 to 20 dB louder than masking noise at
frequencies below 1 kHz to be detected and 40 dB greater at approxinte8lkHz (Richardson et al.,

i6ofAeX E}]s S (E <pu v ] * }usSe] H( *]Pv o[+ litiie] %] noceffect cAth8 Z AJoo Z
detection of that signal (Wartzok et al., 2004).

Additional factors influencing masking are the temporal structure of the noise and the behavioral and
environmental context in which the signal is produced. Continuous noise is more likely to mask signals

than is intermittent noise of the same amplitudepyd § "P %o+ ]v §Z ]JvS Eu]8S vS v}]e o0
of signals that would not be heard during continuous noise (Brumm & Slabbekoorn, 2005). The behavioral
function of a vocalization (e.g., contact call, group cohesion vocalization, echolocatignaoticthe

acoustic environment at the time of signaling may both influence call source level (ldbjt2211), which

directly affects the chances that a signal will be masked (Nemeth & Brumm, 2010).

Masking noise from anthropogenic sources could cause behavioral changes if it disrupts communication,
echolocation, or other hearingependent behaviors. As noted above, noise frequency and amplitude
both contribute to the potential for vocalization maskinnoise from pile driving typically covers a
frequency range of 18izto 1.5 kHz, which is likely to overlap the frequencies of vocalizapooduced

by species that may occur in the project area. Amplitude of noise from both impactibratory pile

driving methods is variable and may exceed that of marine mammal vocalizations aithinknown

range of each incident pile. Depending on the aniplication and vocalization sourtavel, this range

may vary over time.

Although SPLs from impact pile driving are greater, the zone of potential masking effects from vibratory
pile driving may be as large or greater due to the duration and continuous nature of vibratory pile driving.
The potential for masking differs betweapecies, depending on the overlap between pile driving noise
v 8Z v]u o[ Z &E]JvP v A} o]l 8]}v (E <pv ] X /v §Z]+ @gh% 3U Z @
frequencysound, are probably less vulnerable to masking from pile driving than pinnipeds. In addition,
cetaceans that may be subject to masking are transitory within the vicinity of the Proposed Action area.
The animals most likely to be at risk for vocalizaticasking would be pinnipeds (harbor seals and gray
seals). Animals will often compensate for increasing noise levels by increasing the signal level, repetition
E U pE 3]}vU }E Z vP]vP 8Z (E <pv CU }( 83Z ]E A} o]idds]}veU %
(( S_ ~,}8 ZIlv ™ W EIl*U TiiieX W}ee] 0 Z AJ}YE o E 3]}ve 38} A} o]l 3]
vocal behavior (including cessation of calling), habitat abandonment -(longshortterm), and
modifications to the acoustic structure of vocalizations (which may help signalers compensate for
u esljJvPe ~ Epuu ~ 7o [}}EvU TiiAV EMuu ~ ¢}oo]vP EU fTiiieX dz fE S
behaviors would mitigate the potential for masking recartain, and, accordingly, the Navy has estimated
that masking as well as compensatory behavioral responses are likely within the zones of behavioral
harassment estimated for vibratory and impact pile driving and drilling.
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6.7 Modeling Potential Noise Impacts from PHeriving

Hll Underwater Sound Propagation

Piledriving will generate underwater noise that potentially could result in disturbance to marine
mammals swimming by theroposedproject area. Tlunderwater is the decrease in acoustic intensity as

an acoustic pressure wave propagates out from a source until the source becomes indistinguishable from
ambient sound. I parameters vary with frequency, temperature, sea conditions, current, source and
receiver depth, water depth, water chemistry, and bottom composition and topograph{Rréctical
Spreading A op }( iA ~E ( EE §} -+ "%s€H is Midely usbd@or infermediate or
spatially varying conditions when actual values Tarare unknown. This value was usednmdel the
estimated range from piledriving activity to various expecteflPk at potential project structures. This
model follows a geometric propagation loss based on the distance from the driven pile, resulting in a
4.5dB reduction in level for each doubling of distance from the source. In this modefRbet some
distanceaway from the source (e.g., driven pile) is governed by a measured source level, miilsthe

the energy as it dissipates with distance. Tiequation is:

. 45
6.L sWZ ' Jl—p
46
where
TLis the transmission loss in dB,
R: is the distance of the modeled SPL from the driven pile, and

R is the distance from the driven pile of the initial measurement.

The degree to which underwater noise propagates away from a noise source is dependent on a variety of
factors, most notably by the bathymetry and presence or absence of reflective or absorptive conditions
including the sea surface and sediment type. The TL model described above was used to calculate the
expected noise propagation from both impact and vibratory pile driving, vibratory pile extraction, and
pre-drilling activities. This TL model used reprdséie source levels for previous pile driving @i to
estimate harassment zones, or area exceeding the noise criteria.

Il Underwater Noise fromn-water Construction

The intensity of pile driving sound is greatly influenced by factors such as the type of piles, type of driver,
and the physical environment in which the activity takes place. To determine reasonable SPLs from pile
driving, studies with similar propertigés the Proposed Action were evaluated. Data from prid¢e griving
projects within the Md-Atlantic region were reviewed in the analysis in addition to other known pile
driving projects. The evaluation is presented in Appendix A and the representatigeuS&L in the
analysis are presented in Tablel6

For the analyses that follow, the TL model described above was used to calculate the ekpeasstient
zonesat representative pile driving locations within which pile driving noise would equal or exceed the
thresholds for Level A (PTS onset) and Level B (behavioral for each marine mammal functional hearing
group). For vibratory and impact behavioral zones and peak injury zones, a representative source level
(Table &4) was used to estimate the area exceeding the noise criteria. The Technical Guidark®, (NM
2018) provides Level A (PTS onset) thresholds and auditory weighting functions for each marine mammal
hearing group, whereas the Spreadsheet contains default weighting factor adjustments (WFAs) for
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different types of broadband sources (NMFS, 2018). The WFAs assign a single frequency to represent the
sound spectrum of the source, approximating what the animal is exposed to. The WFA frequency, when
applied to the auditory weighting function of the gnoudetermines what adjustment is made to the
source level prior to calculating the threshold distance. To calculate the maximum distances to Level A
~WdA }ve §e SZ@E «Z}o » ¢} ] &8 A]35Z z
followed and the Optional User Spreadsheet (NMFS, 2018) was used. See Appendix A for calculated
distances to Level A (PTS onset) thresholds.

Table 64. Underwater Noise Proxy Source Levels Used for Acoustic Modeling

PileSize and | Installation Agg[?c?se Tgalk AverageRMS Average SEL Source
Type Method UPa) SPL(dB re 1 pPa)| (dBre 1 pPésec)
56-inch steel . Illingworth and
sheet pile Vibratory NA 168 NA Rodkin 2017
18-inch pre Impacg 185 170 160 Caltrans2020
stressed
square Vibratory? 185 162 157
concrete pile Caltrans$2020
16:inchround Impact 184 169 157 edsciencs, 2023
composite pile| . Illingworth and
Vibratory? NA 158 NA Rodkin 2017

Key. All SPLs are unattenuated; dBecibels; NA not applicable; SEL= sound exposure leR&S= root mean squareSPL =
sound pressure levesingle strike SEL are the proxy source levels presented for impadrpileg and were used to calculate
distances to PTS; dB re 1 PdB referenced to a pressure of 1 microPascal, measures underwater SPL. dB%eek |#PdB
referenced to a pressure of 1 microPascal squared per second, measures underwater SEL.

Notes:

1. A proxy value for vibratory driving fiich sheet piles was not found so data forii8h steel shell piles was used (highest
avg from Table & lllingworth and Rodkin (201)7)

2.Data for 18inchconcretepiles(Table 24 of CALTRANS 2020)

3. Data on vibratory extraction of concrete piles is not availatde. 84 FR 2847 where it was suggested that proxy source
sound levels for timber piles be used as they are expected to have similar sound levels to concrete. See also-Talite 1.36
Caltrang(2020).

4. Data for 16inch composite piles (Tabkd of e4sciences 2023).

5.Vibratory proxy for plastic piles unavailable; asswsnand pressure levaéb be consistent with timber which was used as a

proxy.

6.8 Distance to Underwater Sound Thresholds

Calculated distances toevel A (PTS Onset) harassment and Level B (Behavioral) harassment thresholds
for the four hearing groups are provided in Tabie &ndFigures €L through 64 for impact pile driving
generated from the bulkhead repairs.

Individual Activities

Table 66 and Figures-6 through 610 summarize the calculated maximum distances corresponding to
the underwater marine mammal harassment zones from 4rapulsive noise soundévibratory pile
driving and removal) associated with the bulkhead repairs.

Areas encompassed within the harassment zones were calculated using the location of a representative
pile. Sound source locations were chosen to model the greatest possible affected areas.
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The maximum distance to the Level A (PTS onset) during impact pile aviirdyresult fromthe impact
driving of16-inchcompositepilesduring Phase Il of constructi¢d8.1 m for harbor porpoisel0.4m for
humpback whalg21.6m for phocid pinnipedsand 1.4 m for bottlenosdolphins). Thefarthest extent to
the Level B (behavioral) harassment threshold dunmpact pile driving would be 25 m for all species,
resulting from impact driving of Xich square concretpiles

The maximum distance to the Level A (PTS onset) duitimgtory pile extraction or drivingzould result
from the vibratory installation 066-inch steel sheet piles duririghaselll of construction(72 m for harbor
porpoise 48.7 m for humpback whal@9.6 m for phocid pinnipedsnd 4.3 m for bottlenose dolphiips
The maximum distanc® the Level B (behavioral) harassment threshetould occur duringrvibratory
driving of 56inch sheet piles (15,849 m).
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Table 65. Calculated Maximum Distances Corresponding to MMPA Thresholds for Underwater Sound from Impact Pile Driving

, BehavioralDisturbancé
Injury (PTS Ons§tLevel A el B
Total LF Cetacean MF Cetacean HF Cetacean Phocid Seal All Species
Project Pile
Phase and| Pile Size and Type - . : Maximum . Maximum Area
. Driving Maximum Maximum . Maximum . .
Location . . Distance to 155 . Distance to| Within
Days Distance to 183 | Distance to 185 Distance to 185
dB SEdum 160 dB RMY 160 dB
dB SEduu dB SEduu dB SEdu
Threshold(m)/ Threshold RMS
Threshold (m)/ Threshold/ T e Threshold (ny i Threshold
Area’ (sqkm') Area’ (sqkml) g Area’ (sqkm)
(sgkm)
Phasel, | 18inch prestressed g 43.90.008027 | 1.6/0.0000GF | 52.3/0.004341 | 23.50.00B67 464 | 0.008382
Piers 1214 | square concrete
Phasell, | 18inch prestressed 60.80.006807 | 2.20.00008 | 72.40.08234 | 32.50.001659 46.4 | 0.008382
Piers 1112 | square concrete
16-inchround
. 18 40.40.002542 1.4/0.000003 48.1/0.003608 21.60.000722 39.8 0.02489
Phase Ill, | composite
North of 18-inch prestressed
Pier 14 P 5 64.000.006434 2.3/0.0000@ 76.30.000145 34.3/0.001848 46.4 0.0083382
square concrete

Key:dB = decibelHF = higHrequency;LF dow-frequency m = metersMF =mid-frequency m = meter, PTS = permanehteshold shift; RMS = root mean square; &k
cumulative sound exposure leyalg km = square kilometesq m = square meter

Notes:

1. Injury thresholds are dB Sdul as listed in Table-8.

2.Behavioral disturbance thresholds are dB RMS, as listed in 6-8ble
3. Areas calculated using geographic information system data as determined by transmission loss modeling.
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Level A (PTS Onset) Harassment Zones Level B (Behavioral) Harassment Zones Source Point

Phase |, Impact Install, 18-inch prestressed concrete Phase |, Impact Install, 18-inch prestressed concrete N
Low-Frequency Cetaceans (183 dB SELcum) (43.9m) [ All Species (160 dB RMS SPL) (46.4 m) A
Medium-Frequency Cetaceans (185 dB SELcum) (1.6 m)

High-Frequency Cetaceans (155 dB SELcum) (52.3 m)
[T] Phocids (185 dB SEL 235 R 115 2%
ocids ( cum) (23.5 m) Note: All Contours displayed over anthropogenic
structures are to be understood as in-water contours. Feet

Figure 61. Level A (PTS Onset) ahdvel B (Behavioral) Harassmefwnesfrom Impact Pile Drivind.8-inch

Concrete Fender Piles, Phase |
Note: Basemap aerial imaging has changed with updates, however source point is the same as previous applicable versions.
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Level A (PTS Onset) Harassment Zones

Phase I, Impact Install, 18-inch prestressed concrete
Low-Frequency Cetaceans (185 dB SELcum) (60.8 m)

Medium-Frequency Cetaceans (185 dB SELcum) (2.2 m)
High-Frequency Cetaceans (155 dB SELcum) (72.4 m)
[T Phocids (85 dB SELcum) (32.5 m)

U
Level B (Behavioral) Harassment Zones Source Point
Phase Il, Impact Install, 18-inch prestressed concrete N
] Al Species (160 dB RMS SPL) (46.4 m) A
0 125 250
Note: All Contours displayed over anthropogenic
Feet

structures are to be understood as in-water contours.

Figure 62. Level A (PTS Onset) and Level B (Behavioral) Harasstoaetsfrom Impact Pile Driving 18hch

ConcreteFender Piles, Phase I

Note: Basemap aerial imaging has changed with updates, however source point is the same as previous applicable versions.
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O  Source Point Level A (PTS Onset) Harassment Zones Level B (Behavioral) Harassment Zones N

. Phase lll, Impact Install, 16-inch composite Phase lll, Impact Install, 16-inch composite

i jInstallation Boundary )

_____ Low-Frequency Cetaceans (199 dB SELcum) (40.4 m) DAII Species (120 dB RMS SPL) (22.0m)
Mid-Frequency Cetaceans (198 dB SELcum) (1.4 m) 0 0.01 0.02

2 | m—m
High-Frequency Cetaceans (173 dB SELcum) (48.1 m) Miles
DPhocids (201 dB SELcum) (21.6 m) Note: All contours displayed over anthropogenic
structures are to be understood as in-water contours

Figure 63. Level A (PTS Onset) and Level B (Behavioral) Harasstoaesfrom Impact Pile Drivind.6-inch
Composite Fender Piles, Phase llI
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Level A (PTS Onset) Harassment Zones

Phase lll, Impact Install, 18-inch prestressed concrete
Low-Frequency Cetaceans (183 dB SELcum) (64.0 m)
Medium-Frequency Cetaceans (185 dB SELcum) (2.3 m)
High-Frequency Cetaceans (155 dB SELcum) (76.3 m)

[T] Phocids (185 dB SELcum) (34.3 m)

£7h ma ) vadk

=d

Level B (Behavioral) Harassment Zones

Phase lll, Impact Install, 18-inch prestressed concrete
[] Au Species (120 dB RMS SPL) (46.4 m)

Note: All Contours displayed over anthropogenic
structures are to be understood as in-water contours.

Source Point

0 125 250

Feet

Figure 64. Level A (PTS Onset) and Level B (Behavioral) Harassfwergsfrom Impact Pile Driving 18nch

Concrete Fender Piles, Phase Il

Note: Basemap aerial imaging has changed with updates, however source point is the same as previous applicable versions.
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Table 66 Calculated Maximum Distances Corresponding to MMPA Thresholds for Underwater Sound from Vibratory Pile
Drivingand Extraction

Injury (PTS Onseét)evel A

BehavioralDisturbancé Level

LF Cetacean MF Cetacean HF Cetacean Phocid 2
Total
Project Phase| Pile Size Pile : : . . Maximum
4 Locati 4T Drivi Maximum Maximum Maximum Maximum Distance to Area within
and Location | - and type [r)lvmg Distance to 199 Distance to 198 | Distance to 173 | Distance to 201 120 dB RMS| 120 dB RMS
ays dB SELcum dB SELcum dB SELcum dB SELcum SpL SPL Threshold
Threshold Threshold Threshold Threshold Threshold -
(m)/Area® (sq m) | (m)/Aread(sqm) | (m)/Aread(sq m) | (m)/Aread(sq m) m) d
56-inch
31 35.9/0.002048 3.2/0.000019 53.00.004447 21.80.000761 15,849 92.963287
steelsheet
Phase | . 18inch
Construction,
Piers 1214 pre-
stressed 14 10.00.000165 0.9/0.000002 14.7/0.00035 6.1/0.000063 6,310 43.397949
square
concrete
56-inch
265 39.70.00251 3.5/0.000023 58.7/0.005463 24.2/0.000941 15,849 93.523935
steelsheet
Phase Il . 18inch
Construction
Piers 1112 pre-
stressed 98 15.1/0.000372 1.3/0.000004 22.30.000801 9.2/0.000142 6,310 44.318491
square
concrete
Phaselll | S6inch 3 48.70.003699 | 4.30.000027 | 72.00.008104 | 29.6/0.00136 15,849 85.931194
Construction, | steelsheet
January2024 6-15 Numbers and Species Exposed



T (TS QuEeileval A BehavioralDisturbancé Level
LF Cetacean MF Cetacean HF Cetacean Phocid B
Total
Project Phase| Pile Size Pile Maximum Maximum Maximum Maximum Maximum
and Location | and Type | Driving : . : . Distance to Area within
Distance to 199 Distance to 198 | Distance to 173 | Distance to 201
Days dB SELcum dB SELcum dB SELcum dB SELcum | 20 gELRMS Slgf ?5 R'\rfsl
Threshold Threshold Threshold Threshold Threshold G krrE:S ol
(m)/Area® (sqgm) | (m)/Area(sqm) | (m)/Area®(sqm) | (m)/Areas (sq m) i
North of Pier 16:inch
14 composite 2 6.8/0.00007 0.6/0.0000004 10.1/0.000156 4.2/0.000026 3,415 11.505933

Key:dB = decibel; HF = higtequency; LF fow-frequency m = metersMF =mid-frequency m = meter, PTS permanent threshold shift; RMS = root mean squarecSiEL
cumulative sound exposure leyeig km = square kilometesq m = square meter

Notes:

1. Injury thresholds are dB SJgl as listed in Table-8.
2. Behavioral disturbance thresholds are dB RMS, as listed inGa8ble

3. Areas calculated using geographic information system data as determined by transmission loss modeling.
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O  Source Point Level A (PTS Onset) Harassment Zones Level B (Behavioral) Harassment Zones N
| =1 - Phase |, Vibratory Extraction, 18-inch prestressed concrete Phase |, Vibratory Extraction, 18-inch prestressed concrete,
l_______!Installaltlon Boundary i
Low-Frequency Cetaceans (199 dB SELcum) (10.0m) [__JAll Species (120 dB RMS SPL) (6,310 m)
‘Mid-Frequency Cetaceans (198 dB SELcum) (0.9 m) 0 1 2
: [ = ]
High-Frequency Cetaceans (173 dB SELcum) (14.7 m) Miles
Phocids (201 dB SELcum) (6.1 m) Note: All contours displayed over anthropogenic
structures are to be understood as in-water contours

Figure 65. Level A (PTS Onset) and Level B (Behavioral) Harasstoeesfrom Vibratory Extraction of 18nch
Concrete Fender Piles, Phase |
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¥ Elizabeth
N River,

# % end e @0 User Commiiily 9%

O  Source Point Level A (PTS Onset) Harassment Zones Level B (Behavioral) Harassment Zones N
R =1 " Phase |, Vibratory Pile Driving, 56-inch steel sheet Phase |, Vibratory Pile Driving, 56-inch steel sheet
i jInstallation Boundary :
_____ Low-Frequency Cetaceans (199 dB SELcum) (35.9 m) DAII Species (120 dB RMS SPL) (15,849 m)
‘Mid-Frequency Cetaceans (198 dB SELcum) (3.2 m) 0 1 2
: | mmm
High-Frequency Cetaceans (173 dB SELcum) (53.0 m) Miles
Phocids (201 dB SELcum) (21.8 m) Note: All contours displayed over anthropogenic
structures are to be understood as in-water contours.

Figure 66.Level A (PTS Onset) and Level B (Behavioral) Harasstoeesfrom Vibratory Pile Driving 5énch
Steel Sheet Piles, Phase |
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‘W Elizabeth
River,
A
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©  Source Point Level A (PTS Onset) Harassment Zones Level B (Behavioral) Harassment Zones N
| TR ; Phase I, Vibratory Extraction, 18-inch prestressed concrete Phase Il, Vibratory Extraction, 18-inch prestressed concret,
jInstallation Boundary
- Low-Frequency Cetaceans (199 dB SELcum) (15.1m) [__JAll Species (120 dB RMS SPL) (6,310 m)

Mid-Frequency Cetaceans (198 dB SELcum) (1.3 m) 0 1 2
= | ==m

High-Frequency Cetaceans (173 dB SELcum) (22.3 m) Miles

DPhocids (201 dB SELcum) (9.2 m) Note: All contours displayed over anthropogenic
structures are to be understood as in-water contours.

Figure 67.Level A (PTS Onset) and Level B (Behavioral) Harassfoeesfrom Vibratory Extraction of 18nch
Concrete Fender Piles, Phase Il
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River,

Level A (PTS Onset) Harassment Zones
Phase Il, Vibratory Pile Driving, 56-inch steel sheet

O Source Point

l-—.._.i Installation Boundary

Mid-Frequency Cetaceans (198 dB SELcum) (3.5 m)
High-Frequency Cetaceans (173 dB SELcum) (58.7 m)
| |Phocids (201 dB SELcum) (24.2m)

$ Seures: Esiy
¥ end {us G5

-

Level B (Behavioral) Harassment Zones
Phase Il, Vibratory Pile, 56-inch steel sheet

Low-Frequency Cetaceans (199 dB SELcum) (36.7 m) [___|All Species (120 dB RMS SPL) (15,849 m)

Note: All contours displayed over anthropogenic
structures are to be understood as in-water contours

G B T -
: o R Al gL A 1
©looEye, EailiinCatgrephlss; CNES) usmg,wmu@@@} D, 08, .

Figure 68.Level A (PTS Onset) and Level B (Behavioral) Harasstoeesfrom Vibratory Pile Driving 5énch
Steel Sheet Piles, Phase Il
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O  Source Point Level A (PTS Onset) Harassment Zones Level B (Behavioral) Harassment Zones N
| 3 . Phase lll, Vibratory Extraction, 16-inch composite Phase lll, Vibratory Extraction, 16-inch composite
i jInstallation Boundary )
------ Low-Frequency Cetaceans (199 dB SELcum) (6.8m) [__JAll Species (120 dB RMS SPL) (3,415 m)
‘Mid-Frequency Cetaceans (198 dB SELcum) (0.6 m) 0 1 2
: | -
High-Frequency Cetaceans (173 dB SELcum) (10.1 m) Miles
DPhocids (201 dB SELcum) (4.2 m) Note: All contours displayed over anthropogenic
structures are to be understood as in-water contours

Figure 69. Level A (PTS Onset) and Level B (Behavioral) Harasstoeesfrom Vibratory Extraction of 18nch
Composite Fender Piles, Phase lli
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©  Source Point Level A (PTS Onset) Harassment Zones Level B (Behavioral) Harassment Zones N
=1 ; Phase lll, Vibratory Pile Driving, 56-inch steel sheet Phase lll, Vibratory Pile Drivingy, 56-inch steel sheet
I_______!lnstallatlon Boundary ;
Low-Frequency Cetaceans (199 dB SELcum) (48.7 m) [___|All Species (120 dB RMS SPL) (15,849 m)
Mid-Frequency Cetaceans (198 dB SELcum) (4.3 m) 0 1 2
< I
High-Frequency Cetaceans (173 dB SELcum) (72.0 m) Miles
Dphocids (201 dB SELcum) (29.6 m) Note: All contours displayed over anthropogenic
structures are to be understood as in-water contours

January2024

Figure 610.Level A (PTS Onset) and Level B (Behavioral) Harasstoeesfrom Vibratory Pile Driving 56nch
SteelSheet Piles, Phase I
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HEl Oncurrent Activities

Simultaneous use of pile drivers/hammers could result in increased SPLs and harassment zone sizes given
the proximity of the component sites and the rules of decibel addition.

According to recent guidance provided by NMFS, when two noise sources have overlapping sound fields,
there is potential for higher sound levels than for roverlapping sources because the isopleth of one
sound source encompasses the sound source of amagmpleth. In such instances, the sources are
considered additive and combined using the rules of decibel addition. For addition of two simultaneous
sources, the difference between the two sound source levglsalculated, and if that difference is
between 0 and 1 dB, 3 dB are added to the higher sound source level; if the difference is between 2 or 3
dB, 2 dB are added to the highest sound source level; if the difference is between 4 to 9 dB, 1 dB is added
to the highest sound source level; and with diffnces of 1@Bor more, there is no addition (NMFS 2021,
unpublished).

Table 67 Rules for Combining Sound Levels

Differencein Sound Source Level (dB) Rule
O or 1dB Add 3 dB to thénigher source level
2or3dB Add 2 dB to the higher source level
4t09dB Add 1 dB to the higher source level
10 dBor more Add 0 dB to the higher source level

Source: NMFS, 2021 (unpublished)
Key: dB = decibels

For simultaneous usage of three or more continuous sound souttveshree overlapping sources with

the highest sound source levels are identified. Of the three highest sound source levels, the lower two are
combined using the above rules, then the combination of the lower two is combined with the highest of
the three. For example, with overlapping isopleths from-2386-, and 42inch diameter steel pipe piles

with sound source levels of 161, 167, and 168 dB RMS, respectively, -thed?36 inch would beadded
together. Gven that 167minus16lequalsé dB, 1 dB ithenadded to the highest of the two sound source
levels (167 dB), for a combined noise level88 dB. Next, the newly calculated 168 dB is added to the
42-inch steel pile with sound source levels of 168 dB. Sinceriif8s168 equalsO dB, 3 dB is added to

the highest value, or 171 dB in total for the combination of, 36-, and 42inch steel pipe piles (NMFS,
2021, unpublished).

Table 68 Revised Proxy Values f&@multaneous Use of Netmpulsive Sources

Equipment RMS Vibratory Extract | RevisedProxy
Vibratory hammer (56nch sheet pile) 168 162 169
Vibratory hammer (18nch concrete) 162 162 165
Vibratory hammer (56nch sheet pile) 168 158 168
Note: Vibratory extract poxy sourceavailable in Appendix A Underwater Acoustic Transmission Loss Model document

in Table 4.
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Table 69 Estimated Harassment Zones Resulting from Concurrectivities

Level A (PTS Onset) Harassment Level B
(Behavioral)
LF Cetaceans MF Cetaceans HF Cetaceans Phocids Harassment All
. Species
Project Total :
Aty Phase Concurrent | Piles Per|  Pile Maximum Maxi o Maximum o MaX|mum201 Maximum
and Pile Scenario Day Driving | Distance to 199 dB tc?)ilggau(TB slfztfcr;]jfn Distance to 173 dB Iztgrggl_tgum Distance to 120 dB
Location Days SELcum Threshol¢ SELcum Thresholg RMS SPL
(m)/Area of Ul () /A (m)/Area of UITEEER Threshold(m)/Area
of Harassment Zoneg (m)/Area of
2
Harassment Zone (km?) Harassment Zone Harassment Zone of Harassment
(km?) (kn?) (km?) Zone (knd)
Vibratory Pile Vib_ratoryextract
Extraction (1) | Phase | 1?;20;ngoncrete
and Vibratory | Piers 12 Sibrator install 12 15 46.3/0.003407 4.1/0.000031 68.5/0.00743 28.2/0.001274 | 18,478/ 96.01496¢
Pile Installation| 14 ratory
1) 56-inch steel
sheet piles$
Phase | Vibratory extract
Vibratory Pile Piers 12 18-inch concrete
Extraction (1), lfr;iers piles; vibratory
Vibratory Pile ' install 56inch 18,478/
Installation (1), 11-dlz, steel sheet piles: 18 19 60.7 /0.017332 5.4 /0.000137 89.8/0.037634 36.9/0.006398 103.001094
and Impact iln th of impact install 18
Installation (1) por 12 inch concrete
er pilest2:3
Vibratory Pile Vipratory extract
Extraction (1) | Phase Il 1?;20;30””&6
and Vibratory | Piers 11 Sibrator install 12 4 46.3/0.003397 4.1/0.00003 68.5/0.016154 | 28.2/0.001268 | 18,478 / 93.29565¢
Pile Installation| 12 ratory
1) 56-inch steel
sheet piles
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Level A (PTS Onset) Harassment

Level B
(Behavioral)

LF Cetaceans MF Cetaceans HF Cetaceans Phocids Harassment All
Species
Project Total it P
- Phase Concurrent Piles Per|  Pile Maxi Maxi S Maxi
Activity : : o aximum . . aximum : aximum
and Pile Scenario Day Driving | pistance to 199 dB Mammu(rjn Distance | . ance to 173 dB D|(sjtance 10201 | iciance to 120 dB
Location Days | SELcum Thresholq _© 198 dB SELCUM o) o Threshol B SELcum RMS SPL
Threshold (m)/Area Threshold
(m)/Area of of Harassment Zone (m)/Area of (m)/Area of Threshold(m)/Area
Harassment Zone > Harassment Zone of Harassment
= (km?) = Harassment Zone
(km?) (k) (km?) Zone (km)
_ _ Phase || Vib_ratory install
Vibratory Pile Piers 11 56-inch steel
Installation (1) sheet piles and 15,849/
and Impact iIZ a;:df impact install 18 18 11 48.7 /0.007384 4.3/0.000054 72/0.016154 29.6/0.002712 100.588184
Installation (1) port 12 inch concrete
er piles
Extraction (1) | Phase lll iies and
and Vibratory | North of Sibratory install 12 31 46.3/0.003273 4.1/0.000019 68.5/0.007233 | 28.2/0.001192 | 18,478 /97.87743z
(Pll;e Installation| Pier 14 56.inch steel
sheet piles$
Vibratory install
Vibratory Pile Phase Il 56-inch steel
Installation (1) |\ " | sheet piles and 12 15 48.7/0.003627 |  4.3/0.000021 72/0.007996 | 29.6/0.001316 | 15,849 / 85.07705
and Impact Pier 14 impactinstall 16

Installation (1)

inch composite
piles

Notes: 1. Shorter duration of driving/extraction per pile for multiple vibratory hammers was used as once that is complete, activity would no longer be concurrent.

2. Greatest number of strikes per pile possible was used as a conservative estimate to compare potential Level A and B harassment zones of impact and vibratory
activity.
3. Larger zone between impact and vibratory activity was used to determine the maximum distance to the thresholds.
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O  Source Point Level A (PTS Onset) Harassment Zones Level B (Behavioral) Harassment Zones
E"'_" _: Installation Boundary Vibratory extract 18-inch concrete piles and vibratory install  Vibratory extract 18-inch concrete piles and vibratory
b 56-inch steel sheet piles install 56-inch steel sheet piles
Low-Frequency Cetaceans (199 dB SELcum) (46.3 m) DAII Species (120 dB RMS SPL) (18,478 m) N
Mid-Frequency Cetaceans (198 dB SELcum) (4.1 m) A
High-Frequency Cetaceans (173 dB SELcum) (68.5 m) i 1 .
DPhocids (201 dB SELcum) (28.2m) Note: All contours displayed over anthropogenic | mem
structures are to be understood as in-water contours. Miles

Figure 611.Level A (PTS Onset) and Level B (Behavioral) Harasstoaesfrom Concurrent Activities: Vibratory Extraction
of 18inch Concrete Piles and Vibratory Installation of-B&h Steel Sheet Piles, Phase |
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River,

g phs

&

Level A (PTS Onset) Harassment Zones

-

g L r. 0 |

r _; Installation Boundary Vibratory extract 18-inch concrete piles; vibratory install 56-
b inch steel sheet piles; impact install 18-inch concrete piles

Low-Frequency Cetaceans (199 dB SELcum) (60.7 m)

Mid-Frequency Cetaceans (198 dB SELcum) (5.4 m)

High-Frequency Cetaceans (173 dB SELcum) (89.8 m)
|:|Phocids (201 dB SELcum) (36.9 m)

IAII Species (120 dB RMS SPL) (18,478 m)

Level B (Behavioral) Harassment Zones

Vibratory extract 18-inch concrete piles; vibratory install

56-inch steel sheet piles; impact install 18-inch concrete
piles

0 1 2
Note: All contours displayed over anthropogenic | m=m
structures are to be understood as in-water contours. Miles

Figure 612.Level A (PTS Onset) and Level B (Behavioral) Harasstoeesfrom Concurrent Activities: Vibratory Extraction of 4iich
Concrete Piles, Vibratory Installation of 86¢h Steel Sheet Piles, and Impact Installation ofii&h Concrete Piles, All Phases
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©  Source Point Level A (PTS Onset) Harassment Zones Level B (Behavioral) Harassment Zones
'i Installation Boundary Yibratory extract 18-inch concrete piles and vibratory install  Vibratory extract 18-inch concrete piles and vibratory

56-inch steel sheet piles install 56-inch steel sheet piles
Low-Frequency Cetaceans (199 dB SELcum) (46.3 m) |:|A|| Species (120 dB RMS SPL) (18,478 m) N
Mid-Frequency Cetaceans (198 dB SELcum) (4.1 m) A
High-Frequency Cetaceans (173 dB SELcum) (68.5 m) 5 - 5

DPhOCidS (201 dB SELcum) (28.2 m) Note: All contours displayed over anthropogenic | =

structures are to be understood as in-water contours. Miles

Figure 613.Level A (PTS Onset) and Level B (Behavioral) Harasstoeesfrom Concurrent Activities: Vibratory Extraction of 4iich
Concrete Piles and Vibratory Installation of &itch Steel Sheet Piles, Phase I
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Level A (PTS Onset) Harassment Zones

-ilnstallation Boundary Vibratory install 56-inch steel sheet piles and impact install

18-inch concrete piles

-

XaA EarthanGeoqraph e Mandiine GIsH seeonmantys

Level B (Behavioral) Harassment Zones

Vibratory install 56-inch steel sheet piles and impact
install 18-inch concrete piles

Low-Frequency Cetaceans (199 dB SELcum) (48.7 m) DAII Species (120 dB RMS SPL) (15,849 m)

Mid-Frequency Cetaceans (198 dB SELcum) (4.3 m)

High-Frequency Cetaceans (173 dB SELcum) (72 m)

DF’hocids (201 dB SELcum) (29.6 m)

Note: All contours displayed over anthropogenic
structures are to be understood as in-water contours.

}N\
0 1 2
| ==m
Miles

Figure 614.Level A (PTS Onset) and Level B (Behavioral) Harassfoeesfrom Concurrent Activities: Vibratory Installation of 5@ich
Steel Sheet Piles and Impact Installation ofib@h Concrete Piles, Phase Il and llI
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_ilnstallation Boundary Vibratory extract 18-inch concrete piles and vibratory install

=N @pzied S
¥ River

. .+ %

: gy . A pL - %
Level B (Behavioral) Harassment Zones

Vibratory extract 18-inch concrete piles and vibratory
56-inch steel sheet piles install 56-inch steel sheet piles

Low-Frequency Cetaceans (199 dB SELcum) (46.3 m) DAII Species (120 dB RMS SPL) (18,478 m) N
Mid-Frequency Cetaceans (198 dB SELcum) (4.1 m) A
High-Frequency Cetaceans (173 dB SELcum) (68.5 m)

Dphocids (201 dB SELcum) (28.2 m)

’ &

Level A (PTS Onset) Harassment Zones

0 1 2
T .
Miles

Note: All contours displayed over anthropogenic
structures are to be understood as in-water contours.

Figure 615.Level A (PTS Onset) and Level B (Behavioral) Harasstweesfrom Concurrent Activities: Vibratory Extraction of 4iich

Concrete Piles and Vibratory Installation of fiich Steel Sheet Piles, Phase lli
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Figure 616.Level A (PTS Onset) and Level B (Behavioral) Harassfoeesfrom Concurrent Activities: Vibratory Installation of 5@ich
Steel Sheet Piles and Impact Installation ofib@h Composite Piles, Phase Il
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