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Abstract
Designation: Draft Environmental Impact Statement
Title of Proposed Action: Testing and Training in the Patuxent River Complex
Project Location: Naval Air Station Patuxent River, Maryland
Lead Agency for the EA: United States Department of the Navy
Cooperating Agency: None
Affected Region: St. Mary’s and Dorchester County, Maryland

Westmoreland and Northumberland County, Virginia

Action Proponent: Naval Air Systems Command (NAVAIR)
Naval Air Warfare Center Aircraft Division (NAWCAD)

Point of Contact: Crystal Ridgell
NAWCAD, Atlantic Test Ranges Sustainability Office
23013 Cedar Point Road, Building 2118
Patuxent River, MD 20670
crystal.l.ridgell@navy.mil

Date: April 2021

The United States Department of the Navy (Navy) prepared this Draft Environmental Impact Statement
(EIS) to comply with the National Environmental Policy Act (NEPA). This Draft EIS evaluates the potential
environmental impacts of continuing military readiness activities in the Patuxent River Complex (PRC).
The PRC is based at Naval Air Station Patuxent River, located in Southern Maryland approximately

60 miles southeast of Washington, D.C. The PRC Study Area includes land, water, and airspace
historically and currently used by the Naval Air Warfare Center Aircraft Division (NAWCAD).

Three alternatives were analyzed in this Draft EIS. The No Action Alternative represents current testing
and training activity levels in the PRC Study Area and is reflective of the 10-year baseline. Alternatives 1
and 2 provide adjustments to current activity levels projected to meet future military readiness
requirements at typical levels and at maximum levels during times of increased global conflict,
respectively. Alternatives 1 and 2 also include adjustments to enhance certain current tenant squadron
activities identified to meet future requirements and add the testing of certain technologies to address
new and emerging threats. The Navy’s Preferred Alternative is Alternative 2.

The environmental resource areas analyzed in this Draft EIS include: ambient airborne noise, air quality,
water resources and sediments, biological resources, public health and safety, land use, socioeconomics,
environmental justice, and cultural resources.
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EXECUTIVE SUMMARY

ES.1 Proposed Action

The United States (U.S.) Department of the Navy (Navy) has prepared this Environmental Impact
Statement (EIS) to assess the potential environmental consequences associated with continuation of
military testing and training activities within the Patuxent River Complex (PRC) to meet current and
projected military readiness requirements. This action includes testing and training activities analyzed in
the December 1998 Final EIS for Increased Flight and Related Operations in the PRC (hereinafter referred
to as the 1998 PRC EIS) and subsequent Environmental Assessments, as well as adjustments to current
testing and training activities required to support projected Navy military readiness requirements into the
foreseeable future.

The PRC is based at Naval Air Station (NAS) Patuxent River, Maryland, approximately 60 miles southeast of
Washington, D.C. The PRC Study Area consists of airspace that overlies portions of Maryland, Virginia, and
Delaware, as well as land and water areas that support the testing and training of Navy and Marine Corps

aircraft and aircraft systems.

The Navy is the lead agency for the Proposed Action. There are no cooperating agencies for this Proposed
Action.

ES.2 Purpose of and Need for the Proposed Action

The purpose of the Proposed Action is to provide Sailors and Marines with equipment and technology
that operates effectively and safely to support current and projected future military readiness
requirements. The need for the Proposed Action is to maintain military readiness of naval forces capable
of winning wars, deterring aggression, and maintaining freedom of the seas, now and into the future,
consistent with Title 10 of the U.S. Code (U.S.C.) section 8062.

ES.3 Alternatives Considered
Alternatives were developed for analysis based upon the following screening factors:

e an annual capacity to:

o conduct testing of current systems and current technologies

o support maintenance, repair, modification, and modernization of current systems
o conduct testing of new systems and new technologies to address emerging threats
(@]

support military training essential to develop and maintain proficiency, particularly of U.S.
Naval Test Pilot School students and Naval Test Wing Atlantic pilots supporting aircraft
research, development, test and evaluation (RDT&E)

o accommodate potential increases in testing and training to meet future military readiness
requirements

e the ability to:

o provide a safe and operationally realistic air, land, and water environment to conduct
testing and training activities

o perform full-spectrum aircraft RDT&E using state-of-the-art ground and flight test facilities

o sustain proximity to requisite range tracking, data transmission, instrumentation, and
communication capabilities to provide accurate data to decision makers
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o conduct testing by aircraft developmental test pilots in fixed-wing jet, fixed-wing propeller,
rotary-wing aircraft, and unmanned aerial systems (UAS) platforms

o testand train in an environment with required range safety, laser safety, flight clearances,
and frequency clearances

o testyear-round as well as day and night

o retain Navy acquisition and RDT&E capabilities at a single location for cradle-to-grave
aircraft program management

The Navy is considering two action alternatives that meet the purpose of and need for the Proposed
Action and a No Action Alternative.

ES.4

Under the No Action Alternative, the Navy would continue testing and training activities within
the PRC at the same annual flight hours and mix of aircraft, non-explosive munitions, and
systems as is currently being conducted based on a 10-year operational baseline. This baseline
includes testing and training activities analyzed in the 1998 PRC EIS and subsequent
Environmental Assessments.

Under Alternative 1, the Navy would conduct the same types of testing and training activities
within the PRC as the No Action Alternative, but with higher annual flight hours as well as
adjustments to current aircraft mix, non-explosive munitions numbers, and systems to
accommodate projected testing and training requirements identified by Navy subject matter
experts for the foreseeable future. This alternative is based on the annual level of increased
operational tempo required to meet typical readiness of naval forces for the foreseeable future
but not during increased global conflicts. Alternative 1 also includes adjustments to enhance
certain current tenant squadron activities and adds the testing of directed energy technologies
to address new and emerging threats.

Under Alternative 2, the Navy would conduct the same types of testing and training activities
within the PRC as Alternative 1, but with increased annual number of flight hours as well as
adjustments to the current aircraft mix, non-explosive munitions numbers, and systems to
accommodate projected testing and training requirements identified by Navy subject matter
experts for increased global conflict. This alternative is based on the maximum potential annual
level of increased operational tempo required to maintain readiness of naval forces for the
foreseeable future and during increased global conflicts. Under this alternative, the Navy would
be able to meet the highest level of military readiness. Alternative 2 is the Navy’s Preferred
Alternative.

Summary of Potential Environmental Consequences of the Action Alternatives on the
Resources Evaluated in the EIS

Council on Environmental Quality (CEQ) regulations, the National Environmental Policy Act (NEPA), and
Navy instructions for implementing NEPA, specify that an EIS should address the resource areas
potentially subject to impacts. In addition, the level of analysis should be commensurate with the
anticipated level of environmental impact.

The following resource areas have been addressed in this EIS: ambient airborne noise, air quality, water
resources and sediments, biological resources (e.g., aquatic and terrestrial protected species), public
health and safety, land use, socioeconomics, environmental justice, and cultural resources. Because the
Proposed Action does not include activities that would impact certain resources, these nonimpacted
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resources are not analyzed in this EIS. Resources and issues that were considered but not carried
forward for further consideration include geological resources, visual resources, infrastructure,
transportation, demographics (including employment and housing occupancy), airspace and airfield
operations, and hazardous materials and waste.

The Navy has prepared this EIS based upon federal and state laws, statutes, regulations, and policies
pertinent to the implementation of the Proposed Action, including the following:

NEPA (42 U.S.C. sections 4321-4370h), which requires an environmental analysis for major
federal actions that have the potential to significantly impact the quality of the human
environment

CEQ Regulations for Implementing the Procedural Provisions of NEPA (40 CFR parts 1500-1508)

Navy regulations for implementing NEPA (32 CFR part 775), which provides Navy policy for
implementing CEQ Regulations and NEPA

Clean Air Act (42 U.S.C. section 7401 et seq.)
Clean Water Act (33 U.S.C. section 1251 et seq.)

Appropriation or Use of Waters, Reservoirs, and Dams, Annotated Code of Maryland,
Environment Article, Section 5-501, et seq.

Water Pollution Control, Annotated Code of Maryland, Environmental Article, Sections 9-313
through 9-323

Coastal Zone Management Act (16 U.S.C. section 1451 et seq.)
National Historic Preservation Act (54 U.S.C. section 306108 et seq.)
Native American Graves Protection and Repatriation Act of 1990
Endangered Species Act (16 U.S.C. section 1531 et seq.)

Magnuson-Stevens Fishery Conservation and Management Reauthorization Act (16 U.S.C.
section 1801 et seq.)

Marine Mammal Protection Act (16 U.S.C. section 1361 et seq.)

Migratory Bird Treaty Act (16 U.S.C. sections 703—712)

Bald and Golden Eagle Protection Act (16 U.S.C. sections 668—668d)

Fish and Wildlife Conservation Act

Federal Aviation Administration Regulations Part 91, General Operating and Flight Rules
Military Munitions Rule, 40 CFR parts 260-266 and 270

Executive Order (EQ) 12962, Recreational Fisheries

EO 12898, Federal Actions to Address Environmental Justice in Minority Populations and Low-
Income Populations

EO 13045, Protection of Children from Environmental Health Risks and Safety Risks
EO 13175, Consultation and Coordination with Indian Tribal Governments

EO 13186, Responsibilities of the Federal Agencies to Protect Migratory Birds

Table ES-1 summarizes the potential impacts associated with each of the alternatives.
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Table ES-1 Summary of Potential Impacts to Resource Areas
Resource Area No Action Alternative | Alternative 1 | Alternative 2 (Preferred Alternative)
Ambient Airborne Noise levels associated with each alternative reflect existing noise mitigation measures identified in the 1998 PRC EIS and operating
Noise procedures designed with noise impact minimization in mind (Table ES-3 and SOPs in Chapter 2).

Under the No Action Alternative, no
changes from baseline conditions would
occur. The intensity and frequency of loud
noise events would remain the same.
Time-averaged noise level exceeding 65
dBA DNL would continue to affect 594
acres of land encompassing an estimated
1,290 residents. DNL at the representative
locations studied (i.e., selected sensitive
locations) would continue to be as high as
66 dBA. The average number of speech
interference events would remain at six
per daytime hour or less outdoors, three
per hour or less indoors with windows
open, and two per hour or less with
windows closed at the representative
locations studied. Leqshy Would remain at
60 dBA at Lexington Park Elementary
School and below 60 dBA at other schools
studied. Classroom speech interference
events per average hour would remain at
two or fewer. The probability of sleep
disturbance would remain at 1 percent or
less at the locations studied. Hearing loss
risk would remain low off the installation.
Airspace overflight noise levels would
continue to be as high as 110 dBA Lmax.
Time-averaged noise levels would continue
to be below 55 dBA Lgnmr. Munitions and
sonic boom time-averaged noise levels
would continue to be below 50 dB CDNL on
all land areas. Sonic boom intensity would

Under Alternative 1, the intensity of the
loudest aircraft noise levels experienced
would remain the same as under the No
Action Alternative. However, the frequency
of noise events would increase, resulting in
1,158 acres of land area exposed to
elevated time-averaged noise levels (which
reflect both the intensity and number of
noise events) in the vicinity of the air
station. The estimated population within
that area is 2,640. DNL at representative
locations would increase by up to 2 dB. The
average number of speech interference
events per daytime hour would change by
less than one indoors, and the average
number of outdoor events per hour would
increase by one at 4 of the 15 locations
studied. Leqshr at two schools would
increase by 2 dB to 61 and 62 dBA,
respectively, while other schools studied
would remain below 60 dBA. Classroom
speech interference events per average
hour would increase by less than one. The
probability of sleep disturbance would
increase by 1 percent at Cedar Cove
Apartments and by less than 1 percent at
other locations. Hearing loss risk would
remain low off the installation. Airspace
overflight noise levels would remain the
same as under the No Action Alternative;
time-averaged noise levels would increase
by less than 2 dB, remaining below 55 dBA
Lanmr. Munitions and sonic boom noise

Under Alternative 2, the intensity of the
loudest aircraft noise levels experienced
would remain the same as under the No
Action Alternative. However, the
frequency of noise events would increase
resulting in 1,370 acres of land area
exposed to elevated noise levels in the
vicinity of the air station. The estimated
population within that area is 3,072. DNL
at representative locations would increase
by up to 2 dB. The average number of
speech interference events per daytime
hour would change by one at Cedar Cove
Apartments and Elms Beach Park but
change by less than one at the other
locations. The average number of outdoor
events per hour would increase by one at
6 of the 15 representative locations
studied. Leq(shr at two schools would
increase by 2 dB to 61 and 62 dBA,
respectively, while other schools studied
would remain below 60 dBA. Classroom
speech interference events per average
hour would increase by less than one. The
probability of sleep disturbance would
increase by 1 percent at three of the
representative locations if windows are
open, at two locations if windows are
closed, and by less than 1 percent at other
locations. Hearing loss risk would remain
low off the installation. Airspace overflight
noise levels would remain the same as
under the No Action Alternative; time-
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Table ES-1 Summary of Potential Impacts to Resource Areas, Continued
Resource Area No Action Alternative Alternative 1 Alternative 2 (Preferred Alternative)
remain the same, and munitions noise levels would remain below 50 dB CDNL on | averaged noise levels would increase by
would remain below 115 dBP on land. all land areas. Sonic boom intensity would | less than 3 dB, remaining below 55 dBA
remain the same as under the No Action Ldnmr-
Alternative, and munitions noise would Munitions and sonic boom noise levels
remain below 115 dBP on land. would remain below 50 dB CDNL on all
land areas. Sonic boom intensity would
remain the same as under the No Action
Alternative, and munitions noise would
remain below 115 dBP on land.
Air Quality Because ground support equipment is operated only at the installations in St. Mary’s County, Maryland (in attainment), and no

vessels or munitions are operated or expended in the nonattainment areas, only aircraft flight hours have the potential to impact
general conformity in the Calvert and Sussex County nonattainment areas and Kent County (Delaware) and Charles City, Gloucester,
James City, and York County (Virginia) maintenance areas. A General Conformity applicability analysis was conducted, and pollutant
emissions are well below the de minimis level. Thus, a formal General Conformity determination is not applicable.

Under the No Action Alternative, there
would be no change to baseline historical
levels of criteria pollutant or greenhouse
gas emissions. All criteria pollutants from
PRC testing and training reflect less than
16 percent of the PRC Study Area
emissions.

Under Alternative 1, pollutant emissions
would increase over the baseline, but they
would not be expected to exceed any
regulatory thresholds and would continue
to represent a very small portion of the
overall PRC Study Area annual emissions
that contribute to regional air quality.
Specifically, all criteria pollutants from PRC
testing and training reflect less than a

5 percent change of the PRC Study Area
emissions from the baseline.

Under Alternative 2, pollutant emissions
would also increase over baseline levels
and would represent a slightly larger
increase than under Action Alternative 1,
but would still not exceed regulatory
thresholds and would continue to
represent a very small portion of the
overall PRC Study Area annual emissions
that contribute to regional air quality.
Specifically, all criteria pollutants from
PRC testing and training reflect a

7 percent or less change of the PRC Study
Area emissions from the baseline.

Water Resources and
Sediments

Under the No Action Alternative, minor,
localized, and short-term changes to
bottom contours and bottom type would
occur as well as increases in turbidity
associated with resuspended sediments
from physical disturbances to bottom
sediments from initial impact and recovery

Under Alternative 1, the impacts would be
similar to but slightly higher (due to
increased activities and non-explosive
munitions and other MEM) than those
described for the No Action Alternative.

Under Alternative 2, the impacts would be
similar to but slightly higher (due to
increased activities and non-explosive
munitions and other MEM) than those
described for the No Action Alternative.
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Table ES-1

Summary of Potential Impacts to Resource Areas, Continued

Resource Area

No Action Alternative

Alternative 1

Alternative 2 (Preferred Alternative)

of munitions and other MEM from the
Chesapeake Bay floor as well as from
anchor deployments and similar activities.
In addition, the proposed testing and
training activities would result in a minor
potential for releases of MEMCs, but these
releases are not expected to exceed water
quality criteria or sediment guidelines.
Pollutant stressors would not adversely
affect designated beneficial use or pose
unacceptable risks to human health or the
environment. Combined stressor impacts
would consist of minor, localized, short-
term increases in turbidity and decreases in
dissolved oxygen due to resuspension of
bottom sediments related to physical
disturbances.

Biological Resources
Pertaining to All
Alternatives

The Navy considered all potential stressors on biological resources (acoustic, physical disturbance and strike, pollutants, energy,
entanglement, ingestion, indirect/secondary, and stressors combined) from the Proposed Action alternatives. For all Proposed Action
alternatives, the potential impact of the proposed activities is minimized by established SOPs (Chapter 2) and avoidance and

mitigation measures (Table ES-3).

Biological Resources,
Overall Differences
Between Alternatives

The type of events would be mostly the
same as under Alternatives 1 and 2, but the
number of events would be lower due to
the decreased level of only current
activities. The current level of activity
characterizing the No Action Alternative
has not resulted in long-term/population-
level impacts for any biological resource.

The type of events would be mostly the
same as under the No Action Alternative,
but the number of events would be greater
due to the increased level of current and
additional activities. The additional events
feature the same stressors, representative
assets, and locations as under the No
Action Alternative. Alternative 1 would add
active sonobuoys in the same location as
dipping sonar and directed energy weapon
systems testing. The additional events and
activities would not result in long-
term/population-level impacts for any
biological resource.

The type of events would be mostly the
same as under the No Action Alternative,
but the number of events would be greater
due to a maximum level of current and
additional activities. The additional events
feature the same stressors, representative
assets, and locations as under the No
Action Alternative. Alternative 2 would
add active sonobuoys in the same location
as dipping sonar and directed energy
weapon systems testing. The additional
events and activities would not result in
long-term/population-level impacts for
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Table ES-1 Summary of Potential Impacts to Resource Areas, Continued

Resource Area No Action Alternative Alternative 1 Alternative 2 (Preferred Alternative)
any biological resource, in accordance
with the analysis summarized below.
Biological Resources, | Estuarine vegetation (e.g., marsh plants, seagrass beds) may be affected by physical disturbance and strike, pollutants, indirect or
Specific to Estuarine secondary stressors, and stressors combined from mostly water-based assets. However, the damaging effect of these localized and
Environment infrequent or temporary stressor sources is hot expected to result in any long-term/population-level impacts on estuarine plant species.
(Alternative 2) Impact of additional activities: Estuarine vegetation may be impacted by directed energy weapon systems testing and associated UAS
targets expended in the Bloodsworth Island SDZ, though minimally, due to the nature of the disturbances. Directed energy weapon
systems testing over estuarine waters may damage plant tissue at or above the surface, but the effect would be unlikely to occur
and/or insignificant in terms of population-level effects on estuarine plant species.
Estuarine animals including sturgeon, sea turtles, water birds, and marine mammals, may be affected by acoustic, physical
disturbance and strike, pollutants, energy, entanglement, ingestion, indirect/secondary, and stressors combined from mostly air- and
water-based assets and associated weapons firing/MEM. However, the mostly behavioral response to these localized and infrequent
or temporary sub-stressors is not expected to result in any long-term/population-level impacts on estuarine animal species.
Impact of additional activities: Invertebrates, fishes, and reptiles, including shellfish beds, sturgeon, and sea turtles, are not sensitive
to mid-frequency sounds from dipping sonar and active sonobuoys. Marine mammals are sensitive to mid-frequency sonar but
impacts from this rare activity would be avoided with application of established avoidance and mitigation measures and other
factors. Directed energy weapon systems testing and associated UAS targets expended in the Chesapeake Bay Water Range and
Bloodsworth Island SDZ are very unlikely to coincide with the occurrence of rare species (e.g., sturgeon, sea turtles, marine
mammals) at the surface and it would be unlikely to harm large and resilient animals in the event of a brief exposure. Impacts on
smaller estuarine animals could be more damaging but would be unlikely and insignificant in terms of population-level effects.
Biological Resources, | Terrestrial vegetation in mostly previously disturbed land areas may be affected by physical disturbance and strike, pollutants,
Specific to Aerial, indirect or secondary stressors, and stressors combined from land-based assets. However, the damaging effect of these localized and
Terrestrial, and infrequent or temporary sub-stressors is not expected to result in long-term/population-level impacts on terrestrial plant species.
Freshwater Freshwater vegetation would not be affected by any of the action alternatives.
Environments Impact of additional activities: Terrestrial vegetation may be damaged by directed energy weapon systems testing and associated
(Alternative 2) UAS targets recovered over previously disturbed areas, but the effect would either be very unlikely to occur for rare plants or

insignificant in terms of a population-level effects in the event of an effect on more-common plants. No effect on freshwater plants is
expected from directed energy weapon systems testing.

Aerial and terrestrial animals, including rare tiger beetles, shore birds, and wading birds, may be affected by acoustic, physical
disturbance and strike, pollutants, energy, indirect/secondary, and stressors combined from mostly air- and land-based assets.
Freshwater animals may be affected by acoustic stressors when their head is above water. However, the mostly behavioral response
to these mostly localized and infrequent or temporary stressor sources is not expected to result in long-term/population-level
impacts on aerial, terrestrial, or freshwater animal species.
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Table ES-1

Summary of Potential Impacts to Resource Areas, Continued

Resource Area

No Action Alternative

| Alternative 1

| Alternative 2 (Preferred Alternative)

Impact of additional activities: Rare species (e.g., tiger beetles, some wading/shore birds) are very unlikely to coincide with directed
energy weapon systems testing over terrestrial areas and effects would be insignificant in terms of population-level effects on more-
common animals. No effect on freshwater animals is expected from directed energy weapon systems testing.

Public Health and
Safety

The Navy would continue to employ established safety requirements and protocols, as discussed in Chapter 2 SOPs and Section 3.5,
related to the safe operation of electromagnetic, laser, and other such systems. The Navy recovers expended UAS targets and
surface targets to the extent practicable, to avoid them becoming a collision risk. With regard to vessel safety, the Navy practices the
fundamentals of safe navigation, requiring vessel operators to be alert at all times, travel at a safe speed for the prevailing
conditions, use state-of-the-art satellite navigational systems, and be trained to take proper action to avoid collisions. The acoustic
stressor associated with aircraft operations may impact public health and safety by potentially resulting in a disproportionate impact
on children as evaluated against the requirements of EO 13045; however, the Navy does not anticipate any significant

disproportionate health impacts to children caused by aircraft noise.

Under the No Action Alternative, there
would be no change in impacts over
existing conditions. Release of non-
explosive munitions primarily occurs in the
Chesapeake Bay Water Range and is
focused around the munition
concentration areas, limiting the potential
for striking the public. Additionally, the
Navy would continue to implement SOPs
that protect public health and safety.
Unrecoverable pieces of MEM are typically
small (such as sonobuoys), constructed of
soft materials (such as foam-filled plastic),
or intended to sink to the bottom after
their useful function is completed and,
therefore, would not pose a strike risk to
civilian vessels or equipment. There would
be no changes to airfields used, aircraft
mix, or annual level of flight hours over
baseline levels; consequently, the potential
for aircraft mishaps or BASH incidents
would remain unchanged. The public may
encounter MEM; however, most of this
material does not pose a potential for

Increased activities increase the potential
for flight mishap and BASH incidents, but
established management strategies would
minimize risk. There would be no change
over existing conditions for potential
impacts associated with vessels or MEM.
Testing with directed energy weapons
(high-energy lasers and high-power
microwaves) would follow strict
procedures to ensure that nonparticipants
are not exposed to intense light energy or
microwave frequencies. These activities
would occur within range and/or
installation boundaries and exclusive use
airspace where the public will not be
impacted. Primary laser areas would
include Hooper Center Main Target and
Hannibal Target within the Chesapeake Bay
Water Range or within NAS Patuxent River
or OLF Webster boundaries on or near the
runways.

Under Alternative 1, an estimated 658
children experiencing noise levels above 65
dBA DNL contours would occur. This would

Increased activities increase the potential
for flight mishap and BASH incidents, but
established management strategies would
minimize risk. Testing with directed
energy weapons (high-energy lasers and
high-power microwaves) would follow
strict procedures to ensure that
nonparticipants are not exposed to
intense light energy or microwave
frequencies. These activities would occur
within range and/or installation
boundaries and exclusive use airspace
where the public will not be impacted.
Activities involving directed energy
weapons would occur within PRC
airspace, land areas, and water areas
permitted by Range Safety, where the
hazard pattern could be contained within
range and/or installation boundaries and
exclusive use airspace could be provided
(for air scenarios). Primary laser areas
would include Hooper Center Main Target
and Hannibal Target within the
Chesapeake Bay Water Range or within
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Table ES-1

Summary of Potential Impacts to Resource Areas, Continued

Resource Area

No Action Alternative

Alternative 1

Alternative 2 (Preferred Alternative)

safety impacts. Dive sites would be easily
avoided by vessels conducting testing or
training activities. Similar knowledge and
avoidance of popular fishing areas would
minimize interactions between testing and
training activities and recreational fishing.
ATMO personnel would remain in the area
until all flares were verified to be
extinguished.

Under baseline conditions, five block
groups in the NAS Patuxent River area
would be exposed to noise levels between
65 and 70 dBA DNL. However, only two of
these block groups have potential for
disproportional impacts because they
include higher percentages of children
(26.7and 30.5 percent, respectively) than
St. Mary’s County as a whole (24.8
percent). An estimated 337 children would
be affected under the No Action
Alternative by noise levels above 65 dBA
DNL (but below 69 dBA DNL), equating to
approximately 26 percent of the exposed
population. No children would be affected
by noise levels above 70 dBA DNL. Aircraft
noise levels would be less than 65 dBA DNL
at all locations on and near OLF Webster.
The aircraft noise associated with the
existing operations is intermittent;
therefore, the Navy does not anticipate any
significant disproportionate health impacts
to children caused by aircraft noise.

The acoustics stressor, when considered in
conjunction with the physical
disturbance/strike stressor and the public
interaction stressor, would not result in

be an increase of 321 children (658 versus
337) over the No Action Alternative.

The potential for combined impacts from
the physical disturbance and the public
interaction stressors would be greater than
under the No Action Alternative due to the
increased operations. Regardless,
established procedures described above
would ensure that the physical disturbance
and public interaction stressors would pose
no unacceptable risks to public health or
safety.

NAS Patuxent River or OLF Webster
boundaries on or near the runways).
Under Alternative 2, an estimated 751
children experiencing noise levels above
65 dBA DNL contours would occur. This
would be an increase of 414 children (751
versus 337) over the No Action
Alternative.

The potential for combined impacts from
the physical disturbance and the public
interaction stressors would be greater
than under the No Action Alternative due
to the increased operations. Regardless,
established procedures described above
would ensure that the physical
disturbance and public interaction
stressors would pose no unacceptable
risks to public health or safety.
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Table ES-1

Summary of Potential Impacts to Resource Areas, Continued

Resource Area

No Action Alternative

Alternative 1

Alternative 2 (Preferred Alternative)

any combined impacts. However, the
physical disturbance/strike stressor and
the public interaction stressor may pose a
potential for combined impacts.
Commercial and recreational fishing
activities could encounter MEM that could
pose a strike risk (physical
disturbance/strike), while the public may
also encounter MEM that wash up on the
shore (public interaction). The potential for
direct interaction or a strike between the
public and Navy assets or expended
materials would not change from current
conditions. Established procedures
described above (e.g., recovering
expended targets and MEM and public
avoidance of testing and training areas)
would ensure that the physical
disturbance/strike and public interaction
stressors, singly or when combined, would
not pose unacceptable risks to public
health or safety.

Land Use

Impacts with each alternative reflect existing noise mitigation measures identified in the 1998 PRC EIS and operating procedures
designed with noise impact minimization in mind (Table ES-3 and SOPs in Chapter 2). The Proposed Action would be consistent to the
maximum extent practicable with the enforceable coastal zone management policies of Maryland and Virginia.

Under the No Action Alternative, there
would be no changes to regional land use;
however, a continuation of marginally
incompatible noise exposure to a small
area of residential land off the NAS
Patuxent River installation would occur.
Adjacent to the installation, approximately
9,800 acres would be exposed to noise
levels of 65 dBA DNL or greater under the
No Action Alternative, with 9,206 of these

Alternative 1 would result in a larger land
area exposed to noise levels of 65 dBA DNL
and greater, increasing from 594 acres
under the No Action Alternative to about
1,158 acres (excluding 11,541 acres over
water). Some areas would experience
increased noise exposure at levels above
recommended noise compatibility
guidelines based on specific land uses.
Under Alternative 1, three off-base local

Alternative 2 would result in larger DNL
noise contours and noise exposure,
encompassing a larger land area than
under the No Action Alternative,
increasing from 594 acres to about
1,370 acres (excluding 12,153 acres over
water). Some areas would experience
increased noise exposure at levels above
recommended noise compatibility
guidelines based on specific land uses.
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Table ES-1

Summary of Potential Impacts to Resource Areas, Continued

Resource Area

No Action Alternative

Alternative 1

Alternative 2 (Preferred Alternative)

acres occurring over water. The remaining
594 acres exposed to noise levels of 65 dBA
DNL or greater would occur over land,
including about 230 acres of residential
land off the installation.

Activities under the No Action Alternative
would not expose any new surrounding
areas to incompatible noise levels
compared to the current AICUZ conditions.
Land areas along the shoreline to the west
of Hooper Target may continue to
experience peak noise levels below 115
dBP but greater than 87 dBP; at these
levels, land use compatibility guidelines
recommend attenuation for structures for
residential land uses. Effects of noise and
overflights on recreational uses and
protected areas under the No Action
Alternative are essentially the same as
described for the affected environment
with noise levels below 55 dBA Lgnmr. These
noise levels are generally considered
compatible with any land uses underlying
PRC airspace, including uses within
protected areas. Jarboesville Park and John
G. Lancaster Park occur within the baseline
noise contour of 65 dBA DNL for aircraft
noise at NAS Patuxent River. Lexington
Manor Passive Park is within the 70 dBA
DNL noise contour. Outdoor recreational
use is generally considered compatible
with these noise exposure levels under the
AICUZ guidelines. Testing and training
activities would not pose any new risks to
surrounding land use.

parks are currently exposed to aircraft
noise levels of 65 dBA to 70 dBA DNL at
NAS Patuxent River. Lexington Manor
Passive Park and John G. Lancaster Park
would experience slight increases in noise
exposure, but only John G. Lancaster Park
would be newly exposed to levels of 70 to
75 dBA DNL and greater in portions of the
park. The projected noise levels are
considered compatible land uses under
AICUZ guidelines, but some persons
familiar with the parks may notice the
slight increase in noise.

The loudest aircraft noise levels would not
change, but the frequency of noise events
would increase. Under Alternative 2,
three off-base local parks are currently
exposed to aircraft noise levels of 65 dBA
to 70 dBA DNL at NAS Patuxent River.
Lexington Manor Passive Park and John G.
Lancaster Park would experience slight
increases in noise exposure, but only John
G. Lancaster Park would be newly
exposed to levels of 70 to 75 dBA DNL and
greater in portions of the park. The
projected noise levels are considered
compatible land uses under AICUZ
guidelines, but some persons familiar with
the parks may notice the slight increase in
noise.
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Table ES-1 Summary of Potential Impacts to Resource Areas, Continued

Resource Area

No Action Alternative | Alternative 1 | Alternative 2 (Preferred Alternative)

Socioeconomics

Noise levels associated with each alternative reflect existing noise mitigation measures identified in the 1998 PRC EIS operating
procedures designed with noise impact minimization in mind (Table ES-3 and SOPs in Chapter 2). The Mid-Bay region is known for its
large military presence, and the majority of local boaters have experienced these events for decades. Noise generated from Navy
vessels is temporary and localized and is consistent with the ambient noise environment of the inshore waters of the Chesapeake
Bay and within the PRC Study Area.

The Navy follows SOPs, which require that vessel operators are alert at all times, travel at a safe speed for the prevailing conditions,
observe no-wake zones, use state-of-the-art satellite navigational systems, and are trained to take proper action to avoid collisions.
In addition, the Navy provides Notice to Mariners, as appropriate, for testing and training activities. Continued implementation of
these practices minimizes the potential for public interaction between Navy vessels and other vessels. For example, range safety
protocols and SOPs include ensuring that an area is clear of all nonparticipating vessels before training activities take place. In
addition, the Navy provides advance notification of training activities to the public through Notices to Mariners and postings on Navy
websites.

Existing procedures for maintaining safe and efficient air traffic in the PRC airspace would continue. Coordination between Patuxent
River Terminal Radar Approach Control, Baywatch, and the Federal Aviation Administration would also continue in a proactive
fashion to support public use of the area.

Under the No Action Alternative, Under Alternative 1, potential impacts Under Alternative 2, potential impacts
recreational users within the vicinity of from noise associated with Navy testing from noise associated with Navy testing
NAS Patuxent River and OLF Webster may | and training to commercial and private and training to commercial and private
experience noise from aircraft during vessel transportation, commercial and vessel transportation, commercial and
testing and training activities. Noise recreational fishing participants and other | recreational fishing participants, and
associated with small- and medium-caliber | recreational users (i.e. divers, swimmers, other recreational users (e.g., divers,
weapons firing and deployment of non- etc.) would be similar in nature to the No swimmers) would be similar in nature to
explosive munitions and other MEM would | Action Alternative, but more frequent. Due | the No Action Alternative, but more
primarily occur in the Chesapeake Bay to the increases in PRC operational tempos,| frequent. Due to the increases in PRC
Water Range and may be audible and noise would likely impact a greater number | Operational tempos, noise would likely

disturbing to commercial and recreational | of commercial and recreational participants| impact a greater number of commercial
boaters. Noise generated from munitions | \vho may be present near the Chesapeake | @nd recreational participants who may be
firing and aerial target launching at the Bay Water Range (outside of any present near the Chesapeake Bay Water
Armament Test Area could be audible and Range (outside of any established range
potentially disturbing to commercial and safety clearance areas).

recreational boaters in nearby areas during Potential impacts to socioeconomic
events. Commercial and recreational resources from public interaction would
boaters in the Mid-Bay region could be similar in nature but more frequent
experience annoyance and disturbance and, therefore, likely impact a greater
associated with testing and training number of people than under the No
activities. Action Alternative. Potential impacts for

established range safety clearance areas).
Potential impacts to socioeconomic
resources from public interaction would be
similar in nature but more frequent and,
therefore, likely impact a greater number
of people than under the No Action
Alternative. Potential impacts for public
interaction during the use of directed
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operating procedures designed with noise impact minimization in mind (Table ES-3 and SOPs in Chapter 2). There would be six U.S.
Census Bureau block groups that are within the affected area, defined as the area with 65 dBA DNL or greater noise levels. Of the six
block groups within the affected area, four block groups have environmental justice communities present. Based on the
environmental justice analysis, there would be potential for disproportionately high and adverse impacts to minority and low-income

populations in the affected population under all alternatives due to noise.

Table ES-1 Summary of Potential Impacts to Resource Areas, Continued
Resource Area No Action Alternative Alternative 1 Alternative 2 (Preferred Alternative)
Navy vessel movement is consistent with energy weapon systems (i.e., high-energy | publicinteraction during the use of
other vessel movement in waterways, and | lasers and high-power microwaves) under | directed energy weapon systems (i.e.,
the Navy follows strict safety operations to | this alternative would not be likely. high-energy lasers and high-power
reduce public interactions. The number of | Activities would occur within range and/or | microwaves) under this alternative would
events and cleared hours under the No installation boundaries and exclusive use not be likely. Activities would occur within
Action Alternative would be 68 events and | airspace. Primary laser areas would include | range and/or installation boundaries and
196 hours cleared for the Chesapeake Bay | Hooper Center Main Target and Hannibal exclusive use airspace. Primary laser
Water Range. Target within the Chesapeake Bay Water areas would include Hooper Center Main
Range or within NAS Patuxent River or OLF | Target and Hannibal Target within the
Webster boundaries on or near the Chesapeake Bay Water Range or within
runways. Testing and training within the NAS Patuxent River or OLF Webster
Chesapeake Bay Water Range may require | boundaries on or near the runways.
clearance of commercial and recreational | Testing and training within the
participants within small portions of the Chesapeake Bay Water Range may require
Bay, especially around Hannibal and clearance of commercial and recreational
Hooper Targets. participants within small portions of the
The number of events and cleared hours Bay, especially around Hannibal and
under Alternative 1 would be 250 annual Hooper Targets.
clearance events associated with 750 hours| The number of events and cleared hours
of clearance time compared to 68 events under Alternative 2 would be 275 annual
and 196 hours cleared under the No Action | clearance events associated with 825
Alternative for the Chesapeake Bay Water | hours of clearance time compared to 68
Range. events and 196 hours cleared under the
No Action Alternative for the Chesapeake
Bay Water Range.
Environmental Justice | Acoustic stressors associated with each alternative reflect existing noise mitigation measures identified in the 1998 PRC EIS and

Under the No Action Alternative, there
would be a total of approximately 1,290
people off the installation that reside
within the affected area. Out of the total
population estimated to reside within the

Under Alternative 1, there would be an
increase in the frequency of aircraft
activities that would expose a larger area,
and thus more residents (including
minority and low-income populations), to

Under Alternative 2, there would be an
increase in the frequency of aircraft
activities that would expose a larger area,
and therefore more residents (including
minority and low-income populations), to
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avoiding navigational hazards that appear on nautical charts, such as submerged wrecks and obstructions. In-water cultural
resources are not affected by acoustic stressors. Land-based cultural resources are not affected by physical disturbance and strike

stressors.

Table ES-1 Summary of Potential Impacts to Resource Areas, Continued
Resource Area No Action Alternative Alternative 1 Alternative 2 (Preferred Alternative)
65 dBA DNL or greater noise levels, noise levels of 65 dBA DNL or greater noise levels of 65 dBA DNL or greater
approximately 578 (44.8 percent) would be | compared to the No Action Alternative. compared to the No Action Alternative.
minority, which is meaningfully greater Under this alternative, there would be a Under this alternative, there would be a
compared to St. Mary’s County (24.9 total of approximately 2,640 people off the | total of approximately 3,072 people off
percent) (i.e., greater than 15 percent), and| installation that reside within the affected | the installation that reside within the
approximately 155 people (12 percent) area. Out of the total population estimated | affected area. Out of the total population
would be low income, which is higher to reside within the 65 dBA DNL or greater | estimated to reside within the 65 dBA
compared to St. Mary’s County (8.2 noise levels, approximately 1,143 people DNL or greater noise levels, approximately
percent) and, therefore, disproportionate. | (43.3 percent) would be minority, which is | 1,301 people (42.4 percent) would be
meaningfully greater compared to St. minority, which is meaningfully greater
Mary’s County (24.9 percent), and compared to St. Mary’s County (24.9
approximately 303 people (11.5 percent) percent), and approximately 345 people
would be low income, which is higher (11.2 percent) would be low income,
compared to St. Mary’s County (8.2 which is higher compared to St. Mary’s
percent) and, therefore, disproportionate. | County (8.2 percent) and, therefore,
disproportionate.
Cultural Resources The Navy would continue to employ established safety requirements and protocols, as discussed in Chapter 2 SOPs, including

Under the No Action Alternative, the
subsonic noise and sonic booms associated
with continuation of existing testing and
training activities would not be of sufficient
magnitude to impact historic properties
under the PRC Study Area airspace. The
continued use of the PRC Study Area and
associated physical disturbance and strike
stressor activities would not affect
underwater historic properties in the
Chesapeake Bay.

Under Alternative 1, the incremental
increase in overflights of any individual
historic resource would be infrequent and
of short duration and would not diminish
the characteristics that make the sites
eligible for the NRHP; the minor change to
the historic setting would not change the
character or use of the historic properties.
The minimal increase in visual or audible
elements introduced by the undertaking
would not diminish the integrity of the
properties’ significant historic attributes
and would not alter the characteristics that
qualify them for inclusion in the NRHP.
Therefore, the proposed increased use of
the PRC Study Area would cause no

Under Alternative 2, the incremental
increase in overflights of any individual
historic resource would be infrequent and
of short duration and would not diminish
the characteristics that make the sites
eligible for the NRHP. The minimal
increase in visual or audible elements
introduced by the undertaking would not
diminish the integrity of the properties’
significant historic attributes and would
not alter the characteristics that qualify
them for inclusion in the NRHP. Therefore,
the proposed increased use of the PRC
Study Area would cause no adverse effect
to the historic properties beneath the
airspace. In addition, the proposed
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Table ES-1

Summary of Potential Impacts to Resource Areas, Continued

Resource Area

No Action Alternative

Alternative 1

Alternative 2 (Preferred Alternative)

adverse effect to the historic properties
beneath the airspace. In addition, the
proposed increased use of the PRC Study
Area would not affect underwater historic
properties in the Chesapeake Bay.

increased use of the PRC Study Area
would not affect underwater historic
properties in the Chesapeake Bay.

Key: AICUZ = Air Installations Compatible Use Zone; BASH = bird/animal aircraft strike hazard; CDNL = C-weighted day-night average sound level; dB = decibels; dBA = A-
weighted decibels; dBP = decibels (peak); DNL = day-night average sound level; EO = Executive Order; Lygnmr = Onset-rate adjusted monthly DNL; Leq(shr) = eight-hour
equivalent sound level; Lyax = maximum sound level; MEM = military expended materials; MEMC = military expended material constituents; NAS = Naval Air Station; OLF =
Outlying Field PRC = Patuxent River Complex; NRHP = National Register of Historic Places; SDZ = surface danger zone; SOP = standard operating procedure; UAS =
unmanned aerial system.
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ES.4.1 Summary of Cumulative Impacts

The Proposed Action would contribute incremental effects to airborne noise, air quality, water quality
and sediment, biological resources, public health and safety, land use, socioeconomics, and
environmental justice. When considering other past, present, and reasonably foreseeable future
projects, there could be an overlap spatially and temporally with the Proposed Action, resulting in
potential cumulative impacts. Several of the proposed projects in the region involve transportation
improvements. These projects could add temporary noise, air quality, water quality, and biological
impacts during construction. The St. Mary’s County Airport Expansion could result in a minimal increase
in the likelihood of annoyance for people living near the airport and potential cumulative impacts with
the Proposed Action. The Cove Point Liquefied Natural Gas Terminal Expansion is operational and
contributes to a slight increase in vessel traffic. In contrast, overall numbers of recreational and
commercial vessels tend to fluctuate based on economic conditions. Projects such as the Readiness and
Environmental Protection Integration parks, Sentinel Landscape, Rural Legacy Area expansions, and
National Marine Sanctuary establishment would likely provide beneficial impacts such as maintaining
open space, protecting natural and cultural resources, and providing land use buffers while protecting
the military mission. As a result, these projects could partially offset potential cumulative impacts.

Each air-, land-, and water-based activity and asset associated with the Proposed Action has the
potential to generate one or more stressors that may consequently impact a resource area. Table ES-2
shows the stressors by resource area used to further assess potential cumulative impacts. As shown,
acoustic, physical disturbance/strike, pollutants, and public interactions could pose cumulative effects.
The PRC Study Area is already experiencing and absorbing a variety of stressors. Implementing the
Proposed Action would not be expected to result in a meaningful contribution to the ongoing stress or
cause significant impact on any resource, but it could contribute minute impacts on resources that are
already experiencing various degrees of interference and degradation. The measures described in
Chapter 2 (Proposed Action and Alternatives) and in Table ES-3 would limit the likelihood of overlap of
Navy stressors in time and space with non-Navy stressors to reduce the risk of direct impacts of the
Proposed Action.

Table ES-2 Potential Cumulative Stressor Impacts by Resource Area

Stressor
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ES.5 Mitigating Actions

The Navy has been mitigating the impacts from military readiness activities conducted throughout the
PRC for more than two decades, in accordance with the 1998 PRC EIS as well as Environmental
Assessments completed since that time.

Current mitigations implemented by the Navy derive from those existing NEPA documents or are
voluntary as noted in Table ES-3. No new mitigations have been identified since publication of those
existing NEPA documents. The Navy will continue to implement all current mitigations under the
Proposed Action for all alternatives. The Navy will also apply the Standard Operating Procedures
incorporated into the Proposed Action discussed in Chapter 2. No new mitigations are included as part
of the Proposed Action at this time. Should regulatory agencies or the public identify potential
mitigation measures as part of the NEPA consultation and review process, they will be considered in the
development of future versions of this EIS.
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Table ES-3 Impact Avoidance and Minimization Measures
Environmental Mitigation Anticipated Benefit / . o -
Resource Measure Evaluating Effectiveness LEElCeatngiengitioneing HEsporslly

Ambient Airborne
Noise

Maintain a noise
disturbance
reporting system.

Facilitate communication
between NAS Patuxent
River and the
surrounding community.

Provide a toll-free telephone number and email
address for noise disturbance reporting. Maintain a
database of noise disturbance reports. Monitor and
track the number of annual noise disturbances and
document trends in an annual noise report.

ATR Sustainability Office/NAS
Patuxent River Air Operations

Ambient Airborne
Noise

Provide noise
awareness briefs.

Avoid noise-sensitive
areas and mitigate noise
impacts to the
surrounding community.

Educate aircrew on local aircraft operating procedures
and noise sensitive receptors beneath the PRC
airspace. Monitor and track the number of briefs given
annually.

ATR Sustainability Office/NAS
Patuxent River Tenant
Squadrons

Ambient Airborne
Noise

Follow supersonic

event restrictions

and maintain sonic
boom monitoring

system.

Mitigate noise impacts
generated by sonic
booms to the
surrounding community.

Restrict supersonic flights below 30,000 feet to
weapons separation test flights. Restrict supersonic
flights above 30,000 feet to mission-critical flights.
Monitor and track annual numbers of supersonic
events and document noise disturbance trends
associated with supersonic events in an annual noise
report. Maintain sonic boom monitoring system.

ATR Military Radar Unit
(Baywatch)/NAS Patuxent
River Air Operations/ATR
Sustainability Office

Ambient Airborne
Noise

Utilize expanded
UAS routes.

Mitigate low-level noise
impacts due to UAS
overflights to residents of
the Northern Neck of
Virginia.

Increase areas within the PRC available for UAS
operations to reduce repetitive noise exposure over
any one location. Monitor and track the number of
annual UAS flight hours.

NAS Patuxent River Central
Schedules/NAS Patuxent River
Air Operations/UX-
24/Maryland Army National
Guard/ATR Sustainability
Office

Ambient Airborne
Noise

Limit Open-Air
Engine Test Cell
operations.

Mitigate noise impacts
due to jet engine open-air
test cell events to
residents of Solomons,
Maryland.

Limit maintenance runs for jet (turbofan and turbojet)
engines to mission-critical situations when enclosed
test cell is unavailable for an extended period of time.
Contact ATR Sustainability Office prior to testing to
determine if event may be conducted based on
favorable wind conditions. Monitor and track the
number of annual events conducted in the jet engine
testing instrumentation test cell.

Naval Air Warfare Center
Aircraft Division Propulsion
System Evaluation
Department/ATR
Sustainability Office
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mine
countermeasure
testing events.

water electromagnetic
devices towed at high
speed.

Table ES-3 Impact Avoidance and Minimization Measures, Continued

ZZZZ:ZZEMGI m:;iﬁ:fn ?:;;Zﬁ;:’;d;;’z{";ﬁ ess Implementing and Monitoring Responsibility
Biological Monitor for marine| Mitigate impacts to Visually survey for marine mammals and sea turtles HX-21 helicopter aircrew
Resources species prior to marine species due to within a radius of 1 nautical mile centered on the dip

mid-frequency mid-frequency active point prior to a mid-frequency active sonar event. Halt

active sonar sonar transmissions. or delay the event if a marine mammal or sea turtle is

system event. observed until the animal has moved outside the

survey area.

Biological Maintain altitude Mitigate impacts to Avoid overflight of Bloodsworth Island Range below NAS Patuxent River Central
Resources restrictions over waterfowl during 3,000 feet for fixed-wing aircraft and 1,000 feet for Schedules/ NAS Patuxent

Bloodsworth Island | migratory season. rotary-wing aircraft during migratory waterfowl River Air Operations/NAS

Range. season (typically November 15 to March 31). Patuxent River Tenant or

Transient Aircraft

Biological Monitor for marine| Mitigate impacts to Visually survey for marine mammals and sea turtles Program Executive Office
Resources species prior to marine species due to in- | within the test area. Halt or delay the event if a marine| (Littoral Mine Warfare) and

mammal or sea turtle is observed until the animal has
moved outside the survey area.

Naval Air Warfare Center
Aircraft Division

All resources

Continue test plan
environmental
review process.’

Ensure all testing and
training activities
conducted within the PRC
are adequately assessed
under NEPA.

Review all project test plans for compliance with the
PRC EIS and other NEPA documents as applicable.

ATR Sustainability Office

Ambient Airborne
Noise, Land Use,
and Environmental
Justice

Employ sonic boom
prediction tool.!

Mitigate potential noise
disturbances and
property damage due to
sonic booms to
populated areas within
the surrounding
community.

Generate a sonic boom footprint for all supersonic

weapons separation tests to predict potential noise
impacts. Postpone flights or adjust aircraft angle of
approach as needed to avoid impacts to populated

areas.

ATR Range Safety/Naval Test
Wing Atlantic Squadrons

Biological
Resources

Close one TERF
area landing zone
during northern
diamondback
terrapin nesting
season.?

Protect northern
diamondback terrapin
nests within the TERF
area helicopter landing
zones.

Close and use only one of two beach landing zones
during northern diamondback terrapin nesting and
hatching season (May to September). Place fencing
around the active landing zone to prevent terrapins
from nesting in the area. Conduct terrapin nest
surveys within landing zones each season.

NAS Patuxent River
Environmental Division
(Natural Resources
Department)

ES-19

Executive Summary



Patuxent River Complex EIS

Draft

April 2021

the Hannibal

Target during the
peregrine nesting
season (February
15 — August 15).1

nesting peregrine falcons.

disturbance of peregrine falcon nesting activities.

Table ES-3 Impact Avoidance and Minimization Measures, Continued
Environmental Mitigation Anticipated Benefit / , . T,
Impl t Monit: R lit
Resource Measure Evaluating Effectiveness Lt DL L L e ) ESporsly
Biological Aircraft flight Avoid/reduce potential Aircraft maintain 0.5-mile buffer from the Hannibal NAS Patuxent River Air
Resources restrictions over environmental impacts to| Target from February 15 through August to avoid Operations

TERF = terrain flight; UAS = unmanned aerial systems.

1. Voluntary mitigation
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ES.6 Public Involvement

Navy published a Notice of Intent to prepare an EIS on February 15, 2019, in the Federal Register. To
further notify the public of the scoping period, the Navy published advertisements in eight newspapers,
distributed press releases, mailed notification letters or postcards to key stakeholders, tribes, agencies,
and parties expressing an interest in this project, and provided notification via the project website. The
Notice of Intent described the Proposed Action and solicited agency and public comments during the
scoping period from February 15, 2019, through April 1, 2019. Scoping meetings were held on the
following dates and locations:

March 4, 2019 Heathsville, Virginia
March 5, 2019 California, Maryland
March 6, 2019 Princess Anne, Maryland
March 7, 2019 Cambridge, Maryland

The Navy received a total of 23 comments from federal agencies, state agencies, federally recognized
tribes, nongovernmental organizations, individuals, and community groups. These comments were
submitted via the project website’s electronic comment form, in writing at the scoping meetings, and
postal mail and e-mail. Comments received during the scoping period were considered in preparing the
Draft EIS. Comment categories included Proposed Action, Noise, Airspace, Land Use, Safety, Cultural
Resources, Biological Resources, Outreach, and General. A summary of comments can be found in
Appendix G (Public Involvement).
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1 Purpose of and Need for the Proposed Action

1.1 Introduction

The United States (U.S.) Department of the Navy (Navy) proposes to continue conducting military
research, development, test and evaluation (RDT&E) (also referred to as “testing”) and training activities
within the Patuxent River Complex (PRC) at Naval Air Station (NAS) Patuxent River, Maryland. NAS
Patuxent River is headquarters to the Naval Air Warfare Center Aircraft Division (NAWCAD), one of two
product centers within the Naval Air Systems Command (NAVAIR). NAWCAD is the Navy’s primary
testing, engineering, and Fleet support activity for naval aircraft, engines, avionics, and aircraft support
systems and is responsible for the scheduling and conduct of military readiness activities within the PRC.
These activities are consistent with those analyzed in the December 1998 Final Environmental Impact
Statement (EIS) for Increased Flight and Related Operations in the Patuxent River Complex (hereinafter
referred to as the 1998 PRC EIS) (U.S. Department of the Navy, 1998) and are representative of the types
of testing and training the Navy has been conducting in the PRC for decades.

The Navy has prepared this EIS in accordance with the National Environmental Policy Act (NEPA), as
implemented by the Council on Environmental Quality (CEQ) Regulations and Navy regulations for
implementing NEPA. This EIS will assess the potential environmental impacts associated with the
continuation of and adjustments to current testing and training activities conducted within the PRC
Study Area needed to support projected Navy military readiness requirements into the foreseeable
future.

1.2 Background

The Navy has conducted aircraft testing and training in the PRC for more than 75 years, since the
commissioning of NAS Patuxent River on April 1, 1943. From World War Il to the present, the station has
increasingly supported the RDT&E of aircraft and airborne weapon systems, evolving into the Center of
Excellence for Naval Aviation.

In the 1990s, the Navy began consolidating its technical capabilities (facilities and personnel), to reduce
redundancies and improve its products and services, streamlining the Naval Air Warfare Center into two
product centers within NAVAIR: the Aircraft Division, headquartered at NAS Patuxent River, and the
Weapons Division, headquartered at Naval Air Weapons Station China Lake, California. The majority of
naval aviation research and development (R&D) activities were moved from Pennsylvania, New Jersey,
and other locations to be combined with the NAWCAD test and evaluation (T&E) infrastructure at NAS
Patuxent River. Shortly thereafter, NAVAIR headquarters, for naval aircraft and airborne weapon
systems acquisition, relocated to the air station from Arlington, Virginia. This merger, of aircraft
acquisition and RDT&E at a single location, uniquely positioned NAWCAD to use the combined
resources, more efficiently and effectively, to meet Navy aviation technology requirements of the
future. These consolidated capabilities have extended beyond the Navy to benefit other U.S. military
services, federal agencies, commercial customers, and foreign governments. As such, NAWCAD Patuxent
River (hereinafter referred to as NAWCAD) is a designated Major Range and Test Facility Base, a core
Department of Defense (DoD) T&E asset providing information to DoD decision makers to support the
Defense Acquisition System and deliver effective aircraft and airborne weapons systems to the
warfighter.
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To support Navy acquisition requirements, NAWCAD manages and operates three primary components:
a test wing, test range, and ground test facilities and laboratories. NAWCAD Naval Test Wing Atlantic is
composed of four T&E squadrons (Air Test and Evaluation Squadrons Two Zero [VX-20], Two One [HX-
21], Two Three [VX-23], and Two Four [UX-24]) and the U.S. Naval Test Pilot School (see Appendix A,
Table A-1: Primary Patuxent River Complex Users, for brief description of each). As the Fleet advocate
for Navy aircraft T&E, Naval Test Wing Atlantic focuses on warfighter requirements by providing aircrew
and aircraft, maintenance services, operational and safety oversight, and facility support for
developmental flight and ground testing.

NAWCAD Atlantic Test Ranges (ATR) provide safe, highly instrumented, and controlled open-air ranges
to conduct testing and training in air, land, and sea environments. The primary “Inner Range” is within
the PRC Study Area (Figure 1.3-1) and contains military restricted airspace and underlying land and
water areas. The Inner Range proximity to ATR instrumentation enables collection of the decision-
quality data required to support Navy acquisition programs and other range customers. Additional air
and sea space is available offshore in the Virginia Capes Atlantic Warning Areas, which can expand ATR
support to over 50,000 square miles to meet testing and training requirements. Because the Atlantic
Warning Areas are outside the PRC Study Area, their associated activities are included in other Navy
NEPA/Executive Order 12114 documents (primarily the Atlantic Fleet Training and Testing Final
EIS/Overseas EIS [(U.S. Department of the Navy, 2018a)]). Therefore, ATR hereinafter will imply the
Inner Range only.

Prior to flight testing in the ATR, NAWCAD performs a significant amount of testing using its ground test
facilities and laboratories to meet test flight prerequisites in support of the RDT&E mission.
Ground-based testing involves non-flight R&D, aircraft and weapons systems component testing, and
laboratory-based modeling and simulation activities carried out at more than 100 dedicated facilities at
NAS Patuxent River and Outlying Field (OLF) Webster.

NAWCAD flight and related activities were analyzed in the 1998 PRC EIS. Since that time, the types,
tempos, and mix of aircraft, non-explosive munitions, and systems have changed; different types of
testing and training activities and new technologies have been introduced; and the PRC Study Area has
been expanded. Some of these changes were addressed in Environmental Assessments (EAs)
subsequently completed since 1998 (see Section 1.6, Key Documents). However, per CEQ guidance and
Navy policy, new environmental conditions, studies, and regulations warrant an updated analysis.

1.3 Location and Description of the Patuxent River Complex

The PRC is based at NAS Patuxent River, located in Southern Maryland approximately 60 miles southeast
of Washington, D.C. The 1998 PRC EIS defined the PRC as NAS Patuxent River and OLF Webster flight and
ground test facilities and airfields along with the ATR restricted airspace, Chesapeake Bay Water Range,
and fixed target areas. This EIS expands the PRC Study Area to include land, water, and airspace
historically and currently used by NAWCAD that were not assessed in the previous EIS. These include
Bloodsworth Island Range, waters beneath the restricted airspace outside the Chesapeake Bay Water
Range, and surrounding Federal Aviation Administration (FAA) airspace including Helicopter Operating
Areas (Helo OPAREAs) and Chessie Air Traffic Control Assigned Airspace (ATCAA). The PRC Study Area
components are shown in Figure 1.3-1 and a description of each is provided in the following subsections.
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Figure 1.3-1 PRC Study Area
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13.1 PRC Airspace

The FAA regulates and promotes safety of navigation for civil and military aircraft in U.S. airspace.
Special use airspace (SUA) is designated by the FAA where activities must be confined because of their
nature, where limitations are imposed upon aircraft that are not a part of those activities, or both. SUA
is primarily established for military flight operations and may be used for commercial or general aviation
when not reserved for military use.

Restricted airspace is a type of SUA within which the flight of aircraft, while not entirely prohibited, is
subject to restriction. Restricted airspace is designated where operations are hazardous to
nonparticipating aircraft and, when active, the nonparticipating aircraft are prohibited from entering
unless the operator (or pilot) has advance permission from the controlling or using agency. For ATR
restricted airspace, the FAA is the controlling agency that delegates permission to NAS Patuxent River
Air Traffic Control (ATC) as the using agency. Figure 1.3-2 shows the PRC special use and shared airspace
where the Navy conducts testing and training.

1.3.1.1 Restricted Airspace

ATR restricted airspace overlies approximately 2,352 square miles (1,800 square nautical miles) of
Southern Maryland, the Eastern Shore of Maryland, the Northern Neck of Virginia, and southwest
Delaware (Figure 1.3-2). Approximately 50 percent of the airspace rests over the waters of the middle
Chesapeake Bay while the remaining 50 percent is over land. The airspace comprises six restricted areas
with a vertical extent spanning from surface level up to 85,000 feet with some overlapping in altitude
(Table 1.3-1). The FAA identifies the restricted areas as SUA under 14 Code of Federal Regulations (CFR)
part 73. Each restricted area accommodates unique flight activities in support of the NAWCAD mission.
When scheduled for exclusive use, the airspace allows simultaneous flights, contains testing and training
activities, and maintains safe separation from all other air traffic.

The Navy requests and receives permission from the FAA to use the restricted airspace daily. During the
time the airspace is in use (i.e., activated), the ATR military radar unit, Baywatch, provides restricted
area containment surveillance under the supervision of NAS Patuxent River ATC. Restricted airspace is
typically activated between 7:00 a.m. to 11:00 p.m. on weekdays and 8:00 a.m. to 6:00 p.m. on
weekends. When not activated, the airspace is released back to FAA for command and control and may
be used for commercial or general aviation.

Table 1.3-1  Atlantic Test Ranges Restricted Airspace

Restricted Area Minimum Altitude (feet) | Maximum Altitude (feet)
R-4002 Surface Up to 20,000

R-4005 Surface Up to, but not including 25,000
R-4006 3,500 Up to, but not including 25,000
R-4007 Surface Up to 5,000

R-4008 25,000 85,000

R-6609 Surface 20,000

Key: R- = restricted area.

1-4

Purpose of and Need for the Proposed Action



Patuxent River Complex EIS Draft April 2021

Figure 1.3-2 PRC Airspace
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1.3.1.2 Helicopter Operating Areas

Adjacent to PRC restricted airspace are FAA Class E airspaces referred to in the NAS Patuxent River Air
Operations Manual (U.S. Department of the Navy, 2017a) as the East, West, and South Helo OPAREAs
(Figure 1.3-2). These areas are located over portions of the Eastern Shore of Maryland, Southern
Maryland, and the Northern Neck of Virginia, respectively, with perimeters bound by the extent of the
NAS Patuxent River Terminal Radar Approach Control and other geographic features. Although called Helo
OPAREAs for airspace management purposes, they are shared with private and commuter aircraft and
used by Navy rotary-wing as well as small, fixed-wing propeller aircraft to conduct lower altitude
operations that do not require restricted airspace. HX-21 squadron and U.S. Naval Test Pilot School are
the most frequent users of these airspaces.

Testing and training activities in the Helo OPAREAs are conducted consistent with FAA visual flight rules.
For access, squadrons contact and obtain a beacon code from NAS Patuxent River Terminal Radar
Approach Control to launch under visual flight rules. Use of the Helo OPAREAs deconflicts restricted
airspace traffic and improves safety of flight by minimizing pilot flight time over water.

1.3.1.3 Chessie Air Traffic Control Assigned Airspace

Chessie ATCAA is a type of SUA that is part of the national FAA Class A airspace structure. The ATCAA was
assigned to and developed exclusively for NAS Patuxent River ATC to provide air traffic segregation
between Navy aircraft testing within this FAA airspace and other air traffic flying under instrument flight
rules.

Contiguous with PRC restricted airspace, Chessie is subdivided into A, B, and C, with Chessie A and B
altitudes ranging 27,000 to 41,000 feet and Chessie C 18,000 to 50,000 feet (Figure 1.3-2). The airspace
accommodates flight tests that do not fit within the confines of the restricted airspace due to specific
altitude and headings required to maximize tracking time and test points at supersonic speeds. Use of the
ATCAA is infrequent and scheduling must be coordinated with the Washington Air Route Traffic Control
Center.

1.3.2 PRC Land Areas and Facilities

The following paragraphs describe the PRC land areas and facilities that support Navy testing and training.

1.3.2.1 NAS Patuxent River

The NAS Patuxent River main base occupies approximately 6,379 acres of land in St. Mary’s County,
Maryland, located on a peninsula known as Cedar Point at the confluence of the Patuxent River and
Chesapeake Bay (Figure 1.3-3). The air station also includes OLF Webster, Bloodsworth Island Range, and
Navy Recreation Center Solomons, as well as a number of smaller remote instrumentation sites in
Southern Maryland and on the Eastern Shore of Maryland.

NAS Patuxent River operates and maintains the land areas, airfield, and infrastructure required to support
NAVAIR, NAWCAD, and other tenant commands. The air station’s airfield, known as Trapnell Field,
typically operates from 7:00 a.m. to 11:00 p.m. and includes three runways (11,800 feet long, 9,700 feet
long, and 5,000 feet long) and eight primary helipads. The airspace immediately above the airfield is FAA
Class D airspace encompassed by restricted area R-4007. Additional facilities include the ATC tower, three
seaplane basins and a seaplane area (which are no longer used for seaplane operations), and the majority
of the Navy’s aircraft and airborne weapon systems ground test facilities and laboratories.
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Figure 1.3-3 NAS Patuxent River
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Navy Recreation Center Solomons is an annex of the air station in Calvert County, Maryland, located on
a peninsula bounded by the Patuxent River. The facility encompasses 296 acres and was deemed a
recreational center under Naval District Washington in 1971. Because testing and training activities are
not conducted at this recreational facility, it is not included in the Proposed Action.

1.3.2.2 OLF Webster

OLF Webster is an annex of the main NAS Patuxent River site located in St. Inigoes, Maryland, along the
eastern shore of the St. Mary’s River, with St. Inigoes Creek and Molls Cove forming its northern
boundary and the lower portions of the St. Mary’s and Potomac Rivers forming its southern boundary
(Figure 1.3-4). The 852-acre facility maintains two 5,000- by 150-foot runways with FAA Class E airspace
immediately above the airfield. Normal hours of operation are from 9:00 a.m. to 5:00 p.m. year-round.

OLF Webster is the primary site for the operation of unmanned aerial systems (UAS) by the UX-24
squadron and Maryland Army National Guard. Unique capabilities offered by the facility provide UAS
with: a dedicated operations center; exclusive-use areas; proximity to water for maritime operations;
and direct entry into restricted airspace without need for FAA coordination.

1.3.2.3 Bloodsworth Island Range

Bloodsworth Island Range is located in Dorchester County, Maryland, in the middle of the Chesapeake
Bay approximately 20 miles southeast of NAS Patuxent River. As specified in 33 CFR 334.190, the range
includes the restricted land and surrounding restricted waters of its surface danger zone (SDZ).

Bloodsworth Island Range has a combined land area of 4,738 acres and consists of four barrier islands
including Bloodsworth Island, Pone Island, Adam Island, and Northeast Island (Figure 1.3-5). A fifth
island, Great Cove, was formerly part of the range but is now completely submerged. Access to all
islands is restricted to Navy personnel or others escorted by the Navy.

From 1942 until 1996, the Navy used Bloodsworth and Pone islands for Fleet bombardment and
bombing training using both live and non-explosive munitions. Since 1996, no munitions have been
dropped or fired upon the range, and the Navy does not propose to resume those activities. Consistent
with the EA for Operations at the Bloodsworth Island Range (U.S. Department of the Navy, 2006), the
Navy continues to use Bloodsworth Island Range as a visual target for non-impact operations in support
of aviation-related testing within its overlying restricted airspace. Management of Bloodsworth Island
Range is assigned to both NAWCAD and NAS Patuxent River. During migratory waterfowl season
(November 15 to March 31), flights over Bloodsworth Island Range maintain a minimum altitude of
3,000 feet and 1,000 feet for fixed- and rotary-wing aircraft, respectively, per current Navy policy (U.S.
Department of the Navy, 2017a) (see Table 3.10-1, Impact Avoidance and Minimization Measures).

1.3.3 PRC Water Areas

The following subsections describe the PRC water areas beneath the ATR restricted airspace where the
Navy conducts testing and training including the primary Chesapeake Bay Water Range as well as areas
outside the water range used for transiting and supporting unique testing and training events

(Figure 1.3-6).
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Figure 1.3-4 OLF Webster
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Figure 1.3-5 Bloodsworth Island Range
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Key: DP = Dip Point; SS = Supersonic Aim Point; SUP = Supersonic Point.

Figure 1.3-6 PRC Water Areas
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1.3.3.1 Chesapeake Bay Water Range

The Chesapeake Bay Water Range is a restricted water area located in the middle Chesapeake Bay and
designated in 33 CFR part 334.200 as the “Chesapeake Bay, Point Lookout to Cedar Point; aerial and
surface firing range and target area, U.S. Naval Air Station, Patuxent River, Maryland, danger zones.” The
SDZ is open to surface craft navigation at all times except when restricted for Navy activities. Within the
water range SDZ is a combination of fixed target areas including two visual structure targets (Hooper
Target Complex and Hannibal Target), two impact and recovery areas (Bay Forest and Shoal), and four
virtual aim points (Supersonic Aim Points 1, 2, 3 [SS1, SS2, SS3] and Supersonic Point [SUP])

(Figure 1.3-6).

Fixed target areas provide safe, controlled locations where weapons separation testing and
air-to-surface firing can be conducted. Surface-to-surface firing is also permitted at Hooper and Hannibal
Targets. Further surrounding Hooper and Hannibal are small, circular prohibited areas (1,000 yards in
radius) that are closed to navigation at all times with the exception of vessels engaged in operational
and maintenance activities. All munitions used at the targets areas have non-explosive warheads,
although gun ammunitions and some rocket and missile motors may have propellants necessary for
firing (i.e., live-fired munitions). Table 1.3-2 provides a brief description of each fixed target area.

Table 1.3-2  Chesapeake Bay Water Range Fixed Target Areas

Chesapeake Bay Water
Range Fixed Target Areas

Target Description

Consists of a center main target (a reflective plywood visual target on a large
concrete pylon); two peripheral Coast Guard buoys (Southeast and Southwest
Buoys); and two aim points (Northeast and Northwest Buoys). Visual target
structures are not fired upon but are rather used as reference points. Impact
targets, if required, are typically items such as rafts or buoys floating near the
target structures. Primary non-explosive munitions expended at Hooper include
bombs, missiles, rockets, torpedoes, and gun ammunitions.

Hooper Target Complex

Hannibal Target Consists of a cargo ship, the ex-American Mariner, which was scuttled for use as
a visual target. Target ship is 442 feet in length with a 58-foot beam. Historically
used as a direct impact target but now is typically and intentionally missed to
preserve the target’s structural integrity. Primary non-explosive munitions
expended at Hannibal include bombs, missiles, rockets, torpedoes, and gun
ammunitions. Hannibal is heavily used for gunfire exercises.

Shallow water impact and recovery areas are generally, but not exclusively,
used when a munition or test item requires recovery. Shallow depth of water
and relatively hard, sandy bottom facilitate test article recovery as compared to
most of the mid-Chesapeake Bay’s silt and soft clay bottom sediments (in which
items sink) and water depths too deep for safe recovery by divers.

Bay Forest and Shoal
Impact and Recovery Areas

Four supersonic aim and release points used for weapons separation tests
conducted at supersonic speeds. No physical structures are present; only
Aim Points geographic coordinates that are referenced and targeted by aircrew. Primary
non-explosive munitions expended at aim points include general purpose and
practice bombs.
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1.3.3.2 Bloodsworth Island Range Surface Danger Zone and Prohibited Area

The Bloodsworth Island Range SDZ is defined in 33 CFR 334.190 as the “Chesapeake Bay, in vicinity of
Bloodsworth Island, Maryland, U.S. Navy” and covers an area of approximately 16,430 acres (26 square
miles) in the eastern portion of the middle Chesapeake Bay (Figure 1.3-5). The Surface Prohibited Area is
a smaller area within the SDZ encompassing the waters west of Pone Island. No unauthorized individual
or vessel is permitted to enter or remain in this area at any time. Per the CFR, no person, vessel, or other
craft shall approach closer than 75 yards to the beaches, shoreline, or piers of the islands at any time
unless authorized to do so by the Navy, nor approach rafts, barges, or platforms associated with the
islands closer than 100 yards. Procedures to access Bloodsworth Island Range are described in Table
2.5-1 (Standard Operating Procedures).

1.3.3.3 Patuxent River Seaplane Area

The Patuxent River Seaplane Area is a restricted water addressed in 33 CFR part 334.180 as one of the
“Patuxent River, Maryland; restricted areas, U.S. Naval Air Test Center, Patuxent River, Maryland.” The
area runs contiguously with the north shore of NAS Patuxent River in the lower Patuxent River between
Town Point and Hog Point (Figure 1.3-6). The seaplane area was historically used for seaplane takeoffs
and landings. Today, it is used intermittently by the Navy for activities such as search and rescue
training, watercraft testing, and science and technology demonstrations. As with Bloodsworth Island
Range, there are restrictions in the CFR that prohibit approaching within 75 yards of the installation and
100 yards of associated equipment.

1.3.3.4 Dip Points

Testing and training activities involving dipping sonar systems deployed by helicopters occur at four
discrete dip points located in the middle Chesapeake Bay north of the Chesapeake Bay Water Range
(Figure 1.3-6). The dip points provide the physical conditions, including salinity and water depth,
necessary to support dipping sonar events. Dip point depths range from approximately 100 feet to 146
feet, allowing the sonar transducer to be lowered from the helicopter to sufficient depths required for
testing, typically between 45 feet to 75 feet (U.S. Department of the Navy, 2013a).

1.3.3.5 Installation Surrounding Waters

Waters areas that are adjacent to and immediately surrounding PRC installations may also be used to
support testing and training. These include the southern end of the Patuxent River and middle
Chesapeake Bay surrounding NAS Patuxent River (including the installation’s three basins) and the
southern portions of the St. Mary’s and Potomac Rivers surrounding OLF Webster (Figure 1.3-6).
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1.4 Purpose of and Need for the Proposed Action

The purpose of the Proposed Action is to provide Sailors and
Marines with equipment and technology that operate
effectively and safely to support current and projected
future military readiness requirements.

Title 10 U.S.C. section 8062: “The Navy shall
be organized, trained, and equipped
primarily for prompt and sustained combat
incident to operations at sea. It is

The need for the Proposed Action is to maintain military responsible for the preparation of naval

readiness of naval forces capable of winning wars, deterring forces necessary for the effective

aggression, and maintaining freedom of the seas, now and prosecution of war except as otherwise

into the future, consistent with Title 10 United States Code assigned and, in accordance with integrated

(U.S.C.) section 8062. joint mobilization plans, for the expansion of
the peacetime components of the Navy to

141 Why the Navy Tests and Trains meet the needs of war.”

The Navy is statutorily mandated (per 10 U.S.C. 8062) to

protect U.S. national security by being ready, at all times, to effectively prosecute war and defend the
nation by conducting operations at sea and ashore. Naval forces must be ready for a variety of military
actions to address the economic, political, social, and environmental issues that occur in today’s rapidly
evolving world. Through its continuous presence on the world’s oceans, the Navy can respond to a wide
range of situations with over a third of its assets deployed overseas at any given time. This presence
helps to deter foreign aggression by preventing conflict escalation and providing the commander in chief
with options to promptly address global contingencies.

The Navy conducts testing and training (collectively referred to as “military readiness activities”) to
ensure service members are equipped to succeed in their mission of national defense. The Navy’s test
community is at the forefront of this objective, providing full life cycle RDT&E of Navy and Marine Corps
aviation systems and related equipment to meet Fleet capability and readiness requirements. R&D of
new technologies must continually occur to ensure naval forces can counter new and emerging threats.
The test community develops, tests, and delivers the products and services to maintain technological
advantages over U.S. adversaries.

Prior to Fleet delivery, all Navy systems and equipment must be tested to ensure proper functionality.
Testing begins at the R&D phase and continues through final systems and hardware certification. For
example, the design and build of a new aircraft involves the development of the aircraft’s software and
hardware, construction of the aircraft itself, testing of the aircraft’s airworthiness, and successful
operation of its systems. Once the aircraft is fielded, the test community continues support through its
operations and sustainment phase by providing in-service engineering and logistics assistance, such as
maintenance, repair, modification, and modernization (i.e., updates or upgrades) to software and
hardware systems, as well as training on the operation of the systems.

Training ensures military forces are proficient at their jobs, ready to deploy quickly, and able to respond
effectively while forward deployed. Before deployment, naval forces must train to develop a broad
range of capabilities that enable them to respond to threats, from full-scale armed conflict in a variety of
geographic areas to humanitarian assistance and disaster relief efforts. This training process prepares
Navy and Marine Corps personnel to be skilled in operating and maintaining the aviation systems and
equipment they will use to conduct their assigned missions. Training must be as realistic as possible to
provide real world experiences vital to ensure successful national defense. Training also provides the
test community valuable information to improve system and equipment capabilities and effectiveness.
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Safe and effective testing and training requires access to range complexes, such as the PRC, to enable
Sailors and Marines to “train as they fight” in a realistic environment with technological advantage. Use
of the PRC supports the achievement of military readiness and continued ability of the Navy to fulfill its
mission to protect the nation against potential adversaries and defend the rights of the U.S. and its allies
to move freely on the ocean.

1.4.2 Strategic Importance of the PRC

The colocation of NAWCAD and NAVAIR headquarters within the PRC creates synergy between the Navy
RDT&E and acquisition communities. The NAVAIR mission is to provide full life cycle support of naval
aircraft, weapons, and aviation systems operated by Sailors and Marines. NAWCAD reinforces this
mission by participating in all phases of the naval aviation acquisition process.

NAVAIR is affiliated with four Naval Aviation Program Executive Offices (PEOs), each with numerous
Program Manager Air offices, responsible for the life cycle management and execution of their assigned
major defense acquisition programs. They include:

e PEO Tactical Aircraft Programs

e PEO Air Anti-Submarine Warfare, Assault and Special Mission Programs

e PEO Unmanned Aviation and Strike Weapons

e PEO Joint Strike Fighter
PEOs and Program Manager Air offices sponsor the majority of testing within the PRC and establish the
capabilities and requirements needed to maintain military readiness of the U.S. Navy Fleet.

To meet these requirements, NAWCAD applies expertise throughout the acquisition process to deliver
high-quality data products essential for program decision makers to proceed to the next acquisition
milestone. Operations conducted under highly controlled conditions, within PRC flight and ground test
facilities, enable the collection of this empirical data and evaluation of systems performance. Unique
PRC capabilities and resources are highlighted in Table 1.4-1.

Table 1.4-1 Unique PRC Capabilities and Resources
Unique PRC Capabilities and Resources

e  Fully instrumented and integrated Atlantic Test Ranges, providing full-service support
for cradle-to-grave testing and training in a safe and operationally realistic air, land, and
sea environment

e  Highly skilled technical workforce employing the most advanced methods of aviation
engineering and RDT&E to meet Fleet requirements

e Test management coordination and range safety

e Radio frequency spectrum management

e Time, space, position information of tracked air vehicles, vessels, and munitions

e Real-time data transmission between test aircraft and ground stations using the
Real-time Telemetry Processing System

e World-class signature measurement capabilities

e Data processing and display

e Sea, land, and aerial target; threat emitter; and mobile asset services

e Over 100 ground test facilities and laboratories dedicated to aviation systems RDT&E

e Interface with state-of-the-art simulation and stimulation facilities and laboratories
modeling Fleet battlespace environments
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Table 1.4-1 Unique PRC Capabilities and Resources, Continued

Unique PRC Capabilities and Resources

e Interconnectivity with Naval Air Warfare Center Weapons Division ranges and other
Major Range and Test Facility Base sites

e Testing conducted by the Naval Test Wing Atlantic, the most technically diverse air wing
in naval aviation including the Navy and Marine Corps’ first dedicated unmanned aerial
system test and evaluation squadron

e  Center for full-spectrum RDT&E of Fleet unmanned aerial system platforms including
launch and recovery, control systems, data and communication links, mission sensor
packages, airspace integration, weapon integration, interoperability, and autonomy

e United States Naval Test Pilot School training of the world’s finest developmental test
pilots, flight officers, engineers, and industry and foreign partners; only United States
military test pilot school to offer rotary-wing aircraft instruction

Key: RDT&E =research, development, test and evaluation.

Recent changes in the DoD 5000 Series of The Defense
Acquisition Strategy promote a new adaptive acquisition
framework. This new framework is intended to drive
programs to deliver Fleet capabilities faster and more
efficiently through accelerated technology maturation and

rapid prototyping and fielding or, to “deliver capability at
the speed of relevance.” Innovation. Readiness. Speed to the Fleet.

The Proposed Action, to continue conducting military testing and training activities within the PRC, is
consistent with this strategy and critical to meeting its objective. As a Major Range and Test Facility
Base, the united NAWCAD and PRC is an irreplaceable, national asset whose support of the Defense
Acquisition System and delivery of superior naval aviation products must continue to maintain military
readiness of our naval forces and sustain our nation’s defense, now and into the future.

1.5 Scope of Environmental Analysis

This EIS includes an analysis of potential environmental impacts associated with a No Action Alternative
and two action alternatives (further described in Chapter 2, Proposed Action and Alternatives). The No
Action Alternative reflects a 10-year baseline of testing and training activities conducted within the PRC.
The action alternatives convey anticipated future operational requirements, projected by range complex
subject matter experts and users, to meet the purpose and need. Activities not included and considered
outside the scope of this EIS are those conducted (1) indoors within specialized ground test facilities
and/or laboratories at NAS Patuxent River and (2) offshore in the Atlantic Warning Areas (and previously
evaluated in the Atlantic Fleet Training and Testing EIS/Overseas EIS) (U.S. Department of the Navy,
2018a).

The environmental resource areas analyzed in this EIS include airborne noise, air quality, water
resources and sediments, biological resources, public health and safety, land use, socioeconomics,
environmental justice, and cultural resources. Direct, indirect, and cumulative impacts to these resource
areas are evaluated. In accordance with CEQ Regulations, 40 CFR section 1505.2, the Navy will issue a
Record of Decision (ROD) that provides the rationale for choosing one of the alternatives.
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1.6 Key Documents

Key documents are sources of information incorporated into this EIS. Documents are considered to be
key because of similar actions, analyses, or impacts that may apply to this Proposed Action. CEQ
guidance encourages incorporating documents by reference. Documents incorporated by reference in
part or in whole include:

Final EIS, Increased Flight and Related Operations in the Patuxent River Complex, December
1998 (ROD signed May 17, 1999). This EIS assessed the potential environmental effects of
increased flight and related operations in PRC test areas under the exclusive control and
scheduling authority of NAWCAD. The complex included NAS Patuxent River and OLF Webster
flight and ground test facilities and airfields, as well as the restricted airspace, aerial and surface
firing range, and fixed targets that comprised the Chesapeake Test Range, now known as ATR.
The Preferred Alternative was Operational Workload Il with a maximum of 24,400 flight hours
per year (U.S. Department of the Navy, 1998).

Final EA, Joint Strike Fighter Navy/Marine Corps Variant Concept Demonstration Phase Flight,
July 2000 (Finding of No Significant Impact [FONSI] signed August 28, 2000). This EA addressed
the Joint Strike Fighter (JSF) Program Office proposal to conduct a Concept Demonstration Phase
Flight Test Program for JSF aircraft variants, including the Navy carrier-based variant and Marine
Corps Short Takeoff and Vertical Landing (STOVL) variant. The Preferred Alternative involved
using NAS Patuxent River flight test support, test equipment, laboratories, and personnel to carry
out the Concept Demonstration Phase events for the carrier-based variant and STOVL JSF
aircraft. (U.S. Department of the Navy, 2000)

Final EA, Expansion of Test Operations by the Naval Surface Warfare Center Carderock Division,
Combatant Craft Division at the Naval Air Station Patuxent River, Maryland, July 2005 (no
FONSI issued; expansion of test operations did not occur at NAS Patuxent River). This EA
analyzed the expansion of the existing Combatant Craft Division test operations and introduction
of new tests at NAS Patuxent River to support RDT&E activities associated with surface vessels.
Tests evaluated vessel performance, watercraft disabling and identification devices, various
maritime technologies and products, warning shot effectiveness, and weapon systems firing.
Activities occurred in the Chesapeake Bay Water Range and Patuxent River within the PRC. (U.S.
Department of the Navy, 2005a)

Final EA/Overseas Environmental Assessment (OEA) for Organic Airborne and Surface Influence
Sweep (OASIS) Mission Tests, June 2005 (FONSI/Finding of No Significant Harm (FONSH) signed
September 6, 2005). This EA/OEA evaluated the potential environmental impacts associated with
OASIS test activities. The OASIS project tested mine countermeasure techniques by producing
magnetic and acoustic influences (“sweeps”) from a towed platform. Flying qualities and
performance, captive carry, jettison, mechanical characteristics, loading and unloading, ground
handling, and integration of OASIS hardware and software with a helicopter platform were
tested within the PRC. All OASIS activities conducted within PRC waters were non-magnetized
events. (U.S. Department of the Navy, 2005b)

Final EA, Operations at the Bloodsworth Island Range, Maryland, February 2006 (FONSI signed
February 2, 2006). This EA evaluated the potential environmental effects of increasing the use of
land and surface water resources of the Bloodsworth Island Range for RDT&E and select training
events. Based on mission requirements, the Navy chose to continue non-impact operations in
support of aviation-related testing within the restricted airspace above Bloodsworth Island
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Range. The Navy selected the “No-Action Alternative” as the preferred alternative, maintaining
the current operational environment. (U.S. Department of the Navy, 2006)

Final EA/OEA, The Joint Strike Fighter Development and Demonstration Developmental Test
Program, January 2007 (FONSI/FONSH signed January 31, 2007). This EA/OEA analyzed the
potential effects from conducting the JSF Development Test Program. Proposed Development
Test activities, involving three F-35 variants, were conducted over a six- to seven-year period at
DoD facilities and ranges equipped with the assets and expertise to support the T&E of military
strike aircraft weapon systems. Alternative One estimated approximately 35 percent of all
Development Test activities to occur within the PRC. Additionally, Preferred Alternative Two,
which included Alternative One, projected approximately 90 percent of all planned STOVL tests
to occur within the PRC. (U.S. Department of the Navy, 2007a)

Supplemental EA/OEA Joint Strike Fighter Systems Development and Demonstration,
Developmental Test Program, June 2013 (FONSI/FONSH signed August 26, 2013). This
Supplemental EA/OEA re-evaluated the potential effects of the Proposed Action to conduct the
JSF DT Program. Alternative One estimated 46 percent of the east coast F-35 flights to occur in
the PRC. Alternative Two (the Preferred Alternative) also projected 90 percent of the STOVL
hover operations and 64 percent of ground-based operations to be performed at NAS Patuxent
River. (U.S. Department of the Navy, 2013b)

Final EA, Functional Checks of the MH-60R Helicopter and the AN/AQS-22 System in the
Chesapeake Bay, December 2013 (FONSI signed December 20, 2013). This EA assessed the
potential impacts from increasing the number of annual functional check events of the
AN/AQS-22 sonar system and MH-60R helicopter in the middle Chesapeake Bay. Potential effects
to physical, biological, and man-made resources associated with the alternatives were studied.
Functional checks occurred at dip point locations north of the Chesapeake Bay Water Range
within the PRC. (U.S. Department of the Navy, 2013a)

Final EA, Atlantic Test Ranges Expansion of Unmanned Systems Operations, September 2014
(FONSI signed September 21, 2015). This EA assessed the potential environmental effects of
expanding unmanned systems testing and training activities in the ATR Inner Range. The
Proposed Action included types of UAS, unmanned ground systems, and unmanned maritime
systems either separately or as part of complex, multi-system groups. Testing of unmanned
systems supports the development of new generation unmanned platforms and their associated
sensors and payloads. (U.S. Department of the Navy, 2015a)

A list of publications used in preparing this EIS can be found in Chapter 7 (References). Documents
incorporated herein by reference are available upon request during the public review period by
contacting the Navy via the information provided in the Abstract.

1.7 Relevant Laws and Regulations

The Navy has prepared this EIS based upon federal and state laws, statutes, regulations, and policies
pertinent to the implementation of the Proposed Action, including the following:

NEPA (42 U.S.C. sections 4321-4370h), which requires an environmental analysis for major
federal actions that have the potential to significantly impact the quality of the human
environment

CEQ Regulations for Implementing the Procedural Provisions of NEPA (40 CFR parts 1500—1508)
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o Navy regulations for implementing NEPA (32 CFR part 775), which provides Navy policy for
implementing CEQ Regulations and NEPA

e (Clean Air Act (42 U.S.C. section 7401 et seq.)
e (Clean Water Act (33 U.S.C. section 1251 et seq.)

e Appropriation or Use of Waters, Reservoirs, and Dams, Annotated Code of Maryland,
Environment Article, Section 5-501, et seq.

e Water Pollution Control, Annotated Code of Maryland, Environmental Article, Sections 9-313
through 9-323

e Coastal Zone Management Act (16 U.S.C. section 1451 et seq.)

e National Historic Preservation Act (54 U.S.C. section 306108 et seq.)

e Native American Graves Protection and Repatriation Act of 1990 (25 U.S.C. section 3001 et seq.)
e Endangered Species Act (16 U.S.C. section 1531 et seq.)

e Magnuson-Stevens Fishery Conservation and Management Reauthorization Act (16 U.S.C. section
1801 et seq.)

e Marine Mammal Protection Act (16 U.S.C. section 1361 et seq.)

e Migratory Bird Treaty Act (16 U.S.C. sections 703-712)

e Bald and Golden Eagle Protection Act (16 U.S.C. sections 668—668d)
e Fish and Wildlife Conservation Act (16 U.S.C. sections 2901-2911)

e FAA Regulations Part 91, General Operating and Flight Rules

e Military Munitions Rule, 40 CFR parts 260-266 and 270

e Executive Order (EO) 12962, Recreational Fisheries

e EO 12898, Federal Actions to Address Environmental Justice in Minority Populations and Low-
Income Populations

e EO 13045, Protection of Children from Environmental Health Risks and Safety Risks
e EO 13175, Consultation and Coordination with Indian Tribal Governments

e EO 13186, Responsibilities of the Federal Agencies to Protect Migratory Birds

A description of the Proposed Action’s consistency with these laws, policies, and regulations, as well as
the names of regulatory agencies responsible for their implementation, is presented in Chapter 5 (Other
Considerations Required by NEPA) (Table 5.1-1, Principal Federal and State Laws Applicable to the
Proposed Action).

1.8 Public and Agency Participation and Intergovernmental Coordination

CEQ regulations direct agencies to involve the public in preparing and implementing their NEPA
procedures. On February 15, 2019, the Navy published in the Federal Register (Volume 84, Number 32
Federal Register page 4457) a Notice of Intent to prepare an EIS that included the dates and locations of
scoping meetings. The Navy also notified the public and government representatives through mailings of
letters and postcards, notices in local and regional newspapers and news websites, and on the EIS
website at www.PRCEIS.com. Details on these scoping materials are provided in Chapter 6 (Public
Involvement and Distribution). The Navy solicited public and agency comments during a scoping period
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from February 15, 2019, through April 1, 2019. Scoping meetings were held on the following dates and
locations:

March 4, 2019 Heathsville, Virginia
March 5, 2019 California, Maryland
March 6, 2019 Princess Anne, Maryland
March 7, 2019 Cambridge, Maryland

Comments received during the scoping period were considered in preparing the Draft EIS. The
comments are summarized in Section 6.4.2.2 (Public Scoping Comments) and are available in
Appendix G (Public Involvement).

The Navy has prepared this Draft EIS to inform the public of the Proposed Action and to allow the
opportunity for public review and comment. The 45-day public review period will begin with the U.S.
Environmental Protection Agency’s publication in the Federal Register of the Notice of Availability (NOA)
of the Draft EIS for the PRC. The Navy will also publish a NOA and Notice of Public Meetings in the
Federal Register that will describe the Proposed Action, solicit public comments, provide the public
comment period dates, and announce the local and regional library locations where Draft EIS copies will
be available for review. In addition, the Draft EIS will be available on the website at www.PRCEIS.com.
The Navy will hold virtual public meetings to describe the environmental impacts of the Proposed Action
and alternatives, and to receive comments on the Draft EIS impact analyses. Comments received during
the 45-day public comment period will be considered for development of the Final EIS.

The Navy will consider all substantive comments received from the Draft EIS public review period for the
development of the Final EIS. The U.S. Environmental Protection Agency will publish a NOA of the Final
EIS in the Federal Register to start the 30-day wait period. New substantive comments received during
the 30-day wait period will be addressed in the ROD. Following the 30-day wait period, a ROD will be
prepared. The ROD will state the decision, identify alternatives considered (including the Preferred
Alternative), address substantive comments received on the Final EIS that were not previously
addressed, discuss other considerations that influenced the final decision, and address mitigation, if
needed. Following signing of the ROD, the Navy will publish a NOA of the ROD in the Federal Register.

There are no cooperating agencies for this EIS. The Navy will consult with the National Marine Fisheries
Service Greater Atlantic Region and U.S. Fish and Wildlife Service Chesapeake Bay Field Office in
accordance with section 7 of the Endangered Species Act. The Navy will consult with the Mid-Atlantic
Field Office Supervisor and Essential Fish Habitat Coordinator, Greater Atlantic Regional Fisheries Office,
in accordance with the Magnuson-Stevens Fishery Conservation and Management Act. A Coastal
Consistency Determination will be prepared and submitted to the Maryland Department of Natural
Resources and Virginia Department of Environmental Quality. A Coastal Consistency Negative
Determination will be submitted to the Delaware Department of Natural Resources and Environmental
Control. The Navy will also coordinate with the State Historic Preservation Officer at the Maryland
Historical Trust, Virginia Department of Historical Resources, and Delaware Division of Historical and
Cultural Affairs regarding the Proposed Action.
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2 Proposed Action and Alternatives

This chapter provides detailed information on the Proposed Action and alternatives that are analyzed in
this Environmental Impact Statement (EIS).

2.1 Proposed Action

The Proposed Action is to continue conducting military testing and training activities within the Patuxent
River Complex (PRC) to meet current and projected military readiness requirements. The Proposed
Action includes testing and training activities analyzed in the 1998 PRC EIS and subsequent
Environmental Assessments (EAs), as well as adjustments to current testing and training activities
required to support projected United States (U.S.) Department of the Navy (Navy) military readiness
requirements into the foreseeable future. This EIS consolidates the testing and training activities
analyzed in these previous documents and, in addition to their continuation, accommodates the
following adjustments to current testing and training activities deemed necessary to meet typical and
maximum military readiness requirements into the future:

e higher annual average of aircraft flight hours and adjustments in aircraft mix (e.g., increased
unmanned aerial system [UAS] platforms)

e increases in most non-explosive munitions and other military expended materials (MEM)

e increased use of PRC waters to accommodate surface vessel and subsurface vehicle testing and
training

e adjustments in the types of mission systems being integrated and tested in aircraft and surface
and subsurface platforms (e.g., anti-submarine warfare [ASW] and mine countermeasure [MCM]
systems)

e expanded use of the Patuxent River Seaplane Area to enhance search and rescue (SAR) training
e addition of active sonobuoy testing in conjunction with helicopter dipping sonar tests

e testing of new technologies to address new and emerging threats

The types of testing and training activities and assets associated with the Proposed Action are described
in the following sections.

2.1.1 Activities Continuing from the 1998 PRC EIS

Under the Proposed Action, the Navy would continue all activities analyzed in the 1998 PRC EIS. These
activities can be broadly organized as aircraft flight activities, ground-based activities, or surface vessel
activities. All activities would continue to occur within the PRC airspace, land areas, and/or water areas
described in Section 1.3 (Location and Description of the Patuxent River Complex) and be executed
according to the safety policies and procedures described in Section 2.5 (Standard Operating Procedures
Included in Proposed Action).

2.1.1.1 Aircraft Flight Activities

As the Navy’s premier aircraft test range, flight activities are the most frequent and foremost performed
within the PRC. The Naval Air Warfare Center Aircraft Division (NAWCAD) Naval Test Wing Atlantic (NTWL)
and other squadrons home-based at Naval Air Station (NAS) Patuxent River (hereinafter referred to
collectively as tenant squadrons) conduct the majority of aircraft flights. Transient aircraft, not stationed
at NAS Patuxent River, also utilize PRC airspace but on a much less frequent basis. This combination of
tenant squadrons and transients comprise the primary users of the complex (Table 2.1-1). A description of
each squadron is provided in Appendix A (Patuxent River Complex Activity and Asset Descriptions).
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Table 2.1-1  Primary PRC Users

Naval Test Wing Atlantic Squadrons
Two Zero (VX-20)
Two One (HX-21)
Two Three (VX-23)
Two Four (UX-24)
United States Naval Test Pilot School (USNTPS)

Other NAS Patuxent River Squadrons

Air Test and Evaluation Squadron

Air Operations Search and Rescue (SAR)

Fleet Air Reconnaissance Squadron Four (VQ-4)
Air Test and Evaluation Squadron One (VX-1)
Scientific Development Squadron One (VXS-1)
Maryland Army National Guard (MDARNG)

Non-NAS Patuxent River Transients

Transient Squadrons

Flight activities occur daily and may involve the full spectrum of manned and unmanned, fixed- and
rotary-wing aircraft. All aircraft flights originating or terminating in the PRC or utilizing PRC airspace are
analyzed in this EIS. Aircraft flights are considered test flights, training flights, or other flights depending
on the type of flight activity.

Test flights evaluate the performance, reliability, and safety of new, modified, or upgraded aircraft
and/or associated aircraft systems. Tenant squadrons execute most test flights either in direct support
of Navy acquisition programs or in association with other military services, U.S. agencies, commercial
customers, or foreign governments (U.S. Department of the Navy, 1998). Test flights typically require
Atlantic Test Ranges (ATR) instrumentation and support and are performed under highly controlled
conditions to allow the collection of empirical data. These flights are accomplished within four main test
areas, with subareas that further define specific tests. A complete list of test flight activities is provided
in Appendix A (Patuxent River Complex Activity and Asset Descriptions). Squadron VX-1 also conducts a
small amount of test flights in carrying out its operational test (versus developmental test) mission.

Most training flights within the PRC are performed by the U.S. Naval Test Pilot School (USNTPS). The
school contributes over 6,000 flight hours per year training new aircraft test pilots. Other tenants train
to ensure their aircrew and aircraft are continuously able to support the NAWCAD research,
development, test and evaluation (RDT&E) and operational squadron missions. Tenant training flights
routinely occur within PRC airspace but do not typically require ATR support. Transient training flights
are accommodated on a noninterference basis with the primary aircraft test mission. These flights are
conducted by aircrews stationed within the surrounding area such as U.S. Air Force and state National
Guard reservists from Maryland and Pennsylvania, as well as U.S. Navy Fleet active duty squadrons
operating in Virginia. Transient training is primarily unit level (one to two aircraft) and may be passive
(e.g., an authorized flight transiting through PRC airspace) or interactive (e.g., requiring a combination of
ATR resources including but not limited to targets, real-time data retrieval, electronic warfare [EW]
threat emitters, and radars) (U.S. Department of the Navy, 1998).

Other flights include those conducted by tenant squadrons that have a support and/or operational
function. These other flights do not typically require ATR support but occur on a routine basis within the
PRC. Table 2.1-2 provides a brief description of aircraft flight activities. More comprehensive descriptions
of these activities are available in Appendix A (Patuxent River Complex Activity and Asset Descriptions).
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Table 2.1-2  Aircraft Flight Activities

Activity Name

Activity Description

Test Flights

Air Vehicle Tests

Expose the airframe and aircrew to the full operational limits of altitude, speed, load factor,
gross weight, environmental conditions, and operational situations experienced during Fleet
operations. Tests include aeromechanics (including weapons compatibility and separation
tests), air vehicle subsystems, structural tests, and crew systems. May involve the release of
non-explosive munitions or other MEM.

Carrier and
Shipboard Suitability
Tests

Evaluate aircraft compatibility with ship-based takeoff, approach, recovery equipment, and
landing using special ground-based facilities designed to simulate a shipboard environment
(e.g., TC-7 steam catapult, MK-7 arresting gear, and short takeoff vertical landing facility).
Tests include fixed-wing, rotary-wing, and ships’ air traffic and control and landing systems
certification tests.

Mission Systems
Tests

Evaluate the performance and operability of subsystems (e.g., electronics) that are integrated
into cockpit displays and fire control systems of modern military aircraft (and ships). Both the
operational functionality of the system (or subsystem) and interoperability with the aircraft
and its systems are verified. Tests include communication (including lasers), navigation,
information warfare, computers, armament control, sensors, electromagnetic environmental
effects, laser designators and rangefinders, and ship and shore-based systems. Do not
typically but may involve the release of non-explosive munitions or other MEM.

Electronic Warfare
Tests

Evaluate U.S. military electronic combat systems against a wide variety of threat simulations,
surrogates, and actual systems that represent real world threat scenarios. Tests include
electronic attack (including directed energy and cyberwarfare), electronic protection,
electronic warfare support, and radar cross section and infrared signature measurement.
May involve the release of non-explosive munitions or other MEM related to electronic
countermeasures (e.g., chaff, flares).

Operational Tests

VX-1 operational aircraft test and evaluate airborne anti-submarine warfare and maritime
anti-surface warfare weapon systems, airborne strategic weapons systems, as well as
support systems, equipment, and materials.

Training Flights

Aircrew Proficiency
Flights*

Performed to maintain the flying skills of pilots and aircrew personnel.

Field Carrier Landing
Practice*

Performed on a runway equipped to simulate an aircraft carrier flight deck to familiarize
pilots with carrier landings. Flown in close proximity to the airfield and below 3,000 feet.

United States Naval
Test Pilot School
Flights

Train experienced pilots in the processes and techniques of aircraft systems test and
evaluation to be aircraft test pilots.

Transient Training
Flights

Train transient aircrew in unit level skills such as aircrew proficiency, field carrier landing
practice, electronic warfare, weapons integration and separation, simulated air-to-air
combat, and other tactical training tasks. May involve the release of non-explosive munitions
or other MEM.

Other Flights

Support Flights

Naval Test Wing Atlantic aircraft provide support needed to successfully accomplish a testing
or training event. Flights include in-flight refueling, safety/photo chase, logistics, cooperative
target and threat simulation, range surveillance, or other unique services.

Cross-Country
Flights

Flown to transport equipment, material, and/or personnel to and from the air station in
support of testing, training, or basekeeping operations.

Functional Check
Flights

Conducted to determine whether the airframe, propulsion, accessories, and equipment are
functioning in accordance with predetermined standards when subjected to the intended
operating environment.
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Table 2.1-2  Aircraft Flight Activities, Continued

Activity Name Activity Description
Mission of State Unmanned aerial systems (e.g., MQ-4C Triton) perform post-hurricane surveillance involving
Flights high-altitude and meteorological surveys in support of post-disaster relief efforts.

Search and rescue helicopters (MH-60) locate and recover military or civilian personnel

Search and Rescue | . . . s .
injured or lost during a testing, training, or non-military event. May involve the release of

Flights . . .
marine markers as surface reference points to locate/mark survivors.
Strategic . . . .
& . VQ-4 aircraft (E-6B) conduct operational patrols to provide airborne command posts and
Communications . s
. strategic communications relays.
Flights
Scientific VXS-1 aircraft execute airborne science and technology projects such as bathymetry,

Development Flights [electronic countermeasures, gravity mapping, and radar development.

Key: MEM = military expended materials.
Note:
* = May also be performed by transients.

2.1.1.2 Ground-Based Activities

Ground-based activities include those performed by aircraft on the ground that are related to aircraft
flights or non-flight tests that are conducted in specialized ground test facilities and laboratories. Aircraft
ground-based activities are conducted to maintain aircraft at optimum and safe performance levels and
include aircraft pre- and post-flight checks, ground taxiing, aircraft ground testing, aircraft servicing, and
aircraft engine maintenance (U.S. Department of the Navy, 1998). Aircraft pre- and post-flight activities
include systems and propulsion tests and hydraulic checks performed before a mission is undertaken and
after it is completed. Aircraft ground tests include outdoor run-ups, steam ingestion, hover pad, and
aircraft run stand testing. These activities may involve various types of ground support equipment (GSE)
and are performed routinely by aircrew and maintenance personnel on airfield flight lines, taxiways,
tarmacs, and hangar aprons.

Ground test facility and laboratory testing involves non-flight research and development, aircraft and
weapons systems component testing, and laboratory-based modeling and simulations that are carried out
at over 100 specialized facilities at NAS Patuxent River and Outlying Field (OLF) Webster. Most ground
tests are performed indoors and are, therefore, not included in this EIS analysis. However, tests
conducted within facilities having an open-air, outdoor environment are included in the Proposed Action.
Locations of representative facilities with outdoor testing areas are shown in Figure 2.1-1.

The Open-Air Engine Test Cell Facility and Armament Test Area (ATA) are two such facilities with outdoor
components. The Open-Air Engine Test Cell Facility conducts full performance static runs of turbojet,
turboprop, and shaft engines. Engines are mounted on portable test cells, allowing the development of up
to 30,000 pounds of thrust. Tests evaluate test cell instrumentation and control systems and determine if
engines meet the standards for issue and installation into aircraft. The ATA is an operational range area
containing a gun-firing tunnel, rocket test stand, two munition drop test pits, helicopter missile launch pad,
and an aerial target launch area (Figure 2.1-2). Activities include aircraft gun-firing; munition drop tests;
aerial target launching; weapons compatibility and certification testing; and occasional use of a cockpit
escape system test rig. Facilities that emit electromagnetic energy in an outdoor environment are also
included in the Proposed Action. They include the Air Combat Environmental Test and Evaluation Facility,
Communications Test and Evaluation Facility, Facilities for Antenna and Radar Cross Section Measurement,
and several electromagnetic radiation test facilities. Ground test facilities and their associated tests are
further detailed in Appendix A (Patuxent River Complex Activity and Asset Descriptions).
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Figure 2.1-1 Ground Test Facilities and Laboratories
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Figure 2.1-2 Armament Test Area
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2.1.1.3 Surface Vessel Activities

Surface vessel activities involve the use of the Chesapeake Bay Water Range and its fixed target areas.
The safe use of the target areas is largely achieved by NAWCAD Atlantic Targets and Marine Operations
(ATMO) Division range support boats. Range support boats account for the majority of surface activities
conducted within PRC waters and provide the services required to safely accomplish a testing or training
event. These include range surveillance and clearance, logistics, cooperative target and threat
simulation, target launch or presentation, target or test article recovery, and other unique services.
Support boats can be manned or remote controlled (i.e., unmanned), depending on customer
requirements, or can be used to tow a target or act as targets themselves. Information on the current
ATMO fleet is available in Appendix A (Patuxent River Complex Activity and Asset Descriptions). ATMO
may also periodically contract or procure other boat types of similar size and performance.

2.1.2 Expanded Technologies and Capabilities Since the 1998 PRC EIS

As Navy aircraft, weapons, and systems evolve, so must the testing and training mission. Accordingly,
different types of testing and training activities and new technologies have been introduced to
accurately evaluate their effectiveness. The following sections describe the testing and training activities
assessed in EAs completed since 1998 (Section 1.6, Key Documents) as well as any proposed
adjustments to these and other current activities needed to meet military readiness requirements. All of
these activities fall within the existing testing and training areas, described above, except rather than
being conducted by current aircraft, they are performed by new or different air, land, surface, or
subsurface platforms. Example areas include vehicle performance testing, mission systems testing,
weapons integration testing, EW testing, and unit level training.

2.1.2.1 Surface and Subsurface Testing and Training

As a Major Range and Test Base Facility, NAWCAD has expanded its capabilities and resources beyond
aircraft flights to support the testing and training of non-NAWCAD surface and subsurface platforms.
These activities were analyzed in a 2005 EA (U.S. Department of the Navy, 2005a) (and NAWCAD
Records of Environmental Consideration) and include surface vessel and subsurface vehicle testing,
watercraft detection and disabling testing, and small boat training. Additional details on these activities
can be found in Appendix A (Patuxent River Complex Activity and Asset Descriptions).

Platforms include a variety of combatant and patrol craft as well as various unmanned maritime systems
(UMS) including unmanned surface vehicles (USV) and unmanned underwater vehicles (UUV). These
platforms are typically sponsored by customers such as the Naval Sea Systems Command (including the
Naval Surface Warfare Center); U.S. Coast Guard; Office of Naval Research; Defense Advanced Research
Projects Agency; or other nonmilitary groups, university research laboratories, agencies, or commercial
vendors.

Watercraft detection and disabling tests may involve the release of non-explosive munitions (e.g., gun
ammunition and missiles) or other MEM and require the use of fixed, floating, or mobile surface targets.
Small boat training may involve surface-to-surface gunfire against Hannibal Target or mobile surface
targets. These activities occur within the Chesapeake Bay Water Range and installation surrounding
waters (Figure 1.3-6, PRC Water Areas), although those involving weapons release occur within the
Chesapeake Bay Water Range only.

Under the Proposed Action, the Navy would continue supporting surface and subsurface activities by
non-NAWCAD organizations. These activities are not routine but rather intermittent and based on
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customer requirements. Such occurrences will be included in the annual numbers of vessels and UMS
proposed to operate within the PRC.

2.1.2.2 Mine Countermeasure Systems Testing

An EA was prepared in 2005 to assess the integration of the organic airborne and surface influence
sweep MCM system with an MH-60 helicopter (U.S. Department of the Navy, 2005b). Since then, the
integration of numerous MCM systems have been tested on various manned and unmanned air, surface,
and subsurface platforms (e.g., MQ-8 Fire Scout and various UUV). MCM systems are typically airborne
or towed and used for mine detection or neutralization. Details on representative types of MCM
systems are available in Appendix A (Patuxent River Complex Activity and Asset Descriptions).

MCM systems use a variety of sensors or mechanical devices to detect and/or neutralize mines or other
targets (e.g., mine shapes). Tests may call for individual targets or multiple targets to simulate a water or
land-based minefield. All mines/mine shapes are non-explosive, and mine detonation does not occur
within the PRC. With the exception of deployed mine neutralizers (specifically from the airborne mine
neutralization system), all targets and MCM systems are fully recovered.

MCM events are infrequent, intermittent, and dependent on customer requirements. These activities
occur within the Chesapeake Bay Water Range and installation surrounding waters (Figure 1.3-6, PRC
Water Areas). The Proposed Action would allow the continued integration of MCM systems with
manned and unmanned air, surface, and subsurface test platforms.

2.1.2.3 Bloodsworth Island Range Activities

Under the Proposed Action, the Navy would continue the use of the Bloodsworth Island Range as a non-
impact range in support of aviation-related RDT&E consistent with the 2006 EA. Most activities occur
within the restricted airspace overlying the range and include the following: aircrew proficiency flights,
SAR flights, air vehicle tests (e.g., flying qualities and performance, propulsion, crew systems, night
vision systems), mission systems tests (e.g., radar, UAS sensors, laser designators, microwave
communications, navigation systems, mapping systems, and other electronic systems), and EW tests
(U.S. Department of the Navy, 2006).

Visual targets at Bloodsworth Island Range allow aircrews to train on how to sight and recognize ground-
based threats. Current targets consist of billboard-type signs, radar reflectors, simulated weapons
platforms (e.g., full-size molded plastic tanks), discarded military and civilian vehicles (oil and gas
removed), and other equipment. The Navy would continue Bloodsworth Island Range target
maintenance, including target replacement and/or relocation, as needed to meet specific testing or
training requirements. The Proposed Action would also allow for the continued maintenance of
Bloodsworth Island Range natural and cultural resources.

Use of Bloodsworth Island Range is highly variable and fluctuates with Navy aircraft program test
requirements. Requirements for small UAS to use Bloodsworth Island Range overlying airspace R-4002
as exclusive use may increase in the future. This could further alleviate increasing demands to de-
conflict manned and unmanned aircraft within PRC airspace. Increased R-4002 utilization by UAS would
be reflected in annual PRC flight hour totals.

2-8

Proposed Action and Alternatives



Patuxent River Complex EIS Draft April 2021

2.1.2.4 Anti-Submarine Warfare Systems Testing and Training

A 2013 EA analyzed an increase in the number of testing and training events involving the AN/AQS-22
dipping sonar system in the MH-60 helicopter (U.S. Department of the Navy, 2013a). Tests evaluate
software and hardware upgrades to the sonar system as well as integration of new weapons that
operate in concert with the system and its ASW mission (e.g., sonobuoys). Training includes aircrew
proficiency in operating the dipping sonar as it is upgraded or new weapons integrated. Dipping sonar
events may be active or passive and occur at dip points north of the Chesapeake Bay Water Range
(Figure 1.3-6, PRC Water Areas). When active, the AN/AQS-22 sonar operates in the mid-frequency
range of 1 to 10 kilohertz.

Under the Proposed Action, the Navy would continue to conduct activities evaluating the integration
and performance of mid-frequency ASW sonar systems. In addition, the Navy is proposing to deploy up
to two active sonobuoys in conjunction with some (approximately 35 percent) of the helicopter dipping
sonar tests. Similar to the dipping sonar, the sonobuoys, such as the Directional Command Activated
Sonobuoy System, would operate in the mid-frequency range. Appendix A (Patuxent River Complex
Activity and Asset Descriptions) offers additional information on these ASW sonar systems. Proposed
activities using mid-frequency active sonar systems would continue to occur at the sonar dip points. All
sonobuoys would be immediately scuttled following test events.

2.1.2.5 Science and Technology Demonstrations

Science and technology (S&T) demonstrations are generally conducted or sponsored by nonmilitary
groups or agencies (e.g., commercial vendors, colleges and universities, and national laboratories) for
the purpose of demonstrating or testing the capabilities of new systems and subsystems. To date, two
S&T events have taken place within the PRC: one in 2012 and the other in 2015. These events did not
require EAs but were categorically excluded. Events involved technical teams demonstrating
experimental and emergent technologies with up to 50 types of UUV as well USV and UAS platforms.
Demonstrations were held in the areas of mine warfare, amphibious warfare, harbor/port security,
intelligence and reconnaissance, bottom survey and mapping, infrastructure inspection, unexploded
ordnance detection, explosive ordnance disposal, underwater salvage and recovery, and aircraft crash
investigation. Events included daily activities with various systems for up to two weeks. Activities were
conducted in multiple sites throughout the PRC, including installation surrounding waters (especially OLF
Webster) and the Chesapeake Bay Water Range (Figure 1.3-6, PRC Water Areas). Targets included pre-
existing bottom structures within the St. Mary’s River, Potomac River, Patuxent River and Chesapeake
Bay as well as some mine shapes and simulated non-explosive objects, all of which were recovered. The
Navy would continue to support S&T Demonstrations per customer requirements. Event increases
would be included in the annual numbers of UMS, aircraft, and/or manned surface vessel platforms
proposed to operate within the PRC. The types of platforms and systems demonstrated and activities
conducted may change as technologies evolve.

2.1.2.6 Unmanned Systems Testing and Training

A 2015 EA analyzed the expansion of unmanned systems RDT&E and training operations in the ATR
including UAS, UMS, and unmanned ground systems (UGS) (U.S. Department of the Navy, 2015a).
Activities range from a single vehicle to integration testing between unmanned air, maritime, and
ground platforms. Each type of unmanned system is divided into categories described in Appendix A
(Patuxent River Complex Activity and Asset Descriptions).
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Testing and training activities involving UAS are similar to those performed by manned aircraft. Tests
involving UMS and UGS primarily focus on their integration and interoperability with UAS or manned
aircraft and surface vessels (U.S. Department of the Navy, 2015a). Activities unique to unmanned
systems include integration and interoperability, teaming, and autonomy tests. These activities are
further detailed in Appendix A (Patuxent River Complex Activity and Asset Descriptions). Unmanned
systems activities may involve the release of non-explosive munitions or other MEM within the
Chesapeake Bay Water Range and use a variety of targets. UMS may also employ towed arrays and high
frequency acoustic source sensors during activities (U.S. Department of the Navy, 2015a).

Another area addressed in the 2015 EA is the use of UAS as targets to determine the effectiveness of
emerging counter-UAS (C-UAS) technologies. UAS targets are typically small commercial off-the-shelf
systems, such as quadcopters, and may be engaged from static or mobile, air, land, or surface platforms
using a variety of C-UAS technologies. These activities may take place over the Chesapeake Bay Water
Range, Bloodsworth Island Range, and PRC installation surrounding waters or airfields. A majority of C-
UAS activities originate from OLF Webster and approximately 65 percent occur over land.

The Navy would continue to support the expansion of unmanned systems including the testing of rapidly
emerging C-UAS technologies. Unmanned air, ground, and maritime platforms would continue to
operate within PRC airspace, land areas, and water areas, respectively.

2.1.2.7 Directed Energy Systems Testing

Directed energy activities involve low- and high-energy laser and high-power microwave systems.
Example directed energy systems analyzed in the 1998 PRC EIS include:

e laser designators and illuminators for targeting laser-guided munitions
e laser radars for ranging (e.g., aircraft tracking) and weather detection and mapping

e ground-based tests, including high-power microwaves, to evaluate aircraft system
electromagnetic vulnerability within specialized ground test facilities

High-energy laser systems used for communications have also been tested within the complex. The Navy
is proposing to expand directed energy testing within the PRC to include high-energy laser and high-
power microwave weapons systems to address new and emerging threats.

A directed energy weapon emits energy that may deny, disrupt, disable, or destroy targeted electronics
or cause mechanical damage to structures, platforms, or other equipment. The most immediate
requirements are from Naval Sea Systems Command in support of C-UAS as well as counter-small boat
(i.e., engine stalling or stoppage) testing. These directed energy activities fall within the existing EW test
area described in Table 2.1-2 and detailed in Appendix A (Patuxent River Complex Activity and Asset
Descriptions).

High-energy laser and high-power microwave weapons may be integrated into air, land, and surface
platforms. Integration of both low-power lasers and/or high-energy laser in UUV is also an emerging
requirement (Lynn, 2018). High-energy laser and high-power microwave testing would include surface-
to-air, surface-to-surface, and air-to-surface scenarios as well as static tests. An example surface-to-air
scenario is a directed energy weapon integrated in a fixed or mobile land-based or surface vessel
platform against a single or multiple UAS targets. High-power microwave weapons could also be
involved in air-to-air scenarios such as the detection and destruction of a threat UAS by an attack UAS.
Directed energy weapons testing would require the use of aerial, surface, and land-based targets. High-
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power microwave weapons testing could also use facility targets for counter-electronics tests on
infrastructure systems (e.g., non-kinetic disrupt of computer networks).

Testing of directed energy weapon systems would support the ongoing development of non-kinetic
weapons in response to military mission requirements. Frequency would vary depending on customer
requirements with each test series lasting up to two weeks (Behre & McQuage, 2019). Activities
involving directed energy weapons would occur within PRC airspace, land areas, and water areas
permitted by Range Safety, where the hazard pattern could be contained within range and/or
installation boundaries and exclusive use airspace could be provided (for air scenarios). Primary laser
areas would include Hooper Center Main Target and Hannibal Target within the Chesapeake Bay Water
Range or within NAS Patuxent River or OLF Webster boundaries on or near the runways. Laser use at
Bloodsworth Island Range is currently approved on case-by-case basis.

213 Testing and Training Assets

Testing and training activities conducted within the PRC may use a variety of air-, water-, and land-based
assets as well as non-explosive munitions and other expendables. Details on these assets and the
examples used for analysis in this EIS are provided in Appendix A (Patuxent River Complex Activity and
Asset Descriptions) and briefly described below.

2.1.3.1 Air-Based Assets

Air-based assets used in the PRC include aircraft and aerial targets. Types of aircraft include the full
spectrum of manned and unmanned, fixed- and rotary-wing platforms. Most aircraft fall within four
broad categories based upon their design and operational characteristics. They include fixed-wing jet,
fixed-wing propeller, rotary-wing aircraft (including tiltrotor), and UAS. UAS are further divided into five
groups ranging from small (Group 1 handheld systems) to large (Group 5 full-scale aircraft) (Appendix A,
Patuxent River Complex Activity and Asset Descriptions). In addition, unique aircraft associated with
USNTPS (e.g., X-26 glider) are sometimes flown in the complex.

As Fleet requirements evolve, aircraft are modified or replaced, and aircraft models, series, or variants
change. The resultant mix of aircraft within the PRC is, therefore, constantly changing; however, the four
broad category types remain the same. Accordingly, representative aircraft platforms have been chosen
for each of the fixed-wing jet, fixed-wing prop, rotary-wing, and UAS categories for analysis. They
include the F/A-18E/F, C-12, UH-60A, and T-34 (UAS surrogate) respectively.

Aerial targets include towed banners and unmanned air platforms that range from small hand-launched
UAS, to subsonic aerial target drones, to full-scale aircraft. Predominant aerial targets include BQM
series (e.g., BQM-74 and BQM-177) and other UAS targets (e.g., quadcopters). BQM launches are
infrequent but when required occur from the ATA. These aerial targets are not destroyed and are
recovered from the Chesapeake Bay Water Range for reuse. UAS targets primarily consist of small
Group 1 commercial off-the-shelf systems but may include up to Group 3. UAS targets may be flown
over PRC land or water areas with recovery rates of 100 percent and 40 percent, respectively.

2.1.3.2 Water-Based Assets

Water-based assets used in the PRC include vessels, UMS, and surface and subsurface targets. Vessels
include ATMO range support boats and non-NAWCAD combatant and patrol craft. These vessels range
in size from small rigid inflatable boats to larger classes of patrol boats and littoral combat ships.
Amphibious vehicles may also operate within the PRC but on rare occasion and not on land. Vessels
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generally deploy from the ATMO marina in the Chesapeake Basin and primarily operate within the
Chesapeake Bay Water Range. A small amount of time (10 to 15 percent) may be spent outside the
water range, but still within the PRC Study Area, to transit, support range activities, or participate in
specialized tests. Scenarios typically involve one to two vessels but may include multiple vessels
operating over various time frames and locations. Activities can last from a few hours to up to 12 hours,
with range support boats averaging 4 hours and combatant and patrol craft averaging 8 hours per vessel
activity.

UMS include USV and UUV. USV and UUV each fall within four distinct vehicle classes based on size and
are either remote controlled (require a human operator) or autonomous (programmed to operate
independently without human interaction) (U.S. Department of the Navy, 2015a). Primary types of USV
include conventional hull craft, hydrofoil, and semi-submersible vehicles. UUV are typically torpedo-
shaped vehicles but may also include box-shaped underwater robots (e.g., remotely operated vehicles
and bottom crawlers). Most UUV operate at least 6 to 10 feet off the seafloor bottom; however, some
remotely operated vehicles and crawlers may rest or operate on the bottom.

Surface targets may be mobile (manned or unmanned), free floating or towed, or stationary (anchored).
Example types of mobile surface targets include High Speed Maneuverable Surface Targets, QST-35
Seaborne Powered Targets, and Ship Deployable Surface Targets (i.e., jet skis). High Speed
Maneuverable Surface Targets and QST-35 are also used as range support boats and are, therefore, not
expendable. Free floating or towed surface targets, such as Low-Cost Modular Targets, are not
frequently used within the PRC. These targets generally support gun-firing or other weapons-related
events and can be modified with a billboard that takes most of the damage. Approximately 95 percent
of any fragmented pieces from expended targets are recovered.

Stationary surface targets are anchored to the seafloor or other objects to be visible at the water’s
surface. Examples include spar buoy, mine shapes, and moored rafts. Subsurface targets include UUV
used as targets and mine shapes anchored at various underwater depths. All temporary stationary
surface targets and subsurface targets are fully recovered following events (in contrast to the
permanent stationary targets [Hannibal and Hooper]).

2.1.3.3 Land-Based Assets

Land-based assets used in the PRC include ground vehicles, land targets, and ground test facilities and
laboratories. Representative types of ground test facilities and laboratories are described in

Section 2.1.1.2 (Ground-Based Activities) as well as Appendix A (Patuxent River Complex Activity and
Asset Descriptions). Ground vehicles include aircraft GSE, UGS, and other manned vehicles. GSE is used
by tenant squadrons and organizations to ensure proper aircraft performance, support scheduled
aircraft flights, or conduct aircraft maintenance. General types of GSE include tow tractors, start carts,
test stands, portable power units, cranes, lifts, and weapons loaders that are operated on or around PRC
installation airfields (e.g., flight lines, taxiways, tarmac and hangar aprons, test pads, and hover pads).
UGS are typically robotic platforms that are used as an extension of human capability. They are not
frequently used within the PRC but could be involved in unique events such as S&T demonstrations. UGS
are divided into categories based on size (i.e., transportability) and mode of operation ranging from
tethered to autonomous.
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Land targets may be fixed or mobile and consist of fixed target arrays, full-scale three-dimensional
targets, and manned or remote-controlled vehicles. These targets are primarily used for visual targeting,
laser designating, sensor testing, or tracking; however, their use is infrequent. No munitions are
released on land targets. Some land targets are semi-permanent features (e.g., radar reflecting posts),
whereas others are temporarily placed and removed following events. All ground vehicles and land
targets are operated or placed in previously disturbed vegetative or nonvegetative areas (documented
not to contain sensitive biological or cultural resources) or on improved, graded, or paved surfaces (e.g.,
airfields, runways, and roads) at PRC installations.

2.1.3.4 Munitions and Other MEM

The majority of munitions and other MEM are expended during weapons separation tests. These tests
assess the ability of a weapon to safely and reliably separate from an aircraft. The effectiveness of the
weapon itself is not a part of the test (U.S. Department of the Navy, 1998). All munitions used within the
PRC are, therefore, non-explosive, meaning they do not contain a functional warhead and are not
composed of explosive material. Instead, the munitions are steel shapes, similar in appearance, size, and
weight to the explosive munition they intend to replicate, and contain steel, concrete, vermiculite, or
other non-explosive materials (U.S. Department of the Navy, 1998). Although non-explosive munitions
do not contain explosive warheads, some may contain propellant (e.g., live rocket or missile motors),
fuse sensors, signal cartridges (also referred to as spotting charges), or other energetic materials.
Telemetry warheads may also be incorporated for data collection during testing. In addition, some
bomb warheads may contain non-explosive “bomblets” (e.g., cluster bombs) while some rocket
warheads may contain non-explosive flechettes.

The majority of munitions within the PRC are released or jettisoned (dropped) from aircraft; however,
gun ammunitions (non-explosive rounds) and rockets may be live-fired from aircraft or combatant and
patrol craft. Rockets, missiles, and gun ammunitions are also live-fired from and within the ATA. Primary
types of non-explosive munitions used include bombs, mines, missiles, rockets, torpedoes, and small-
and medium-caliber gun ammunitions. Other MEM (e.g., chaff, flares, marine markers, sonobuoys) may
be used as required for certain types of testing or training. Descriptions of typical types of munitions and
other MEM are provided in Appendix A (Patuxent River Complex Activity and Asset Descriptions) and the
material accessories associated with these expendables are listed in Appendix E (Military Expended
Materials and Physical Disturbance and Strike Analysis).

Non-explosive munitions and other MEM are expended in the Chesapeake Bay Water Range. The
highest amounts are concentrated near the fixed target areas illustrated in Figure 2.1-3. Hooper and
Hannibal Targets are the most heavily used, with Hannibal receiving the most gun ammunition
expenditure. Most non-explosive munitions are unrecovered, with the exception of high-value assets
such as torpedoes and missiles. Recovery of assets is performed by ATMO support boats and/or divers,
usually from the Bay Forest or Shoal Impact and Recovery Areas.
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Figure 2.1-3 Chesapeake Bay Water Range Munition Concentration Areas
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2.2 Screening Factors

The identification, consideration, and analysis of alternatives are critical components of the National
Environmental Policy Act (NEPA) process and contribute to the goal of objective decision-making. The
Council on Environmental Quality (CEQ) regulations implementing NEPA (40 Code of Federal Regulations
1502.14) require decision makers to consider the environmental effects of the Proposed Action and a
range of alternatives to the Proposed Action, including a No Action Alternative. CEQ guidance further
stipulates that an EIS must rigorously and objectively explore all reasonable alternatives for
implementing the Proposed Action and, for alternatives eliminated from detailed study, briefly discuss
their reasons for elimination. An alternative that does not meet the purpose of and need for the
Proposed Action, except the No Action Alternative, is not considered reasonable. Only those alternatives
determined to be reasonable require detailed analysis.

The Navy developed the alternatives considered in this EIS after explicit feedback from subject matter
experts (SMEs) including Naval Air Systems Command (NAVAIR) Program Office representatives, NTWL
and other tenant squadrons, ATR management representatives, and Navy engineers, environmental
managers, and scientists. The Navy also used recent or updated military policy and best available data in
developing alternatives. For instance, policy updates to The Defense Acquisition Strategy Department of
Defense (DoD) 5000 Series (discussed in Section 1.4.2, Strategic Importance of the PRC) influenced
alternative development. These changes are accelerating the DoD acquisition process, requiring delivery
of Fleet capabilities with increased speed and efficiency to more rapidly meet evolving readiness
requirements.

To accommodate these emergent requirements, the Navy must be able to make reasonable predictions
of future levels of testing and training. However, unlike training, which is more routine and predictable,
testing is highly variable and more dependent on technological advancements, national security
interests, and fiscal fluctuations. The types of aircraft platforms, weapons, and systems tested by Navy
programs each year are dictated by Congressional and DoD priorities. Consequently, testing occurs in
discrete test phases that differ in duration and frequency. Some test phases are relatively short while
others can take multiple years. With all of these challenges, Navy forecasts for future testing must
remain fluid. Accordingly, reasonable alternatives developed to meet the purpose of and need for the
Proposed Action were evaluated against the following screening factors:

e an annual capacity to:

o conduct testing of current systems and current technologies

o support maintenance, repair, modification, and modernization of current systems
o conduct testing of new systems and new technologies to address emerging threats
o

support military training essential to develop and maintain proficiency, particularly of
USNTPS students and NTWL pilots supporting aircraft RDT&E

o accommodate potential increases in testing and training to meet future military
readiness requirements

o as well as the ability to:
o provide a safe and operationally realistic air, land, and sea environment to conduct
testing and training activities
o perform full-spectrum aircraft RDT&E using state-of-the-art ground and flight test
facilities
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o sustain proximity to requisite range tracking, data transmission, instrumentation, and
communication capabilities to provide accurate data to decision makers

o conduct testing by aircraft developmental test pilots in fixed-wing jet, fixed-wing
propeller, rotary-wing aircraft, and UAS platforms

o testand train in an environment with required range safety, laser safety, flight
clearances, and frequency clearances

o testyear-round as well as day and night

o retain Navy acquisition and RDT&E capabilities at a single location for cradle-to-grave
aircraft program management

2.3 Alternatives Carried Forward for Analysis

Consistent with recent military policy, the Navy also used best available data in developing alternatives.
Flight hour data and associated metrics were compiled from fiscal years (FY) 2008 to 2017 to reflect a
10-year baseline. The 10-year average and highest individual year within the 10-year period (i.e., peak)
were provided to Navy SMEs. This enables SMEs to make reasonable projections of activity levels (or
operational tempos) required to meet current and future military readiness for the foreseeable future at
typical levels, as well as maximum levels during an increased global conflict scenario. SME interviews
and projections were recorded in the NAWCAD Operational Requirements Document (U.S. Department
of the Navy, 2019a).

A challenge to maintaining military readiness is contending with emerging threats. To keep pace with
national security interests, naval forces need the ability to quickly respond to these emerging threats.
Accordingly, EIS alternatives must have sufficient annual capacity to test and train at levels that meet
evolving Fleet readiness requirements. Given the challenges of predicting testing requirements,
subsequent planning for future activities must accommodate emergent requirements as much as
possible. Navy SME projections provide the Navy the ability to test and train to a potential annual
maximum level. The peak is used in this analysis to ensure the Navy does not underestimate potential
impacts. Consequently, Navy testing and training during any given year can be less than the levels
analyzed. This will allow the Navy the sustained ability to quickly respond to global conflict scenarios.

Based on the reasonable alternative screening factors (listed in Section 2.2, Screening Factors) and the
operational tempos projected by Navy SMEs to meet the purpose of and need for the Proposed Action,
a No Action Alternative and two action alternatives are carried forward for analysis in this EIS. The No
Action Alternative represents current activity levels for the PRC and is reflective of the 10-year baseline.
Alternatives 1 and 2 provide adjustments to current activity levels projected to meet future military
readiness requirements at typical levels and at maximum levels during times of increased global conflict,
respectively. Alternatives 1 and 2 also include adjustments to enhance certain current tenant squadron
activities identified to meet future requirements during SME interviews, and add the testing of directed
energy weapons technologies to address new and emerging threats (especially C-UAS scenarios). The
Navy’s Preferred Alternative is Alternative 2.

Table 2.3-1 and Table 2.3-2 present the baseline (No Action Alternative), typical (Alternative 1), and
maximum (Alternative 2) annual operational tempos for the PRC used in the development of
alternatives. To facilitate analysis, testing and training activities and assets in Table 2.3-1 are organized
as air-based, land-based, or water-based according to the primary location in which they occur within
the complex. Table 2.3-2 relates non-explosive munitions and other MEM expenditure by activity type
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for each of the alternatives. These tables are intended to be high-level summaries and are expanded
upon in Appendix A (Patuxent River Complex Activity and Asset Descriptions) and Section 3.0
(Introduction). Both Table 2.3-1 and Table 2.3-2 provide a comparison of alternatives.

Table 2.3-1 Annual PRC Operational Tempo per Alternative: Activities and Assets

Location and

Activity Name No Action Action Action Recovery Rate (as
Alternative Alternative 1 Alternative 2 .
applicable)
Air-Based Activities
Aircraft Flight Activities PRC Airspace — restricted
(# of Flight Hours) 20,100 23,400 26,000 areas — 80%; Helicopter

Operating Areas —20%

PRC Airspace — restricted
areas — 98% R-4008 above
30,000 feet; greater than 2%
Supersonic Activities 247 180 108 below 3'0,000 f(.eet weapons
(# of Events) separation testing only;
Chessie Air Traffic Control
Assigned Airspace—1to 3
events per year

Air-Based Assets

PRC Airspace — launched from
3 5 6 Armament Test Area; 100%
recovered from CBWR

PRC Airspace — restricted
areas — 65% over land areas;
35% over water areas (25%
CBWR; 10% Bloodsworth
Island Range Surface Danger
Zone); 100% recovered from
land; 40% recovered from
water

Aerial (BQM) Targets
(# of Targets)

Unmanned Aerial
Systems Targets? 50 136 150
(# of Targets)

Land-Based Activities

PRC Land Areas and Facilities

Aircraft Ground-Based — installation airfields flight

Activities (# of Hours) 3,693 4,299 4,729 line, taxiways, tarmacs, and
hangar aprons

Outdoor Static Engine PRC Land Areas and Facilities

Runs (# of 92 92 101 — Open-Air Engine Test Cell

Events/Hours) Facility

Weapons Compatibility 11 gunfire 12 gunfire 13 gunfire

& Gun Fire Tests PRC Land Areas and Facilities

(# of Events) 14 compatibility | 15 compatibility | 17 compatibility |— Armament Test Area

Land-Based Assets

PRC Land Areas and Facilities

Ground Support 47,894 54,646 58,763 — on and around Installation
Equipment (# of Hours) .
airfields
Unmanned Ground PRC Land Areas and Facilities
2 40 44 —installations (primarily

Systems (i of Systems) Outlying Field Webster;
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Table 2.3-1  Annual PRC Operational Tempo per Alternative: Activities and Assets, Continued
. . . Location and
Activity Name No Action Action Action Recovery Rate (as
Alternative Alternative 1 Alternative 2 .
applicable)
previously disturbed approved
areas)
Water-Based Activities
Anti-Submarine . 4 active 36 active 39 active PRC Water Areas - sonar dip
Warfare Systems Tests . . . .
(# of Events) 30 passive 32 passive 35 passive points
Mine Countermeasure PRC Water Areas — CBWR;
Systems Tests? 29 24 2% installation surrounding
(# of Events) waters. MCM systems are
100% recovered.
Water-Based Assets
PRC Water Areas — CBWR —
1 85% to 90%; outside CBWR
Vessels (# of Vessels) 593 605 666 but still within PRC Study Area
—10% to 15%
PRC Water Areas — primarily
Unmanned Maritime installation surrounding
Systems (# of Systems)? >l 160 176 waters but also within the
CBWR
PRC Water Areas — CBWR —
85% to 90%; Outside CBWR
Surface Targets but still within PRC Study Area
(# of Targets) 476 489 539 —10% to 15%; mobile and
stationary are 100%
recovered; free floating or
towed are 95% recovered
PRC Water Areas — CBWR;
Subsurface Targets . . .
(# of Targets) 5 16 18 installation surrounding
waters; 100% recovered

Key: CBWR = Chesapeake Bay Water Range; MCM = mine countermeasures; PRC = Patuxent River Complex.

Notes:

1. Includes one, one, and two amphibious vehicles per alternative, respectively.

2. Associated aircraft flight hours are included in flight hour totals.

3. Includes one, two, and two bottom crawlers or remotely operated vehicles, respectively; may rest or operate on seafloor

bottom.
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Table 2.3-2

Annual PRC Operational Tempo per Alternative:
Number of Munitions, Other MEM, and Directed Energy Weapon Systems

e No Action | Action Action Location? and
yp Alternative | Alternative 1 Alternative 2 Recovery Rate (as applicable)
Test Flights
p— . 0,
Torpedoes 37 37 am PRC Water Areas — CBWR; 80%
recovered
p— . 0,
Missiles 4 42 16 PRC Water Areas — CBWR; 55%
recovered
Bombs 194 270 297
Mines (Mine Laying) 16 184 202
Rockets? 385 534 587
Rockets (Flechette
Warhead) 3 46 >1
[I-Caliber G
small-Caliber Gun 26,197 38,780 42,670
Ammunition
Medium-Caliber . 8,539 16,292 17,922
Gun Ammunition PRC Water Areas — CBWR; 0%
Chaff (Canisters 96 (431) 196 (882) 217 (977) recovered
[pounds])
Flares (Decoys) 320 255 281
Flares (lllumination) 47 37 41
Dye Markers 37 37 41
Launchers/Pods 7 14 15
Signal Cartridges/
12 12 1
Spotting Charges 3
Passive Sonobuoys 122 122 134
Miscellaneous
Items (Mass
Equivalents and ! ! !
Fuel Tanks)
Search & Rescue PRC Water Areas — CBWR; 100%
. 2 15 17
Rafts and Kits recovered
Training Flights
Bombs 2 3 3
Chaff (Canisters
25 (112 50 (225 54 (243
[pounds]) (112) (225) (243) PRC Water Areas — CBWR; 0%
Flares. . 4 3 3 recovered
(Hlumination)
[I-Cali
Small-Caliber Gun 500 740 814
Ammunition
Other Flights
PRC Water Areas — CBWR — 50%;
Marine Markers 22 34 37 | Patuxent River Seaplane Area — 50%;
0% recovered
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Table 2.3-2  Annual PRC Operational Tempo per Alternative:
Number of Munitions, Other MEM, and Directed Energy Weapon Systems, Continued

Tvoe No Action | Action Action Location? and
yp Alternative | Alternative 1 Alternative 2 Recovery Rate (as applicable)
Weapons Compatibility & Gun Fire Tests — Armament Test Area

Chaff (# of Pounds) 81 85 94 | Chaff are swept following events
Cartridge Actuated
Devices & o
Propellant Actuated 513 539 593 [ 100% recovered from ATA
Devices
Jet-Assisted Takeoff

crAssisted fakeo 6 10 12 | PRC Water Areas — CBWR; 0%
Bottles recovered
Rockets?! 18 19 21
Small-Caliber Gun 19,977 20,976 23,074

Ammunition?

Medium-Caliber Expended into gun firing tunnel at ATA

Gun Ammunition? 2,430 2,552 2,807

Surface and Subsurface Testing and Training

Small-Caliber Gun
L 9,403 13,900 15,278
Ammunition?! PRC Water Areas — CBWR; 0%

— d
Medium Cal|'b.er ) 422 858 943 recovere
Gun Ammunition

Mine Countermeasure Systems Tests

Airborne Mine
Neutralization PRC Water Areas — CBWR; 0%
System recovered

Neutralizers

Anti-Submarine Warfare Systems Tests

PRC Water Areas — sonar dip points;

Active Sonobuoys 0 24 26 scuttled following events

Directed Energy Weapons Tests

High-Energy Laser PRC Airspace, Land Areas, and Water

(# of Days) 0 >0 >0 Areas —where hazard pattern can be
High-Power contained within range and/or
Microwave 0 120 120 | installation boundary and exclusive
(# of Days) use airspace can be provided

Key: ATA = Armament Test Area; CBWR = Chesapeake Bay Water Range; MEM = military expended materials; PRC =
Patuxent River Complex.
Notes:
1. Denotes live-fired non-explosive munition.
2. For munitions and other MEM expended in the CBWR in support of multiple activities, combined PRC totals per
alternative are as follows:
Bombs =196 /273 /300
Small-Caliber Gun Ammunition = 36,100 / 53,420 / 58,762
Medium-Caliber Gun Ammunition = 8,961 / 17,150 / 18,865
Chaff = 121 (543) / 246 (1,107) / 271 (1,220)
Flare (Illumination) =51 /40 / 44
* Marine markers are 100% expended in the CBWR for No Action Alternative.
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2.3.1 No Action Alternative

As previously mentioned in Section 2.2 (Screening Factors), CEQ regulations require analysis of a range of
alternatives, including a No Action Alternative, to provide a clear basis for choice among options by the
decision maker and the public (40 Code of Federal Regulations 1502.14). The guidance identifies two
approaches in developing the No Action Alternative (46 Federal Register 18026). One approach, for
ongoing activities over extended periods of time, is to continue the present course of action or current
management direction or intensity, such as the continuation of Navy testing and training within the PRC
at current levels. Under this approach, the analysis compares the effects of continuing current activity
levels with the effects of the Proposed Action. This approach is being applied as the No Action Alternative
for this EIS.

Under the No Action Alternative, the Navy would continue testing and training activities within the PRC,
at the same annual flight hours and mix of aircraft, non-explosive munitions, and systems as is currently
being conducted based on a 10-year baseline (FY2008—FY2017) peak year (Table 2.3-1 and Table 2.3-2).
This baseline includes testing and training activities analyzed in the 1998 PRC EIS and subsequent EAs.

The No Action Alternative does not meet the purpose of and need for the Proposed Action and does not
ensure readiness of naval forces, since it does not accommodate the projected military readiness
requirements highlighted in Section 2.1 (Proposed Action) for:

e higher annual average of aircraft flight hours and adjustments in aircraft mix

e increases in most non-explosive munitions and other MEM

e increased use of PRC waters to accommodate surface vessel and subsurface vehicle testing and
training

e adjustments in types of mission systems being integrated and tested in aircraft and surface and
subsurface platforms

e expanded use of the Patuxent River Seaplane Area to enhance SAR training
e the addition of active sonobuoy testing in conjunction with helicopter dipping sonar tests

e the testing of new technologies to address new and emerging threats

As required by NEPA, although the No Action Alternative does not meet the purpose of and need for the
Proposed Action, it is carried forward for analysis in this EIS and establishes a baseline by which to
compare the effects of the action alternatives.

2.3.2 Action Alternative 1

Under Action Alternative 1, the Navy would conduct the same types of testing and training activities
within the PRC as the No Action Alternative but with higher annual flight hours as well as adjustments to
current aircraft mix, non-explosive munitions numbers, and systems to accommodate projected testing
and training requirements identified by Navy SMEs for the foreseeable future. This alternative is based
on the annual level of increased operational tempo (Table 2.3-1 and Table 2.3-2) projected by Navy
SMEs and validated by Navy leadership to be required to maintain readiness of naval forces for the
foreseeable future but not during increased global conflicts. Under this alternative, the Navy would be
able to meet the typical, but not the highest, level of military readiness.

Action Alternative 1 accommodates the following projected changes from the No Action Alternative:

e higher annual average of aircraft flight hours and adjustments in aircraft mix
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e increases in most non-explosive munitions and other MEM

e increased use of PRC waters to accommodate surface vessel and subsurface vehicle testing and
training

e adjustments in types of mission systems being integrated and tested in aircraft and surface and
subsurface platforms

e expanded use of the Patuxent River Seaplane Area to enhance SAR training
e the addition of active sonobuoy testing in conjunction with helicopter dipping sonar tests

e the testing of new technologies to address new and emerging threats

Expanding the use of marine markers into the Patuxent River Seaplane Area would enable the SAR MH-
60 aircrew to train in close proximity to their hangar versus scheduling and transiting to the ATR
restricted airspace. This would increase the ability to maintain SAR operational readiness and allow
restricted airspace to remain open to high-priority aircraft test programs. Approximately 50 percent of
projected marine markers (roughly 20 per year) would be expended in the Patuxent River Seaplane Area
(Table 2.3-2).

Transiting to offshore locations, such as the Atlantic Warning Areas, is currently required for HX-21
active sonobuoy events. Testing active sonobuoys at the PRC dip points in conjunction with existing,
active dipping sonar systems would provide HX-21 enhanced test and evaluation capability, significant
time and cost savings, and ability to more rapidly provide ASW capability to the U.S. Navy Fleet.
Approximately 35 percent of the total active dipping sonar events would deploy active sonobuoys (Table
2.3-2). Each event would include one to two sonobuoys transmitting sonar up to 15 minutes per event.

Finally, Alternative 1 adds the testing of new directed energy technologies to address new and emerging
threats (e.g., C-UAS scenarios). High-energy laser and high-power microwave weapons systems testing
would consist of two-week test series (five days per week) with weapon firing activity occurring twice
per day. Five high-energy laser and 12 high-power microwave test series would be conducted annually
for an operational tempo of 50 high-energy laser and 120 high-power microwave test days per year
within the PRC (Table 2.3-2).

Action Alternative 1 meets the purpose of and need for the Proposed Action with respect to allowing
the Navy the ability to maintain readiness of naval forces at typical levels for the foreseeable future.

233 Action Alternative 2 (Preferred Alternative)

Under Action Alternative 2, the Navy would conduct the same types of testing and training activities
within the PRC as Action Alternative 1 but with increased annual number of flight hours as well as
adjustments to current aircraft mix, non-explosive munitions numbers, and systems to accommodate
projected testing and training requirements identified by Navy SMEs for increased global conflict. This
alternative is based on the maximum potential annual level of increased operational tempo (Table 2.3-1
and Table 2.3-2) required to maintain readiness of naval forces for the foreseeable future and during
increased global conflicts. Under this alternative, the Navy would be able to meet the highest level of
military readiness.

Alternative 2 is the Preferred Alternative because it meets the purpose of and need for the Proposed
Action and allows the Navy the greatest capacity to maintain readiness of naval forces for the
foreseeable future at maximum levels in an increased global conflict scenario.
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2.4 Alternatives Considered but Not Carried Forward for Detailed Analysis

The following alternatives were considered but not carried forward for detailed analysis in this EIS as
they did not meet the purpose of and need for the Proposed Action, nor did they satisfy the reasonable
alternative screening factors presented in Section 2.2 (Screening Factors).

241 Alternative Testing and Training Locations

NAWCAD at NAS Patuxent River is a core DoD Major Range and Test Facility Base, “whose test and
evaluation infrastructure and associated workforce must be preserved as a national asset to provide test
and evaluation capabilities to support the DoD acquisition system” (U.S. Department of Defense, 2018a).
NAWCAD supports the DoD acquisition system as one of two NAVAIR product centers with a mission to
provide aviation-related products and services to the Fleet. Successful RDT&E in support of Navy aircraft
acquisition requires access to safe and operationally realistic air, land, and sea environments; extensive
network of interconnected aircraft flight and ground test facilities; proximity to range instrumentation
for air vehicle, vessel, and munitions tracking, data collection, and transmission; a full spectrum of
manned and unmanned, fixed- and rotary-winged test platforms; experienced developmental test pilots
trained in the full-spectrum of aircraft platforms; and a full suite of fixed and mobile aerial, surface, and
land targets as well as EW threat emitters. Having a similar DoD mission, ranges from the second
NAVAIR product center, the Naval Air Warfare Center Weapons Division, were considered. These include
the China Lake Land Ranges and Point Mugu Sea Range, both in California. Although both ranges meet
some of the criteria above, China Lake is landlocked without direct/adjacent water access, and the Point
Mugu Sea Range does not have the proximate nor amount of special use airspace necessary for aircraft
testing until 3 nautical miles offshore. In addition, the relocation of NAWCAD aircraft ground test
facilities prerequisite to open-air flight testing or the entire NTWL to these or other locations would be
too cost prohibitive and, therefore, not reasonable or foreseeable. The PRC and its combined aircraft
acquisition and RDT&E capabilities and resources offer the most efficient and effective means for
meeting the purpose and need of the Proposed Action to provide Sailors and Marines with the safe and
effective equipment and technology required to maintain the military readiness of our naval forces.
Therefore, conducting activities at alternative sites outside the PRC does not meet the purpose of and
need for the Proposed Action nor constitute a reasonable alternative. Accordingly, alternative testing
and training locations are not analyzed further in this EIS.

24.2 Simulated Testing and Training Only

The Navy uses simulation for testing and training whenever possible; however, there are limits to the
realism that simulation technology presently provides. According to 10 United States Code sections 2366
and 2399, testing cannot be based exclusively on computer modeling or simulation. Although simulation
is a key component of aircraft systems development, it does not adequately provide information on how
well a system will perform or whether it will be capable of operating in diverse marine environments.
For this reason, at some point in the development process, aircraft systems must undergo in-flight
testing.

Testing in an open-air, realistic environment provides critical information on a system’s operability and
supportability. As the Navy’s aircraft acquisition authority, this information enables NAVAIR program
managers to verify that aircraft performance criteria and specifications are met prior to procurement.
This not only ensures what is purchased performs as expected but also that the Navy accepts aircraft
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systems that support the warfighter's needs. In addition, test requirements protect Sailors and Marines
who depend upon these technologies to operate safely and effectively to execute their mission.

Simulated technology also does not provide pilots or operators with the level of detail required to
maintain proficiency. Unlike live field training, computer-based training cannot deliver the realism
needed to attain combat readiness. A simulator cannot match the dynamic nature of the environment
or replace live, real-world theater scenarios. Service members must train regularly and frequently to
develop and maintain skills necessary to master their mission in complex environments. Sole reliance on
simulation would deny them the ability to develop battle-ready proficiency and the opportunity to “train
as they fight.” Therefore, simulation as an alternative to replace live testing and training does not meet
the purpose of and need for the Proposed Action and is not considered reasonable. Consequently, a
simulated testing and training only option is not analyzed further in this EIS.

2.5 Standard Operating Procedures Included in the Proposed Action

Standard operating procedures (SOPs) are existing policies, practices, and measures developed by the
Navy for the primary purpose of providing safety (including public health and safety) and mission
success. In many cases, adhering to SOPs may offer secondary benefits to environmental and cultural
resources by avoiding, reducing, or eliminating impacts. However, SOPs are distinguished from
mitigation measures (described in Section 3.10, Summary of Potential Impacts to Resources and Impact
Avoidance and Minimization) because SOPs are (1) existing requirements for the Proposed Action,

(2) ongoing, regularly occurring practices, or (3) not unique to the Proposed Action. In other words, SOPs
are inherently part of the Proposed Action, not measures proposed solely to reduce or eliminate
environment impacts from the Proposed Action. Table 2.5-1 lists the primary SOPs that are incorporated
into the Proposed Action for this EIS. These SOPs comply with a wide range of guidance and instructions
issued by the DoD, Office of the Chief of Naval Operations, NAS Patuxent River, NAVAIR, NAWCAD, and
others and are considered in Chapter 3 (Affected Environment and Environmental Consequences)
environmental analysis for applicable resources. Additional details for SOPs relevant to specific resource
areas may be expounded in the respective resource area sections. Mitigation measures are discussed
separately in Section 3.10.
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Table 2.5-1 Standard Operating Procedures

Standard Operating Descriotion Primary Guidance Impacts

Procedure (SOP) P Document(s) Reduced/Avoided

Test Planning

Safe operations within the PRC begin with test planning. A test plan must be submitted
for all testing and training activities that require ATR support. Each test plan provides
specific information to ensure activities are conducted in the safest manner possible
including test objectives, instrumentation and asset requirements, data collection
plans, risk levels and assessments, necessary pilot/operator experience levels,
range/flight safety issues, and risk/safety mitigation plans. All test plans are thoroughly
reviewed and approved prior to activities commencing. The test planning process also
includes an environmental review described in Section 3.10 (Summary of Potential
Impacts to Resources and Impact Avoidance and Minimization).

Naval Air Systems
Command Instruction
3960.4C, Project Test
Plan Policy and Guide
for Testing Air Vehicles,
Air Vehicle Weapons,
and Air Vehicle
Installed Systems

NASPAXRIVINST
5090.4, Environmental
Review Process

This SOP benefits public
health and safety by
reducing the potential
safety risks associated
with military readiness
activities.

De-Conflicting
Airspace

The Navy schedules and de-conflicts its own use of airspace to allow the necessary
separation of multiple aircraft to prevent interference with equipment sensors, avoid
commercial and recreational air traffic, and ensure the safety of military personnel and
the public. ATR Central Schedules coordinates and maintains the ATR restricted area
flight schedule, scheduling blocks of airspace as needed to meet operational
requirements. Per the Navy’s request each day, the FAA activates the restricted
airspace for exclusive use by the Navy to maintain safe separation from all other air
traffic. NAS Patuxent River Air Operations is responsible for monitoring and controlling
the airspace while activated, delegating airfield and restricted area control to its ATC
tower and the ATR Military Radar Unit, respectively. Flight controllers use air search
radars to de-conflict air traffic within the airfields and restricted areas. Traffic advisories
to Visual Flight Rules pilots are provided by ATC as required. Concurrent operations
within the restricted airspace are limited to no more than 10 “groups” of aircraft at a
time (known as the “10 aircraft rule”). A “group” may consist of one or more aircraft in
a tight formation, usually a test aircraft and chase plane combination (U.S. Department
of the Navy, 1998). This preserves the ability of the ATR Military Radar Unit to monitor
the airspace effectively and ensure adequate aircraft separation and flight crew safety.

NASPAXRIVINST
3710.5X, NAS Patuxent
River Air Operations
Manual

These SOPs benefit
public health and safety
by reducing the potential
for interactions with
aircraft flight activities.
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Table 2.5-1 Standard Operating Procedures, Continued
Standard Operating Description Primary Guidance Impacts
Procedure (SOP) P Document(s) Reduced/Avoided
The Navy follows aviation and airspace management procedures provided in the OPNAVINST 3710.7, These SOPs benefit
NATOPS General Flight and Operating Instructions Manual. PRC flight operations are NATOPS General Flight |public health and safety
conducted consistent with existing NATOPS manuals for specific types of aircraft being |and Operating by reducing the potential

Aircraft and Flight
Safety

flown or, if not existing, may determine the performance characteristics and limits used

to develop NATOPS manuals for the aircraft being flown. In addition, all aircraft
operating within the PRC must adhere to the “course rules” prescribed in the NAS
Patuxent River Air Operations Manual, which dictates flight and safety procedures
specific to PRC airfields and airspaces. The research, development, test and evaluation
mission and variety/mixture of manned and unmanned fixed- and rotary-wing aircraft
result in complex traffic patterns and procedures. Adherence to course rules plays a
critical role in ensuring a safe and orderly flying environment.

Instructions Manual

Specific aircraft
NATOPS manuals

NASPAXRIVINST
3710.5X, NAS Patuxent
River Air Operations
Manual

for interactions with
aircraft flight activities.

To reduce the risk of aircraft collisions with birds and other animals (e.g., bats and
deer), all flights are conducted according to the BASH Program. The plan details
responsibilities of personnel to deal with BASH hazards, practices to reduce BASH
potential (including altitude restrictions), and guidelines to decrease airfield
attractiveness to particular wildlife species. Pilots are trained to avoid high bird count
areas and receive ATC warnings when bird concentrations are observed near runways,
taxiways, or within approach control airspace. Should a bird or animal strike occur, a
report is completed by the squadron and submitted into the Navy’s Web-Enabled
Safety System Aviation Mishap and Hazard Reporting System.

NASPAXRIVINST
3750.5H, BASH
Program

These SOPs primarily
benefit aircrew safety by
reducing the potential
for aircraft damage and
mishaps with secondary
benefits to birds and
other wildlife by
reducing the potential
for aircraft strike.

UAS Safety

Similar to manned aircraft, UAS flights are conducted according to the Air Operations
Manual as well as the NATOPS manual (if available) for the type of UAS being flown.
Flights must occur within active restricted airspace unless operating with an approved
FAA Certificate of Authorization (U.S. Department of the Navy, 2017a). The Air
Operations Manual details UAS operating areas, routes, and equipment used to safely
operate within the PRC (e.g., primary and secondary control links, collision avoidance
lighting, flight termination systems). Larger Groups 4 and 5 UAS operate under
Instrument Flight Rules in the National Airspace System and in compliance with
applicable procedures, clearances, and instructions prescribed by NAS Patuxent River
ATC, Naval Air Systems Command Flight Clearance Office, and FAA Certificate of
Authorization (U.S. Department of the Navy, 2015a). UAS overflights of highly
populated areas are avoided as much as practicable.

Specific aircraft
NATOPS manuals

NASPAXRIVINST
3710.5X, NAS Patuxent
River Air Operations
Manual

These SOPs benefit
public health and safety
by reducing the potential
for interaction with UAS.
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Table 2.5-1 Standard Operating Procedures, Continued
Standard Operating .. Primary Guidance Impacts
Procedure (SOP) Description Document(s) Reduced/Avoided

Sonic Booms

Most supersonic flights within the PRC are performed above 30,000 feet within ATR
restricted airspace (R-4008) and over the Chesapeake Bay. These flights are performed
to meet mission-critical needs and minimize the potential of sonic boom impacts. As a
general policy, the Navy does not intentionally generate sonic booms below 30,000 feet
with the exception of essential missions such as test flights requiring supersonic speed.
Supersonic flights below 30,000 feet are authorized in R-4005 to accommodate
essential supersonic weapons separation tests that require ATR optical tracking. All
supersonic flights are conducted under an approved flight and/or test plan in
accordance with Air Operations Manual and Range Safety Manual procedures. Aircrew
members notify ATC prior to a supersonic event and complete post-event flight reports
with start and ending coordinates. Supersonic events requiring the use of Chessie Air
Traffic Control Assigned Airspace are pre-coordinated and have established routes to
minimize the effects of resultant sonic booms. Additional mitigation measures for sonic
booms are described in Section 3.10 (Summary of Potential Impacts to Resources and
Impact Avoidance and Minimization).

NASPAXRIVINST
3710.5X, NAS Patuxent
River Air Operations
Manual

NAVAIRWARCENACDIV
INST 3710.1A, Range
Safety Manual

These SOPs benefit
ambient airborne noise
and public health and
safety by reducing the
potential for exposure to
sonic booms.

De-Conflicting Sea
Space

The Chesapeake Bay Water Range SDZ is open to navigation at all times except during
Navy testing and training activities. Within the SDZ, the 1,000-yard radius prohibited
areas surrounding Hooper and Hannibal Targets are closed to navigation at all times
unless authorized by NAS Patuxent River. Boundaries of the SDZ and prohibited areas
are identified and annotated on nautical charts and adhered to by commercial and
recreational boaters. De-confliction of space is only required when the Chesapeake Bay
Water Range and its target areas must be cleared to support testing and training
activities, predominantly weapons separation events.

ATMO Range Clearance
SOP

These SOPs benefit
public health and safety
(including persons
participating in activities
that have socioeconomic
value, such as
commercial or
recreational fishing or

Additional procedures are in place to address LNG tankers transiting the Chesapeake
Bay shipping channel. The ATR and Cove Point LNG Terminal coordinate tanker
transiting schedules to de-conflict the testing and training activities potentially
incompatible with LNG such as flare drop, gunnery, or supersonic weapons separation
events. This coordination also ensures a safety buffer of 1,000 yards is maintained
around the tankers at all times.

Range Safety SOP
3170.1, LNG Tanker
Transit Procedures

LNG transport) by
reducing the potential
for interactions with
testing and training
activities.
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Table 2.5-1 Standard Operating Procedures, Continued
Standard Operating Description Primary Guidance Impacts
Procedure (SOP) P Document(s) Reduced/Avoided
Navy vessels are required to operate in accordance with applicable navigation rules. U.S. Coast Guard These SOPs primarily
This includes operating at safe speeds while meeting mission requirements. Both Commandant benefit public health and

Vessel Safety
(including UMS)

vessels and UMS operate at minimum distances from shore to include allowances for
sufficient depth and swell conditions (U.S. Department of the Navy, 2015a). Most avoid
contact with the seafloor to prevent collision and vessel damage with limited
exceptions such as amphibious vehicles or bottom crawlers operating in designated
locations. Navigation hazards that appear on nautical charts, such as submerged wrecks
and obstructions, are also avoided.

The majority of vessel activity within the PRC is conducted by ATMO. ATMO maintains
training standards for its crew members who must be familiar with U.S. Coast Guard
basic seamanship and search and rescue procedures as well as proficient in the areas of
vessel operation, visual lookout and vessel detection, and radar and marine radio
equipment usage and calibration. Appropriate visual and radar surveillance tools and
personal protective equipment are used by ATMO boat crews to detect and avoid
commercial and recreational vessels and prevent personnel injury.

Instructions
M16114.5C, Boat Crew
Seamanship Manual

U.S. Coast Guard
Commandant
Instructions
M16130.2F, National
Search and Rescue
Supplement

safety by reducing the
potential for interaction
with vessel and UMS
activities with secondary
benefits to biological and
cultural resources by
reducing the potential
for vessel and/or UMS
strikes.

Range Clearance

Range clearance is accomplished using a combination of surface search radar, video
sites, range support boats, and aircraft. Target areas are cleared approximately one
hour before they are scheduled for use (U.S. Department of the Navy, 1998). Specific
procedures depend on the type of testing and the season of the year. The procedures
include visual sweeps of the area using one or more support craft and chase aircraft
and/or radar sweeps. Recreational boaters, fishermen, or watermen are requested to
exit the restricted areas via radio transmission, written signs, hand signals, or other
appropriate methods. Helicopters equipped with loudspeakers are sometimes used.
Should an individual refuse to leave the area, the U.S. Coast Guard is called to escort
the individual out of the area; however, recreational boaters, fishermen, and watermen
are usually cooperative. As an additional safety measure, prior to any weapon release,
pilots fly over the target area to perform a visual check to ensure the target is clear. All
involved parties (range support boats, flight controllers, control room system
engineers, control tower staff, and other range safety personnel) are linked together by
a voice radio system (U.S. Department of the Navy, 1998). Similar procedures, using
range support boats and alerting watermen, are used to clear the Bloodsworth Island
Range SDZ.

NAVAIRWARCENACDIV
INST 3700.3, Range
Safety Policy

NAVAIRWARCENACDIV
INST 3710.1A, Range
Safety Manual

ATMO Range Clearance
SOP

These SOPs benefit
public health and safety
by reducing the potential
for interaction with
testing and training
activities.
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Table 2.5-1 Standard Operating Procedures, Continued

Standard Operating .. Primary Guidance Impacts

Procedure (SOP) Description Document(s) Reduced/Avoided

Events involving the release or firing of non-explosive weapons are carefully planned
and conducted under approved test plan procedures to ensure safety is maintained
throughout the operation. Range Safety develops hazard patterns to meet safety
standards and contain weapon specific hazards within ATR boundaries (i.e., flight
profiles within the restricted airspace and surface impact area within the SDZ). The size

NAVAIRWARCENACDIV
INST 3710.1A, Range
Safety Manual

Other Range Safety
SOPs

These SOPs benefit
public health and safety
by reducing the potential
for interaction with non-
explosive weapons.

Weapon Safety of the hazard pattern is based on the type of platform to be used, the particular
weapon, and the release conditions required to achieve test or training objectives. Prior
to each event, the hazard pattern must be clear of nonparticipating vessels and aircraft
before activities commence. Procedures for safe weapons separation are outlined in
the Range Safety Manual as well as individual Range Safety SOPs for events not
described in the manual but repetitively occurring within the PRC.
The Navy operates laser systems approved for fielding by the Laser Safety Review American National These SOPs benefit
Board or service equivalent. Similar to kinetic weapons, laser energy must be contained |Standards Institute for |public health and safety
within a hazard pattern. Range Safety calculates laser hazard patterns within the Safe Use of Lasers by reducing the potential
boundaries of the Chesapeake Bay Water Range or PRC installations depending on the |Z136.1 interaction with high-
operation location. Scheduling of exclusive use airspace is also required. Only properly |Military Handbook energy lasers.
trained and authorized personnel operate lasers within the PRC. Prior to lasing, the 828C, Department of
hazard pattern must be cleared of nonparticipating aircraft, vessels, and/or personnel, |Defense Handbook for
and intended targets must be positively identified and confirmed. Personnel Range Laser Safety
participating in laser activities within the hazard pattern must have appropriate DoDI 6055.15, DoD
Laser Safety personal protective equipment. Laser activity occurring above the horizon may require |[gser Protection

additional coordination with both the FAA and the Laser Clearinghouse.

Program

OPNAVINST 5100.278,
Navy Laser Hazards
Control Program

Range Safety SOP
3752.4A, Laser
Targeting Systems in
Chesapeake Bay
Restricted Areas
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Table 2.5-1 Standard Operating Procedures, Continued
Standard Operating Description Primary Guidance Impacts
Procedure (SOP) P Document(s) Reduced/Avoided
The Navy manages the operation of systems that emit RF energy under its Hazards of |DoDI 6055.11, These SOPs benefit

Electromagnetic
Radiation Safety

Electromagnetic Radiation to Personnel, Fuel, and Ordnance programs. Program safety
is maintained by implementing radiation hazard control measures. The Hazards of
Electromagnetic Radiation to Personnel and Fuel Assessment of NAS Patuxent River,
Maryland (U.S. Department of the Navy, 2016a) provides control measures for antenna
and transmitter systems within the PRC as well as safe standoff distances to be
maintained when the systems are operational. Additional SOPs are followed at
simulation and electromagnetic environmental effects ground test facilities where
control measures may not be adequate due to their ever-changing test environments
(Navy, 2016). Use of RF is approved and monitored at all times by the Mid-Atlantic Area
Frequency Coordination Office. The office ensures effective and compatible authorized
use of the RF spectrum by all PRC users and is responsible for the coordination and
approval of all Navy electronic warfare frequency usage in the Middle Atlantic Area
(U.S. Department of the Navy, 1998).

Protecting Personnel
[from Electromagnetic
Fields

DoDI 4650.01, Policy
and Procedures for
Management and Use
of the Electromagnetic
Spectrum

OPNAVINST 5100.23G,
Navy Safety &
Occupational Health
Program Manual

Integrated Battlespace
Simulation and Test
SOP 1150.3

public health and safety
by reducing the potential
interaction with
electromagnetic
radiation.

Bloodsworth Island
Range Access

The Navy prevents unauthorized access onto the Bloodsworth Island Range due to the
presence of UXO. The surface of each of the islands composing the Bloodsworth Island
Range have been identified as No Trespassing Zones, not to be entered at any time
without authorization. “No trespassing” signs are clearly located around the range
perimeter to discourage its unauthorized use. Personnel requiring Bloodsworth Island
Range access must complete UXO safety training provided by qualified explosive
ordnance disposal personnel or be escorted by an individual who has completed the
training requirement. This restriction is complemented by the No Navigation Zone that
has been established within 75 yards of the Bloodsworth Island Range islands or any
NAS Patuxent River property (U.S. Department of the Navy, 2006). No fishing, crabbing,
or hunting is allowed within the No Navigation Zone unless authorization is obtained
(i.e., appropriate fishing or hunting license).

NASPAXRIVINST
9072.1, Bloodsworth
Island Access
Procedures

This SOP benefits public
health and safety by
reducing the potential
for exposure to UXO and
navigation obstacles that
may be present in
eroded Bloodsworth
Island Range shorelines.

Key: ATC = Air Traffic Control; ATMO = Atlantic Targets and Marine Operations; ATR = Atlantic Test Ranges; BASH = Bird/Animal Aircraft Strike Hazard; DoDI = Department of
Defense Instruction; FAA = Federal Aviation Administration; LNG = liquefied natural gas; NASPAXRIVINST = Naval Air Station Patuxent River Instruction; NATOPS = Naval Air
Training and Operating Procedures Standardization; NAVAIRWARCENACDIVINST = Naval Air Warfare Center Aircraft Division Instruction; OPNAVINST = Office of the Chief of
Naval Operations Instruction; R- = restricted area; RF = radio frequency; SDZ = Surface Danger Zone; SOP = standard operating procedure; UAS = unmanned aerial systems;
UXO = unexploded ordnance.
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3 Affected Environment and Environmental Consequences

3.0 Introduction

This chapter provides an introduction (Section 3.0) and a section for each of the nine resource areas
being evaluated in this Environmental Impact Statement (EIS) (Sections 3.1 through 3.9).

Section 3.0 introduces the Navy-compiled and generated data used and overall approach to analysis for
the EIS. This approach examines the testing and training activities and assets associated with the
Proposed Action described in Chapter 2 (Proposed Action and Alternatives) and shown in Table 2.3-1
(Annual PRC Operational Tempo per Alternative: Activities and Assets) and Table 2.3-2 (Annual PRC
Operational Tempo per Alternative: Number of Munitions, Other MEM, and Directed Energy Weapon
Systems) and identifies the environmental stressors each activity or asset may generate.

Sections 3.1 through 3.9 describe the existing environmental conditions in the Patuxent River Complex
(PRC) Study Area, defined in Section 1.3 (Location and Description of the Patuxent River Complex) and
depicted in Figure 1.3-1 (PRC Study Area), and provide the analysis for each resource potentially
impacted by the Proposed Action. The level of information presented is sufficient for conducting a
defensible analysis of potential impacts.

3.0.1 Navy Compiled and Generated Data

While preparing this document, the United States (U.S.) Department of the Navy (Navy) used the best
available data, science, and information accepted by the relevant and appropriate regulatory and
scientific communities to establish an environmental baseline and perform environmental analyses for
all affected resources in accordance with the National Environmental Policy Act (NEPA).

In support of the environmental baseline and environmental consequences sections for this EIS, the
Navy has sponsored and supported both internal and independent studies, modeling, and research
including a Noise Study, Marine Mammal Density Study, and Navy Acoustic Effects Modeling. These
Navy efforts were largely focused on providing the most up-to-date science for environmental analysis
and decision-making and are further discussed in Section 3.1 (Ambient Airborne Noise) and Section 3.4
(Biological Resources), respectively.

3.0.2 Overall Approach to Analysis
The Navy’s overall approach to analysis in this EIS includes the following general steps:

e identifying resources and stressors for analysis;

e analyzing resource-specific impacts for individual stressors;
e analyzing resource-specific impacts for multiple stressors;
e analyzing cumulative effects; and

e analyzing current mitigation effectiveness in reducing identified potential impacts.

Navy testing and training activities in the Proposed Action may produce one or more stimuli that cause
stress on a resource. Each proposed Navy activity was examined to determine its potential stressors.
The term stressor is broadly used in this document to refer to an agent, condition, or other stimulus that
causes stress to an organism or alters a resource. Not all stressors affect every resource, nor do all
proposed Navy activities produce all stressors.

3.0-1
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The potential direct, indirect, and cumulative impacts of the Proposed Action were analyzed based on
these potential stressors being present with the resource. Data sets used for analysis were considered
across the full spectrum of Navy testing and training for the foreseeable future. Direct impacts are
caused by the action and occur at the same time and place. Indirect impacts result when a direct impact
on one resource induces an impact on another resource (referred to as a secondary stressor). Indirect
impacts would be reasonably foreseeable because of a functional relationship between the directly
impacted resource and the secondarily impacted resource. For example, a significant change in water
quality could secondarily impact those resources that rely on water quality, such as aquatic animals and
public health and safety. Cumulative effects or impacts are the impacts of the action added to other
past, present, and reasonably foreseeable future actions.

First, a preliminary analysis was conducted to determine the environmental resources potentially
impacted and associated stressors. Secondly, each resource was analyzed for potential impacts of
individual stressors, followed by an analysis of the combined impacts of all stressors related to the
Proposed Action. A cumulative impact analysis was conducted to evaluate the incremental impact of the
Proposed Action when added to other past, present, and reasonably foreseeable future actions
(Chapter 4, Cumulative Impacts).

In this stressor-based and sequential approach, the initial analyses were used to develop each
subsequent step so the analysis focused on relevant issues (defined during scoping) that warranted the
most attention. The systematic nature of this approach allowed the Proposed Action with the associated
stressors and potential impacts to be effectively tracked throughout the process. This approach provides
a comprehensive analysis of applicable stressors and potential impacts.

“Significantly,” as used in NEPA, requires considerations of both context and intensity. Context means
that the significance of an action must be analyzed in several contexts such as society as a whole

(e.g., human, national), the affected region, the affected interests, and the locality. Significance varies
with the setting of a proposed action. For instance, in the case of a site-specific action, significance
would usually depend on the effects in the locale rather than in the world as a whole. Both short- and
long-term effects are relevant. Intensity refers to the severity or extent of the potential environmental
impact, which can be thought of in terms of the potential amount of the likely change. In general, the
more sensitive the context, the less intense a potential impact needs to be in order to be considered
significant. Likewise, the less sensitive the context, the more intense a potential impact would need to
be in order to be considered significant.

3.0.2.1 Resources and Issues Evaluated

All potentially relevant environmental resource areas were initially considered for analysis in this EIS. In
compliance with NEPA, the Council on Environmental Quality, and Navy guidance or policy, the
discussion of the affected environment (i.e., existing conditions) focuses only on the resource areas
potentially subject to impacts. Additionally, the level of detail used in describing a resource is
commensurate with the anticipated level of potential environmental impact. Resources evaluated
include ambient airborne noise, air quality, water quality and sediments, biological resources, public
health and safety, land use, socioeconomics, environmental justice, and cultural resources.

3.0.2.2 Resources and Issues Eliminated from Further Consideration

The Proposed Action does not include activities that may alter soil topography or distribution, such as
construction or demolition projects, nor will it cause any changes to personnel. In addition, proposed
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activities will be conducted consistent with current PRC airspace and airfield use, hazardous materials
and waste management, and cultural resource protection plans. Resources and issues considered but
not carried forward for further consideration include geological resources, visual resources,
infrastructure, transportation, demographics (including employment and housing occupancy), airspace
and airfield operations, and hazardous materials and waste.

Geological resources include topography, geology, and soils. It does not include submerged sediments
analyzed in other resource areas. Topography is typically described with respect to the elevation, slope,
and surface features found within a given area. The geology of an area may include bedrock materials,
mineral deposits, and fossil remains. Soil refers to unconsolidated earthen materials overlying bedrock
or other parent material. Soil structure, elasticity, strength, shrink-swell potential, and erodibility
determine the ability for the ground to support structures and facilities. Soils are typically described in
terms of their type, slope, physical characteristics, and relative compatibility or limitations with regard
to particular construction activities and types of land use. The Proposed Action does not involve new
construction or modification of landforms/topography. In addition, ground vehicles and land targets are
typically operated or placed in previously disturbed, vegetative or non-vegetative areas (documented
not to contain sensitive biological or cultural resources), or improved, graded, or paved surfaces (e.g.,
airfields, runways, or roads) at Naval Air Station (NAS) Patuxent River or Outlying Field (OLF) Webster. As
a result, geological resources is not carried forward for analysis as no changes or impacts to geological
resources would occur.

Visual resources include the natural and built features of the landscape visible from public views that
contribute to an area’s visual quality. Visual perception is an important component of environmental
quality that can be impacted through changes created by various projects. Visual impacts occur as a
result of the relationship between people and the physical environment. Since the Proposed Action does
not involve changes to the visible landscape, visual resources are not carried forward for analysis.

Infrastructure addresses topics such as utilities (including drinking water production, storage, and
distribution; wastewater collection treatment and disposal; storm water management, solid waste
management, energy production, transmission, and distribution; and communications), and facilities
(including airfields, buildings, ranges, testing areas, piers, housing, etc.). Impacts to utilities are primarily
associated with changes in the number of personnel utilizing the utility infrastructure and/or
construction, renovation, and demolition actions that result in a change on the demands on the existing
utility infrastructure. Since the Proposed Action does not involve changes to personnel or construction,
no changes to utilities or facilities would occur and, therefore, this resource area is not carried forward
for analysis.

Transportation includes all of the air, land, and sea routes with the means of moving passengers and
goods. A transportation system can consist of any or all of the following: roadways, bus routes, railways,
subways, bikeways, trails, waterways, airports, and taxis, and can be looked at on a local or regional
scale. For this EIS, potential impacts to air and vessel traffic is addressed in Section 3.7 (Socioeconomics).
However, such impacts are not caused by change in the existing transportation system within the PRC
Study Area. Alteration of land transportation systems is not part of the Proposed Action and, therefore,
is not carried forward for analysis.

Demographics, employment characteristics, and housing occupancy status data provide key insights into
socioeconomic conditions that might be affected by a proposed action. Socioeconomics is typically
defined as the basic attributes and resources associated with the human environment, particularly
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characteristics of population and economic activity. Since the Proposed Action does not involve changes
to populations, housing or employment, these socioeconomic resource areas are not carried forward for
analysis. However, the following socioeconomic resources may be impacted by the Proposed Action:
recreational activities and commercial and recreational transportation and fishing (Section 3.7,
Socioeconomics). Information regarding the effect of noise on property values is available in Appendix B
(A Noise Primer: Noise and Its Effects on the Environment, hereinafter referred to as Noise Primer).

Airspace, which is defined in vertical and horizontal dimensions, is considered to be a finite resource
that must be managed for the benefit of all aviation sectors including commercial, general, and military
aviation. Airfield operations include flight operations at the installations and surrounding airports. The
NAS Patuxent River Air Operations Manual (U.S. Department of the Navy, 2017a) specifies the
procedures military aircraft must follow when operating at and between NAS Patuxent River and OLF
Webster within different restricted areas, including other testing and training locations, to remain clear
of other civil air traffic transiting this airspace environment. Close coordination between the Patuxent
River Terminal Radar Approach Control, Atlantic Test Ranges (ATR) military radar unit (Baywatch), and
the Federal Aviation Administration (FAA) plays a key role in minimizing any impacts by ensuring
instrument flight rule aircraft are separated from military flight activities while providing air traffic
advisories to visual flight rule aircraft. The Proposed Action does not include changes to the PRC Study
Area airspace or airfield use. Any higher daily/annual operating levels are safely accommodated through
adherence to existing standard operating procedures (Table 2.5-1, Standard Operating Procedures), FAA
Orders, and other best management practices that clearly govern how flight activities must be
conducted. While the mix of aircraft types would change somewhat over time due to the nature of the
testing mission, this would not affect the overall operating characteristics of those aircraft types
currently flown within this airspace environment. Any new procedures that may be required to maintain
safety standards would be included in the NAS Patuxent River Air Operations Manual and other
guidance that regulate Navy flight operations within the study area. Since the Proposed Action does not
involve changes to the airspace or airfield operations, this resource area is not carried forward for
analysis.

Hazardous materials are defined by 49 Code of Federal Regulations (CFR) section 171.8 as “hazardous
substances, hazardous wastes, marine pollutants, elevated temperature materials, materials designated
as hazardous in the Hazardous Materials Table, and materials that meet the defining criteria for hazard
classes and divisions in 49 CFR part 173.” Hazardous wastes are defined by the Resource Conservation
and Recovery Act (RCRA), as amended by the Hazardous and Solid Waste Amendments, as: “a solid
waste, or combination of solid wastes, which because of its quantity, concentration, or physical,
chemical, or infectious characteristics may (A) cause, or significantly contribute to, an increase in
mortality or an increase in serious irreversible, or incapacitating reversible, illness; or (B) pose a
substantial present or potential hazard to human health or the environment when improperly treated,
stored, transported, or disposed of, or otherwise managed.”

NAS Patuxent River maintains a robust hazardous materials compliance program that is in compliance
with all applicable regulations. Hazardous materials are used in support of various aircraft, vehicle, and
infrastructure maintenance and repair at NAS Patuxent River and affiliated installations. These materials
are managed in accordance with Naval District Washington Instruction 5090.0, Regional Consolidated
Hazardous Material Reutilization and Inventory Management Program. Hazardous wastes are generated
at the installation and are associated with activities such as painting/coating, etching, cleaning, lab
wastes, and indoor shooting ranges. These wastes are managed under a Regulated Waste Management
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Plan (U.S. Department of the Navy, 2011a). The PRC is a RCRA large-quantity generator of hazardous
waste (i.e., generates more than 2,200 pounds of hazardous waste or 2.2 pounds of acute hazardous
waste per month, the maximum generator status under RCRA) (U.S. Environmental Protection Agency
RCRA Identification Number MD7170024536).

As addressed in Section 3.3 (Water Resources and Sediments), a variety of military munitions are

tested within the PRC, which includes dropping and firing them over the Chesapeake Bay Water Range.
It is 40 CFR part 266, subpart M, Military Munitions Rule, that defines when military munitions become a
solid waste and potentially a waste military munition, as defined under the RCRA. The Military
Munitions Rule specifies that “(a) A military munition is not a solid waste when: (1) Used for its intended
purpose, including: (i) Use in training military personnel or explosives and munitions emergency
response specialists (including training in proper destruction of unused propellant or other munitions);
or (i) Use in research, development, testing, and evaluation of military munitions, weapons, or weapon
systems...” This exemption of used military munitions from the definition of a solid waste and,
therefore, a hazardous waste under RCRA pertains to military munitions used on a military range. The
Chesapeake Bay Water Range meets the definition of a military range under the Military Munitions Rule
as it is “...a designated land or water area set aside, managed, and used to conduct research on,
develop, test, and evaluate military munitions and explosives, other ordnance, or weapon systems, or to
train military personnel in their use and handling.” As described previously, the Proposed Action does
not include the use of explosive munitions in testing or training. However, all other military munitions
described in Section 2.1.3.4 (Munitions and Other MEM) used in testing or training under the Proposed
Action are subject to the Military Munitions Rule and are, therefore, not regulated as a solid waste or
hazardous waste under RCRA.

Because the Proposed Action would not introduce new types of hazardous materials, result in the
generation of new hazardous waste streams, or change the RCRA generator status of NAS Patuxent
River, this resource area is not carried forward for analysis. Quantities of these materials may change
(although not significantly) in relation to proposed changes in operational tempo. However, the
hazardous materials and hazardous waste programs that are currently in place are mature, well
established, and would be able to accommodate changes in materials and wastes with minimal
difficulty. The management of hazardous materials and wastes would continue to be conducted in a
manner that is compliant with all applicable regulations and is protective of human health and the
environment.

3.0.2.3 Identifying Stressors for Analysis

Each air-, land-, and water-based activity and asset associated with the Proposed Action has the
potential to generate one or more stressors that may consequently impact a resource area. Table 3.0-1
correlates the testing and training activities and assets described in Chapter 2 (Proposed Action and
Alternatives) to each potential stressor that they may generate, regardless of the intensity of the impact.

The proposed testing and training activities were evaluated to identify specific components that could
act as stressors by having direct or indirect impacts on the environment. Each stressor discussion
includes a description of activities and/or assets that may generate the stressor. The potential stressors
that may impact each resource are identified in Table 3.0-2 and further described in applicable resource
sections of this chapter. For the purpose of Table 3.0-2, a stressor may have a potential impact on a
resource area if the two overlap in space and time (e.g., land use and acoustic stressor).
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Table 3.0-1 Testing and Training Activities, Assets, and Locations by Stressor
Potential Stressors
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Ground-Based Land-Based | Areas and Ground Test Al v v v v
Activities Facilities
MEM CBWR, ATA v v
Water-Based CBWR and Other Estuarine v v v v v
Waters
Surface Vessel
Activities MEM Al
(Targets | CBWR v V| v v
Fragments)
Expanded Technologies and Capabilities Since the 1998 PRC EIS
Water-Based CBWR and Other Estuarine v v v v v
Surface and Waters
Subsurface Testing MEM + All
and Training Target |CBWR vV v | Vv]| VY v
Fragment
Mine Air-Based | CBWR and Other Estuarine V] v |v|v]V
Countermeasure Water-Based| Waters Al | v v v v v
Systems Testing MEM CBWR Vi vi|v] Vv v
Air-Based v v v v v
Bloodsworth Island Land-Based
Bl h sl R All
Range Activities (Stationary codsworth Island Range V| v
Targets)
Air-Based v v v v v
Water-Based
Anti- i S . . All
nti-submarine (Dipping | Dip Points (North of the V| Vv 4
Warfare Systems
. . Sonar) CBWR)
Testing and Training -
MEM (Active 182] v v v v v
Sonobuoys)
i ir- v v
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Demonstrations
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Unmanned Systems OPAREAs Al
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Table 3.0-1 Testing and Training Activities, Assets, and Locations by Stressor, Continued

Potential Stressors
Q
3
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Activity Categor Primar :E: '§ S .
y gory y . Location(s)? 0 2 3 5
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Land-Based Previously Disturbed Land v v v v
Areas
Air-Based | Restricted Airspace V] v |V 4 v
Water-Based| CBWR and BIR SDZ v v v v v
Directed Ener, i i
gy Land-Based Previously Disturbed Land v v v v
Weapons Systems Areas 1&2
Testing? MEM . .
el ekipeetrictll N I I RO .
UAS Targets) ! !

Key: ATA = Armament Test Area; BIR SDZ = Bloodsworth Island Range Surface Danger Zone; CBWR = Chesapeake Bay Water
Range; EIS = Environmental Impact Statement; MEM = military expended materials; Helo OPAREAs = Helicopter
Operating Areas; PRC = Patuxent River Complex; UAS = unmanned aerial systems.

Notes:
1. Refer to Table 2.3-2 (Annual PRC Operational Tempo per Alternative: Number of Munitions, Other MEM, and Directed

Energy Weapon Systems) for specific MEM associated with activities.

2. Refer to Figures in Chapters 1 and 2 for referenced locations.

3. Weapon platforms and targets may include air, water, and land-based assets covered under other activities (e.g., aircraft
flight activities, surface vessel activities).

Table 3.0-2  Stressor Potential to Impact Resource Areas

Potential Stressors
B
S S
@ @
Resource Areas e @ S £
9 |5 8 = S Y S
a g < () S L g é g ﬁ
3 2 3=l 3 39 s S Y
S |88%5 3§ |[S¢g| 8 13 D
< [ 8 & « a £ [ [ S
Ambient Airborne Noise 4
Air Quality v
Water Quality and Sediments 4 v
Biological Resources 4 4 v v v v
Public Health and Safety 4 4 v
Land Use v
Socioeconomics 4 v
Environmental Justice 4
Cultural Resources 4 4

In the subsequent sections, the various tables are not exclusive of each other, and the stressors from a
single named activity from Chapter 2 (Proposed Action and Alternatives) could show up on several
stressor-based tables. Also, activities are not always conducted independently of each other, which is
pertinent to the analysis of combined effects (see Section 3.0.2.5, Resource-Specific Impacts Analysis for
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Multiple Stressors). For example, aircraft flight operations over the Chesapeake Bay Water Range are
often conducted in conjunction with surface vessel activities (e.g., target presentation).

The following sections characterize each stressor introduced into the environment through the activities
and assets described in Section 2.1 (Proposed Action) and linked to stressors in Table 3.0-1. They also
provide additional detail to the operational tempos in Table 2.3-1 (Annual PRC Operational Tempo per
Alternative: Activities and Assets) and Table 2.3-2 (Annual PRC Operational Tempo per Alternative:
Number of Munitions, Other MEM, and Directed Energy Weapon Systems) to provide the basis for
analysis of potential impacts on resources in the remainder of Chapter 3 (Affected Environment and
Environmental Consequences).

3.0.2.3.1 Acoustic Stressors

Acoustic stressors include sound emitted into the air or water for a specific purpose (e.g., sonic booms,
static engine runs, active sonar and other transducers), as well as incidental sources of sound produced
as a byproduct of operating air-, water-, or land-based assets and use of non-explosive weapons or other
military expended materials (MEM). This stressor may affect the following resources in the PRC Study
Area: ambient airborne noise, biological resources, land use, socioeconomics, and environmental justice.
All the activities associated with the Proposed Action Alternatives generate potential noise stressors.
Characteristics of sound sources associated with the proposed activities and assets are described in the
following sections. Explanations of the terminology and metrics used when describing sound are in both
Appendix B (Noise Primer) and Appendix C (Noise Study). However, some explanation of airborne and
underwater sounds is provided in this section to preface the analysis of acoustic stressor effects on both
human and other biological resources.

Sound levels are characterized in terms of decibels (dB). However, the dB level for the same sound wave
varies according to the substance it is moving through (e.g., air/water) and how the wave is measured.
Therefore, noise metrics used to describe particular types of sound must be selected to best correspond
to the potential effects being assessed. Airborne sound levels are calculated for a reference pressure
level of 20 micropascals (LPa) and cannot be compared directly to in-water sound levels, which are
calculated against a 1 puPa reference pressure level. The time component of sound measurement is also
important, with peak-to-peak (top of wave to bottom) and 0-to-peak levels being essentially
instantaneous maximum levels, whereas most other sound metrics are summarized over a time interval
(e.g., root mean squared). Short-lived noises with very brief rise and decay times, such as weapons firing
noise, referred to as impulsive noises are often measured in terms of peak-to-peak or 0-to-peak. Non-
impulsive, continuous sounds are often measured over time intervals. Sounds that are not pure tones
can also vary according to intensity and frequency. Sound levels that are adjusted to de-emphasize
frequencies not heard well by humans (e.g., below 1 kilohertz [kHz]) are A-weighted decibels (dBA).
Other organisms (e.g., fish) have hearing frequency sensitivity ranges that differ from that of humans.
Unweighted sound levels are more appropriate than A-weighted sound levels for assessment of
potential impacts to species that are highly sensitive to frequencies below 1 kHz.

Not all sounds are stressors that can do physical harm to organisms; there are acoustic sources with
narrow beam widths, downward-directed transmissions, short pulse lengths, frequencies above known
hearing ranges, low source levels, or combinations of these factors that are not anticipated to result in
any significant effects on animals. These sources are categorized as de minimis sources and are not
expected to cause any injury or mortality to biological resources. However, these sources are analyzed
qualitatively for short-term effects on communication and behavior/stress. When applied to the
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Proposed Action Alternatives, and in a typical underwater environment, de minimis sources fall into one
or both of the following categories:

e Sources that transmit primarily at very high frequencies: Sources above 200 kHz are above the
hearing range of most aquatic animals in the PRC Study Area.

e Sources with source levels of 160 dB referenced to 1 micropascal (re 1 uPa) or less:
Low-powered sources with source levels less than 160 dB re 1 uPa are typically navigational
sonars, range pingers, transponders, and acoustic communication devices.

Sound levels diminish (i.e., attenuate) with increasing distance from their source, and there are different
models that are appropriate for shallow versus deep water (practical versus spherical, respectively).
Assuming practical spreading for a 160 dB re 1 pPa source level underwater, the sound will attenuate to
less than 140 dB within 22 meters and less than 120 dB within 464 meters of the source. Ranges would
be even shorter for a source with a source level less than 160 dB re 1 uPa. However, there are many
factors that can alter the propagation of sound underwater based on practical spreading (e.g., frequency
of sound, water depth/topography, bottom type, vertical obstructions, temperature, salinity). Because
of the complexity of analyzing sound propagation in the Bay environment, the Navy relies on acoustic
modeling that considers both sound source characteristics and varying conditions across the study area
in its environmental analyses of source levels that are substantially greater than de minimis. The Navy
Acoustic Effects Model is further described in Section 3.4.5 (Marine Mammal Protection Act — Biological
Assessment).

Sound generated in air is transmitted to water primarily in a narrow area directly below the source. A
sound wave propagating from an airborne source must enter the water at an angle of incidence of about
13 degrees (13°) or less from the vertical for the wave to continue propagating under the water’s
surface. At greater angles of incidence, the water surface acts as an effective reflector of the sound
wave and allows very little penetration of the wave below the water. At lower altitudes, sound levels
reaching the water surface would be higher, but the transmission area would be smaller. Within the
limited conditions under which sound pressure transitions most efficiently between air and water, the
translation to underwater noise levels is approximately +32 dB (Appendix B, Noise Primer). Similarly, the
maximum sound levels generated from underwater stressors in the airborne environment are greatly
reduced (-32 dB) and limited in terms of conditions under which sound energy travels most efficiently
(e.g., angle of incidence).

In the air or underwater environment, the potential for detection depends on the frequency and
intensity of sound in relation to the existing, ambient sound environment; sounds that are not loud
enough or that cannot be heard by biological resources are considered to have no meaningful effect on
them. The existing, ambient sound environment in the PRC water column and atmosphere depends on
the average distribution of various sources of sound that is caused by natural events and human
activities, including the Proposed Action. The potential impact on an animal from an acoustic stressor
also depends on how often the organism(s) experiences the sound. The distribution of the acoustic
stressor is described under Sections 3.0.2.3.1.1 through 3.0.2.3.1.4 for air-, water-, and land-based
assets and non-explosive munitions and other expended materials (e.g., weapons firing and impact
noise). The distribution and density of organisms is described in their respective affected environment
sections (Section 3.1, Ambient Airborne Noise, and Section 3.4, Biological Resources).
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3.0.2.3.1.1 Aircraft and Aerial Targets (Air-Based Assets)

Aircraft flight activities involving, fixed-wing jet, fixed-wing propeller, rotary-wing, and unmanned aerial
systems (UAS), occur throughout the PRC. Aircraft used in testing and training generally have jet or
turboprop engines. Motors, propellers, and rotors produce the most noise, with some noise contributed
by aerodynamic turbulence. Aircraft sounds have more energy at lower frequencies. Aerial targets,
including BQM series and other UAS targets (e.g., quadcopters), contribute sound in a similar fashion.
The majority of aircraft noise in the study area would be generated at NAS Patuxent River airfield
(Trapnell Field) and OLF Webster during airfield operations (i.e., takeoffs and landings) that occur below
3,000 feet above ground level (AGL). Flight activities typically involve one or two aircraft and average
two hours in duration. The majority of manned and unmanned flight hours occur Monday through
Friday (between 7:00 a.m. and 11:00 p.m.). Due to the “10 aircraft rule,” a maximum of 20 aircraft may
be operating within the restricted airspaces at any given time since a “group” of aircraft may consist of
one or more aircraft in a tight formation, such as a test aircraft and a chase plane combination (U.S.
Department of the Navy, 1998).

Because of the variety of aircraft platforms operated within the PRC and to facilitate analysis,
representatives were chosen for each aircraft category based on their flight characteristics as well as
highest use and operation below 3,000 feet AGL within the 10-year historical baseline. Table 3.0-3
provides the representative types of aircraft and maximum flight hours associated with the Proposed
Action Alternatives and the percent of average flight hours above and below 3,000 feet AGL.

Table 3.0-3  Estimated Flight Altitude and Percent of Flight Hours by Aircraft Category of
the Proposed Action Alternatives

. . Minimum Annual Hours (Events) Avg.
Air-Based Representative . s . " .
o Tvpe Flight Altitude No Action Action Action % of
yp (ft AGL) Alternative | Alternative 1 | Alternative 2 | Hours

AIRCRAFT

Supersonic Mostly above

Events* F/A-18 30,000 (247) (180) (198)

Above 3,000 ft AGL 3,000 11,840 11,410 12,680 52%
Below 3,000 ft AGL Varies 8,260 11,990 13,320 48%

Fixed-Wing Jet F/A-18E 1,990 2,510 2,790 10%

ixed-Wi 600

Fixed-Wing c-12 1,970 1,770 1,960 9%

Propeller

Rotary-Wing H-60 50 4,000 6,930 7,710 27%

UAS T-34 (Surrogate) <50 300 780 860 2%

AERIAL TARGETS**

Large Aerial BQM-177 >800 3 5 6 <1%

Target

Small UAS Quadcopter <50 50 136 150 <1%

Target

TOTAL HOURS 20,100 23,400 26,000 100%

Key: > greater than; < less than; AGL = above ground level; ft = feet; UAS = unmanned aerial system.
Notes:

*Included in flight hours above 3,000 ft AGL for fixed-wing jets

**Flight hours associated with the number of targets shown are included in flight hours for UAS.

The distribution of flight hours between aircraft types may fluctuate year-to-year based on mission needs.
However, the flight hour average below 3,000 AGL of each representative aircraft type is depicted in Table
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3.0-3 and used for stressor analysis (e.g., air quality). Most of the flight hours (80 percent) in Table 3.0-3
would take place in the restricted airspace, with the remainder occurring in the Helicopter Operating
Areas (Helo OPAREAs). The total hours of flights would be roughly split between aircraft operating at
altitudes above and below 3,000 feet AGL (52 percent and 48 percent respectively). Use of UAS (both as
targets and non-targets) is relatively rare (3 percent of overall flight hours, and may occur at lower
altitudes than manned aircraft. Smaller UAS can also be battery-powered and operate at relatively slow
speeds. Supersonic flight occurs mostly above 30,000 feet AGL and represents a portion of the total flight
hours for fixed-wing jets. The rare exception to high altitude supersonic flight occurs during weapons
separation testing associated with MEM release (refer to Appendix C, Noise Study, for detailed analysis on
supersonic events). Minor reductions in supersonic events under Alternatives 1 and 2 reflect a trend
toward supersonic tests being conducted in offshore Warning Areas rather than within PRC airspace.
Warning Areas include sufficient airspace dimensions to support supersonic test requirements of fifth-
generation fighter aircraft such as the F-35. Aerial target launches, with the exception of small UAS
targets, are rare and highly contingent on customer requirements.

Fixed-Wing Aircraft

Noise generated by fixed-wing aircraft is temporary in nature and extremely variable in intensity. Based
on historical data, most fixed-wing aircraft sorties (a flight mission made by an individual aircraft) occur
above 3,000 feet AGL, at altitudes typically between 3,500 to 24,999 feet and up to 85,000 feet within
restricted areas R-4006 and R-4008 respectively (Figure 1.3-2, PRC Airspace). However, certain fixed-wing
aircraft missions, such as the P-8 anti-submarine warfare (ASW) mission, are representative of low
altitude flights that may occasionally be required for manned, fixed-wing aircraft. The P-8 aircraft flying at
an altitude of 600 feet AGL generates 110 dBA sound exposure level (SEL) at the surface (Table 3.0-4).

Table 3.0-4  Airborne Noise from Subsonic (Non-Impulsive) and Supersonic (Impulsive)
Aircraft Associated with the Proposed Action for Representative Aircraft

Noise Source Sound Pressure Level (dB re 20 uPa SEL)
Subsonic, Non-impulsive Sound Levels

Jet Aircraft Under Afterburner at 50 ft? 148 dB peak

Jet Aircraft Under Full Power Without Afterburner at 50 ft? 144 dB peak

F-35A Takeoff Through 1,000 ft AGL? 119 dBA SEL (1 second duration)

H-60 Helicopter Hovering at 82 ft AGL? 113 dB

Aerial Target (BQM) launch at 1,000 ft AGL* 112 dBA Liyax™®

P-8 aircraft at 600 ft AGL 110 dBA SEL (1 second duration)

Supersonic, Impulsive Sound Levels

F/A-18 at 23,500 ft AGL and Mach 1.2° 102 dBA SEL (1.2 second duration)

Sources: ! (U.S. Department of the Navy, 2009a), 2 (U.S. Department of the Air Force, 2016), 3 (Bousman & Kufeld, 2005),
4(U.S. Department of the Air Force, 2017), ° (Bahm & Haering Jr., 1995)

Key: AGL = above ground level; dB re 20 uPa = decibel(s) referenced to 20 micropascals; dBA = A-weighted decibels; ft = feet;
Lmax = maximum sound level; SEL = sound exposure level.

Note: * Extrapolated from 119.5 dBA Lmax, measured at approximately 400 feet, assuming 6 dB reduction per doubling of
distance

The highest SEL by a fixed-wing aircraft flying at subsonic speed outside the airfield environment is

115 dBA SEL, generated by the F-35C flying at 1,000 feet (Table 3.0-4). The highest non-impulsive noise
measured from aircraft of 152 dB re 1 yuPa at 2 meters below the water surface is generated by a fixed-
wing jet during subsonic flight at 1,000 feet AGL (Table 3.0-5). Exposure to fixed-wing aircraft noise at low
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altitudes is typically brief (seconds) as an aircraft quickly passes overhead. Aircraft operating at higher
altitudes are often heard for longer periods of time (minutes) but are less loud.

Table 3.0-5 Underwater Noise from Subsonic (Non-Impulsive) and Supersonic (Impulsive)
Aircraft Associated with the Proposed Action for Representative Aircraft

Noise Source Sound Pressure Level (dB re 1 uPa)
Subsonic, Non-impulsive Sound Pressure Levels (Full-band SPL)

F/A-18 at 1,000 ft Altitude 152 at 2 m below surface?!
H-60 Helicopter Hovering at 82 ft Altitude >145 at 1 m below surface*?
F/A-18 at 10,000 ft Altitude 128 at 2 m below surface?!
Supersonic, Impulsive Sound Pressure Levels (Peak SPL)

F/A-18 at 32,808 ft Altitude at Mach 1.2-2 158-159 at 1 m below surface?

Sources: ! (Eller & Cavanagh, 2000); 2 (Bousman, W.G. and R.M. Kufeld, 2005); 3 (Laney & Cavanagh, 2000)

Key: > = greater than; dB re 1 uPa = decibel(s) referenced to 1 micropascal; ft = feet; m = meters; SPL = sound pressure level.
Note:

* Estimate based on in-air level

Supersonic Flight

An intense but infrequent type of aircraft noise is the sonic boom, produced when a fixed-wing jet
exceeds the speed of sound during supersonic flight. Supersonic flights are conducted by fixed-wing jets
and primarily occur above 30,000 feet in R-4008. Although infrequent, the Chessie Air Traffic Control
Assigned Airspace (ATCAA) can be used for supersonic flights for events that do not fit within the
confines of the restricted airspace. Supersonic runs essential for weapons separation testing may occur
in R-4005 below 30,000 feet but above 10,000 feet AGL where non-explosive weapons release is
permitted on Hooper Target or supersonic aim points, and can be captured by ATR instrumentation. The
representative aircraft types that perform supersonic flight activities and number of supersonic events
associated with the Proposed Action are provided in Table 3.0-3.

Several factors that influence sonic booms include: weight, size, and shape of aircraft or vehicle;
altitude; flight paths; and atmospheric conditions. A larger and heavier aircraft must displace more air
and create more lift to sustain flight, compared with small, light-weight aircraft. Therefore, larger
aircraft create sonic booms that are stronger than those of smaller, lighter aircraft. Consequently, the
larger and heavier the aircraft, the stronger the shock waves (U.S. Department of the Navy, 2007b).
Aircraft maneuvers that result in changes to acceleration, flight path angle, or heading can also affect
the strength of a boom. In general, an increase in flight path angle (lifting the aircraft’s nose) will diffuse
a boom while a decrease (lowering the aircraft’s nose) will focus it. In addition, acceleration will focus a
boom while deceleration will weaken it. Any change in horizontal direction will focus a boom, causing
two or more wave fronts that originated from the aircraft at different times to coincide exactly (U.S.
Department of the Navy, 2001). Atmospheric conditions such as wind speed and direction, and air
temperature and pressure can also influence the sound propagation of a sonic boom.

Of all the factors influencing sonic booms, increasing altitude is the most effective method of reducing
sonic boom intensity. The width of the boom “carpet” or area exposed to sonic boom beneath an
aircraft is about 1 mile for each 1,000 feet of altitude (U.S. Department of the Air Force, 2003). For
example, an aircraft flying supersonic, straight, and level at 50,000 feet can produce a sonic boom carpet
about 50 miles wide. The sonic boom, however, would not be uniform, and its intensity at the ground or
water surface would decrease with greater aircraft altitude. Maximum intensity is directly beneath the
aircraft and decreases as the lateral distance from the flight path increases. At greater than a certain
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lateral distance, shock waves refract away from the ground or water surface and no longer intersect the
surface. The lateral spreading of the sonic boom depends only on altitude, speed, and the atmosphere
and is independent of the vehicle’s shape, size, and weight. The ratio of the aircraft length to maximum
cross-sectional area also influences the intensity of the sonic boom. The longer and more slender the
aircraft, the weaker the shock waves. The wider and more blunt the aircraft, the stronger the shock
waves can be (U.S. Department of the Navy, 2007b).

In air, the energy from a sonic boom is concentrated in the frequency range from 0.1 to 100 hertz (Hz).
During high altitude supersonic flight, the airborne noise levels on the surface would be less than

102 dBA re 1 pPa (Bahm & Haering Jr., 1995). During level supersonic flights at over 30,000 feet AGL,
low-frequency impulsive noise generates up to 159 dB re 1 pPa at the water surface (Table 3.0-5) that
diminishes to 135 dB at a depth of 50 meters (Eller & Cavanagh, 2000). The sound frequency associated
with these pressures is approximately 10 Hz (Eller & Cavanagh, 2000; Sparrow, 2002). Higher and lower
frequencies are progressively lower in sound pressure level measured in dB re 1 puPa, and frequencies
greater than 20 Hz have been found to be difficult to observe at depths greater than 33 feet (10 meters)
(Sohn et al., 2000). An estimate for the airborne impulsive sound generated from weapons separation
testing just above the surface would be over 113 dBA re 20 puPa (138 dB unweighted minus 25 dB),
based on a sound frequency spectrum for F/A-18 sonic booms (Bahm & Haering Jr., 1995) and
underwater sound levels. A focused and more intense sonic boom would be created when the aircraft
changes directions during descent and ascent (U.S. Department of the Air Force, 2000). However, the
surface diameter of the focused sonic boom area has been described as only a few hundred feet (Eller &
Cavanagh, 2000).

Rotary-Wing Aircraft

Similar to fixed-wing aircraft, noise generated from rotary-wing aircraft is also temporary in nature and
extremely variable in intensity. In general, helicopters produce lower-frequency sounds and vibration at
a higher intensity than fixed-wing aircraft (Richardson et al., 1995). Most rotary-wing aircraft flight
activities occur in the Helo OPAREAs or restricted areas R-4005, R-4006, or R-6609. Some events also
require low-altitude (50 to 300 feet) flights over a defined area, such as terrain-following exercises, or
mine countermeasure (MCM) system, or ASW activities deploying towed systems, or dipping sonar.
Terrain-following exercises are limited to around Harpers and Pearson Creeks, near the airfield
environment of NAS Patuxent River, and may involve landing on previously disturbed land areas.

Helicopter sounds contain dominant tones from the rotors that are generally below 500 Hz and often
radiate more sound forward than backward. The underwater noise produced from helicopters is
generally brief when compared with the duration of audibility in the air. The airborne sound level
generated by a UH-60 flying at 25 meters (82 feet) on the surface is 113 dBA re 20 pPa (Table 3.0-4).
Based on airborne noise levels reported in Bouseman and Kufeld (2005) from an H-60 hovering at

25 meters (82 feet) altitude, the underwater noise produced is estimated to be approximately 145 dBA
re 1 uPa at 1 meter below the water’s surface.

Aerial Target Launch Noise

Table 3.0-3 provides the representative type and number of aerial target launches associated with the
Proposed Action. Very few BQM launches occur within the PRC Study Area. However, when required, they
are launched from the Armament Test Area (ATA), travel through the restricted airspace, and land in the
Chesapeake Bay Water Range, where they are fully recovered. Launch of an aerial target begins on the
launch stand with its turbojet engines running while final launch preparations are made. Next, a separate
and much louder rocket engine is lit producing noise that rapidly reaches the launch event’s maximum
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noise level of approximately 112 dBA at a distance of 1,000 feet (Table 3.0-4). The rocket runs for a few
seconds as the aerial target accelerates up and away from the launch pad until the aerial target reverts to
running on its relatively quiet and low-thrust turbojet engine. During flight, small UAS targets do not
generate noise levels comparable to those of full-scale aircraft, though they fly at relatively low altitudes.

3.0.2.3.1.2 Vessels (and Other Water-Based Assets)

Fewer proposed activities involve water-based assets (e.g., surface vessels, in-water or bottom devices)
relative to air-based assets. Water-based assets produce sound from sonar and other transducers,
various combinations of hull and propulsion system (i.e., vessel noise), and vessel noise simulators (e.g.,
MCM systems such as Magnetic Orange Pipe and Organic Airborne and Surface Influence Sweep
[OASIS]). There are also some slow-moving bottom and stationary anchored devices® associated with the
Proposed Action (e.g., remote operating vehicles, bottom crawlers, mine shapes, spar buoys, moored
rafts) that are more of a physical disturbance than an acoustic stressor. For a description of specific
water-based assets and proposed activities that use them, refer to Appendix A (Patuxent River Complex
Activity and Asset Descriptions).

Sonar and Other Transducers

ASW and MCM systems may employ sonar or other transducers at the sonar dip points and either the
Chesapeake Bay Water Range or other estuarine waters in PRC Study Area, respectively. Other water-
based assets (e.g., vessels, unmanned maritime systems [UMS]) may also use lower source levels of
sonar for navigation or mapping purposes. The airborne noise aspect of these activities is limited to that
of the towing platforms (e.g., helicopter) included in the previous section on air-based assets or
subsequent section on propulsion system noise.

Active sonar and other transducers emit non-impulsive sound waves into the water to detect objects,
safely navigate, and communicate. Whereas many water-based assets associated with the Proposed
Action employ de minimis active sonar for navigation, only ASW dipping sonar (e.g., AN/AQS-22) and
active sonobuoys (e.g., Directional Command Activated Sonobuoy System or DICASS) can generate
source levels and frequencies greater than de minimis. The acoustic parameters of both the dipping
sonar system and sonobuoy are provided in Table 3.0-6.

Table 3.0-6  Mid-Frequency ASW Sonar Characteristics

Mid-Frequency ASW Sonar Characteristics

Active Dipping Sonar (e.g., AN/AQS-22)

Frequency Range 1-10 kHz

Pulse Length 1 second to < 10 seconds

Dip Cycle 3 or 4 minutes per dip (for events in the Chesapeake Bay)
Pulse Repetition Interval <10%

Max Source Level <235dBre 1 pPa at 1 meter from the source
Active Sonobuoy (e.g., DICASS)

Frequency Range 8 kHz

Pulse Repetition Interval Approximately 12 pings, 30 seconds between pings
Max Source Level 201 dBre 1 pPa at 1 meter from the source

Key: < = less than; ASW = anti-submarine warfare; dB re 1 yuPa = decibel(s) referenced to 1 micropascal;
DICASS = Directional Command-Activated Sonobuoy System; kHz = kilohertz.

1 Stationary targets can be anchored to objects other than the seafloor and at various depths within the water column.
I ——
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No more than two functional checks of ASW dipping sonar would be conducted within a 24-hour period;
more typically, one event would occur within a 24-hour period. Dipping sonar events would occur at
four discrete “dip points” in the PRC Study Area (Figure 1.3-6, PRC Water Areas). Prior to all events, the
hovering helicopter performs a survey, defined by a 1-nautical mile radius centered on the dip pointin
use, to ensure the area is cleared of surface marine life and safe for operations (see Table 3.10-1, Impact
Avoidance and Minimization Measures). Active dipping sonar events occur up to 39 times a year

(Alternative 2), 13 of which also include active sonobuoys (Table 3.0-7).

Table 3.0-7 Annual Dipping Sonar and Sonobuoy Testing and Training Events
Dipping Sonar Representative = Events (Hoyrs) =
Event Type Example(s) No Actu?n Actmfr ACth{I

Alternative Alternative 1 Alternative 2
Active Sonar Events
Scenario 1: Dipping Sonar Testin
- Number of dFi);)s pger event: 3 ° 2 12 13
- Duration per dip: 3 minutes (0.30) (1.80) (1.95)
Scenario 2: Dipping Sonar AN/AQS-22
Proficiency Training 2 12 13
- Number of dips per event: 1 (0.10) (0.60) (0.65)
- Duration per dip: 3 minutes
Scenario 3: Dipping Sonar + 12 13
Sonobuoy Testing Active Sonobuoys
- 2 Sonobuoy: 15 minutes per AN/AQS-22 + 0 (6.00) | (6.50)
blioDyi ing Sonar: 2 dips at 4 o DIPPINg Sonar
minufei pir dip i (1.60) (1.70)
Total Active Sonar Events* 4 36 39
Active Sonar Hours (0.40) (10.00) (10.80)
Non-Active Sonar Events
D!pp!ng Sonar Test!n.g _ AN/AQS-22 14 20 22
Dipping Sonar Proficiency Training 16 12 13
Total Non-Active Sonar Events* 30 32 35

Key: DICASS = Directional Command Activated Sonobuoy System.

Note:

*Events are distributed equally across the seasons. Up to 10% of annual events may occur at night.

During an ASW dipping test and/or training event, a MH-60R helicopter hovers at an altitude of
approximately 50 to 300 feet above sea level and lowers the sonar transducer into the water using a
powered reel system to a predetermined depth. Once lowered to the selected depth, the transducer
may be activated, briefly transmitting a pulsed, acoustic signal (i.e., ping) to verify all systems are
functioning properly and receiving echoes from submerged objects such as sonobuoys. Multiple pings
may be emitted at multiple depths during a single event. Upon completion, the transducer is reeled in
and, in some instances, the helicopter transits to a second dip point before the functional check

procedure is repeated.

Propulsion System Noise

The number of mobile water-based assets (e.g., vessels, UMS, surface and subsurface targets) within the
PRC is dependent on customer requirements and can therefore be highly variable. Surface vessels are
categoriezed as small (less than 50 feet), medium (50 to 100 feet), or large (greater than 100 but less
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than 400 feet). Proposed activities generating propulsion system noise include surface vessels activities,
surface and subsurface testing and training, MCM, science and technology demonstrations, unmanned
systems testing, and directed energy weapons systems testing. Scenarios may involve one or two vessels
to several vessels operating over various timeframes and locations. Activities can last from a few hours
up to 12 hours per day, with a range support boat and/or surface target deployment averaging 4 hours
and combatant and patrol craft deployment 8 hours. To determine the annual hours, the number of
assets is multiplied by hours. The vast majority of operating hours are also spent idle (75 percent) or
slow speed (5 percent) for assets capable of high-speed operation. Also, the vast majority of high-speed
movement is represented by fuel-powered surface vessels (with exposed propellers) operating in the
Chesapeake Bay Water Range where depths are mostly greater than 4 meters. Use of water-based
assets in the lower Patuxent and Potomac Rivers is less frequent than in the water range and is
comprised of UMS (i.e., in-water devices) and 15 percent of vessel and target hours.

The total hours of surface vessel operation would be roughly split between use as range support or
combatant and patrol, and use as a target coincident with detection systems, MEM, and/or directed
energy system. Use of mobile in-water devices (i.e., subsurface UMS, MCM systems) is relatively rare
but somewhat less confined to the Chesapeake Bay Water Range, and requires at least 5-meter depths
to safely operate. Relatively small subsurface UMS used in the PRC Study Area employ an enclosed
battery-powered propeller and typically operate at relatively slow speeds, though some can operate at
high speed (greater than 10 knots). Towed or self-propelled MCM systems can also operate at high
speed. The operating hours for water-based assets that represent potential acoustic (and physical
disturbance and strike stressors) are provided in Table 3.0-8. Appendix A (Patuxent River Complex
Activity and Asset Descriptions) provides a detailed characterization of representative vessel types,
lengths, and speed capabilities as well as a description of UMS classes.

Table 3.0-8 Annual Operating Hours for Water-Based Assets Associated with the
Proposed Action

P -
Total Operating Hours (Number of Assets) S AT

Water-Based | Subcategory Hours

Assets (Representative)* No Action Action Action High Slow Idle

Alternative |Alternative 1 | Alternative 2| Speed? |Speed

Vessels and Surface UMS

R s ; Large (Navy Relentless) 695 (110) 695 (110) 765 (121) 0% 40% 60%
aNge SUPPOTL TN jedium (Patrol Boat 777) | 629 (232) | 629 (232) | 692 (255)
Boats - 20% 5% 75%
Small (Fountain Boat) 856 (228) 856 (228) 942 (251)
Large (Cyclone-Class o o .
Patrol Ship) 64 (8) 32 (3) 35 (3) 0% 40% 60%
Combatant and |Medium (Mark V Patrol
Patrol Vessels  |Boat) 16(2) >0(6) 55(7)
Small (Rigid Inflatable 104 (13) 211 (26) 232 (29)

Boat) 20% 5% 75%

Unmanned Unmanned Surface
Maritime Vehicles (HSMST) 15 (5) 120 (40) 132 (44)
Systems

Medium Towed Target
(LCMT/PAX Pontoon 15 (3) 50 (10) 55 (11) 20% 5% 75%
Target)

Mobile Surface
Targets
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Table 3.0-8 Annual Operating Hours for Water-based Assets Associated with the
Proposed Action, Continued
, Percent of Operating
Water-Based | Subcategory Total Operating Hours (Number of Assets) Hours
Assets (Representative)* No Action Action Action High Slow Idle
Alternative |Alternative 1 | Alternative 2| Speed® |Speed
Medium Motorized
Propeller (SEPTAR) 1,513 (326) | 1,513 (326) | 1,664 (359)
Small Motorized Impeller
(SDST) 15 (3) 25 (5) 36 (6)
Small Motorized Propeller
(HSMIST) 904 (140) 904 (140) | 994 (154)
Underwater UMS / In-Water Devices
Unmanned Unmanned Underwater
Maritime : 138 (46) 360 (120) 396 (132) 20% 5% 75%
Vehicles (Small-Large)
Systems
Mobile
Subsurface Targets (e.g., o 0 0
Subsurface AMPS, EMATT) 3(3) 12 (12) 13 (13) 20% 5% | 75%
Targets
Mine MOP 36 (18) 36 (18) 38(18) 20% 5% | 75%
Countermeasure |OASIS 4(2) 4(2) 4(2) 100% 0% 0%
Systems AMNS 0.4 (2) 0.8 (4) 1.0 (5) 20% 5% | 75%
TOTALS 5,007.4 5,497.8 6,054.0 0-100% | 0-40% |0-75%

Key: AMNS = Airborne Mine Neutralization System; AMPS = Autonomous Mobile Periscope System; EMATT = Expendable Mobile
ASW Training Target; HSMST = High Speed Maneuvering Surface Target; LCMT = Low-Cost Modular Target; MOP = Magnetic
Orange Pipe; OASIS = Organic Airborne and Surface Influence Sweep; PAX = Naval Air Station Patuxent River; SDST = Ship
Deployable Surface Target; SEPTAR = Seaborne Powered Target.

Notes:

1. Refer to Appendix A (Patuxent River Complex Activity and Asset Descriptions) for description of representatives
2. Greater than 10 knots

The main source of vessel noise is propeller cavitation (pressure areas that surround the blades), which
varies in frequency and level based on the size of the propeller and speed. The Noise Study (Appendix C)
focuses on airborne noise and does not include sound generated by any vessel propulsion system. With
many but not all Proposed Action activities, vessels are used in conjunction with aircraft that are much
louder; surface and subsurface testing and training can also involve activities without aircraft. In
addition, airborne noise generated by Navy vessel operations is similar to noise levels generated by
civilian vessels, which operate regularly in the same water areas. Airborne vessel sound levels depend
on vessel size and speed, but typically range from 59 to 73 dB re 20 Pa at locations on the deck of the
boat (Vasconcellos & Latorre, 2017). Noise levels decrease with increasing distance from the source.
Vessels tend to operate at lower speeds and therefore generally produce lower noise levels while
operating close to shore. Airborne vessel noise experienced on shore is not typically sufficiently loud to
interfere with speech or cause annoyance. People experiencing airborne vessel noise while on the open
water are usually also in vessels and are unlikely to be annoyed by the noise. Because there is minimal
potential for impacts associated with airborne vessel noise, no further analysis of airborne vessel noise

is required.

Underwater noise from vessel movements is typically non-impulsive, continuous, and relatively
broadband, containing energy from 100 Hz to more than 10 kHz, and ranging from 150 to 190 dB re
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1 uPa at 1 meter, depending on vessel size and speed (Erbe, 2002; Hildebrand, 2009). During testing and
training, maximum speeds of most naval vessels generally range from 10 to 15 knots to limit fuel
consumption; however, vessels will occasionally operate at higher than average speeds (e.g., to serve as
a high-speed target) or at slower speeds (e.g., to maintain steerage while recovering a high-value test
asset) as required. Typically, sound produced by vessels will increase with speed. Noise would be
expected to attenuate quickly according to the practical spreading model described earlier in the

acoustic stressor background. The approximate safe operating depth, underwater sound parameters,
and hours of operation and high speed (greater than 10 knots), slow speed, and idle are provided in

Table 3.0-9.
Table 3.0-9

Approximate Minimum Operating Depth, Underwater Sound Parameters, and

Hours of Operation at High Speed, Slow Speed, and Idle for Water-Based Assets Associated
with the Proposed Action Alternatives

Minimum Underwater Sound Average Percent of Total
. Parameters? Operating Hours?
Water-Based Asset Category’ Operating Peak
Assets Depth Source Level R High Speed |Slow Idle
(Meters) (dB re 1 uPa) (kHz) (>10 Knots) |Speed

Vessels and Surface UMS
Range Support or |Large Vessel 3 178 0.1 0.00% 5.29% 7.93%
Combatant and Medium Vessel 2 168 0.8 2.58% 0.62% 9.25%
Patrol Vessels Small Vessel 1 164 2.5 3.83% 0.97% 14.54%
Unmanned Unmanned
Maritime Systems [Surface Vehicles ! 164 2:5 0.06% 0.11% 1.64%

Medium-Towed 2 N/A N/A 0.06% 0.05% 0.68%
Mobile Surface Medium 2 Presumed same as Range 6.04% 1.38% 20.61%
Targets Small-Impeller 0.5 Support or Combatant and 0.06% 0.02% 0.45%

Small-Propeller 1 Patrol vessels 3.61% 0.82% | 12.31%
Underwater UMS / In-Water Devices
Unmanned Unmanned

. Underwater 0.55% 0.33% 4.91%

Maritime Systems .

Vehicles

. Mobile Higher than

Mobile Subsurface ¢ o\ rface 5 Lower than gsmall 0.01% 0.01% | 0.16%
Targets small vessels

Targets vessels
Mine
Countermeasure In-water Devices 0.22% 0.03% 0.48%
Systems

Key: > = greater than; dB re 1 puPa = decibels referenced to 1 micropascal; kHz = kilohertz; N/A = not applicable; UMS = unmanned
maritime systems.

Notes:

1. Refer to Table 3.0-8 and Appendix A (Patuxent River Complex Activity and Asset Descriptions) for representative assets and
descriptions, respectively.
2. Based on average sound pressure level measured (from sum of acoustic energy across the frequency bands from 10 to
3,500 hertz) at slow speeds in waters generally colder and more saline than the Bay portion of the PRC Study Area (Kipple &

Gabriele, 2004).

3. Plus 5 dB (at most) for high speed, based on small vessel (twin 250 horsepower engines) measurements from 10 to 32.4 knots
(Erbe, 2002); note that larger vessels tended to present a smaller difference in decibels between 10 and 32.4 knots.
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Based on the estimates in Table 3.0-9, the following sound source levels by vessel size are employed in
the analysis for masking and behavioral response/stress in subsequent analysis (where appropriate):

e Small vessels (37 percent of operating hours): 164 to 169 dB re 1 pPa at slow- to high-speed
operation, respectively, with a peak frequency of approximately 2.5 kHz;

e Medium vessels (42 percent of operating hours): 168 to 173 dB re 1 pPa at slow- to high-speed
operation, respectively, with a peak frequency of approximately 0.8 kHz;

e large vessels (14 percent of operating hours): 178 dB re 1 puPa at slow-speed operation, with a
peak frequency of 0.1 kHz;

e Surface UMS (2 percent of operating hours): less than 164 to 178 dB re 1 pPa at slow- to high-
speed (small to medium vessels, respectively) to slow-speed (large vessel) operation,
respectively, with peak frequencies from approximate 0.1 to 2.5 kHz (large to small vessels); and

e Underwater UMS/in-water devices (6 percent of operating hours): source characteristics
expected to be similar to those of small vessels, but at lower amplitudes due to the reduced size
and speed of the platform.

The vast majority (73 percent) of vessel activity is proposed at idle (0 speed) and produces much lower
sound levels than even slow-speed operation. Using the equation for practical spreading, the expected
sound level for slow to fast moving, small to medium vessels (less than 4 percent of water-based asset
hours) would diminish to 160 dB re 1uPa at 2 and 7 meters, respectively. The ambient noise level
underwater in the Chesapeake Bay Water Range likely ranges from 60 dB to greater than 120 dB at low-
mid frequencies (10 Hz to 10 kHz) depending on the level of the wind and vessel traffic (Urick, 1983).

3.0.2.3.1.3 Land-Based Assets

Proposed activities involving land-based assets (e.g., vehicles and unmanned ground systems) may
generate acoustic stressors. Land-based activities that generate these stressors include aircraft ground-
based activities, ground vehicles and mobile land targets, and tests conducted at the Open-Air Engine
Test Cell (OAETC) facility and ATA ground test facilities. The Noise Study (Appendix C) does not include
sound generated by any land-based assets because they are typically used in conjunction with aircraft
that are much louder.

Aircraft Ground-Based Activities

While not in-flight, aircraft may conduct pre- and post-flight checks, ground taxiing, turns, or other
maintenance activities. The amount of non-flight aircraft activities is proportional to and approximately
18 percent of the proposed flight hours (Table 3.0-10). Ground-based aircraft activities occur on PRC
installation airfields, taxiways, tarmacs, and hangar aprons. Noise would therefore be concentrated to
these areas, as described in Appendix C (Noise Study).

Ground Vehicle and Mobile Land Targets

Similar to aircraft ground activity, the operation of ground support equipment occurs on or around PRC
installation airfields and is proportional to aircraft flight hours (Table 3.0-10). Therefore, these types of
activities are routine and frequent. The vast majority of movement is represented by fuel-powered
ground support vehicles and aircraft (93 percent and 7 percent, respectively) moving around the
installation airfields. Use of unmanned ground systems is relatively rare (less than 1 percent) and
confined to previously disturbed areas within PRC installations and mostly within OLF Webster

(Table 3.0-10). Most proposed to operate within the PRC are relatively small devices that are typically
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battery-powered and operate at relatively slow speeds. There is also the occasional use of mobile land-
based targets (e.g., vehicles) that is not tracked but is generally limited to the airfield environment.

All ground vehicles may operate in previously disturbed vegetative or non-vegetative areas
(documented not to contain sensitive biological or cultural resources), or improved, graded, or paved
surfaces (e.g., airfields, runways, and roads), which are within PRC installation boundaries. Because the
noise environment of these installations is dominated by aircraft noise, ground vehicle noise does not
affect overall noise levels. Operations of heavy-duty ground vehicles, such as the Aircraft Tow Tractor,
generate localized elevated noise levels as high as 85 dBA at a distance of 50 feet (Federal Highway
Administration, 2006). Aircraft noise levels in the same areas frequently exceed 115 dBA (see Section
3.0.2.3.1.1, Aircraft and Aerial Targets (Air-Based Assets)). Because ground vehicle noise does not have
the potential to generate substantive impacts in the context of an active airfield acoustic environment,
no further analysis is required.

Table 3.0-10 Types of Land-Based Asset Activities (Hours per Year)

No Action Action Action

Asset Categories® . , ,
g Alternative Alternative 1 | Alternative 2

Aircraft Ground-Based Activities (Hours)

Fixed-Wing Jet, Fixed-Wing Prop,

Rotary-Wing, Unmanned Aerial System 3,693 4,299 4,729

Ground Support Equipment (Hours)

Aircraft Tow Tractor 9,918 11,316 12,169
Mobile Electric Power Plant (Generator) 13,050 14,890 16,012
Mobile Aircraft Start Unit 10,962 12,508 13,450
Heavy Duty Land-Based Tow Tractor 7,830 8,934 9,607
Test Stand (Hydraulic Portable) 2,271 2,591 2,786
Truck (Ammunition Loading, Transport) 1,566 1,787 1,921
Air-Launched Weapons Loader 1,253 1,429 1,537
Truck (Aerial Stores Lift) 1,044 1,191 1,281
Ground Support Equipment Total Hours 47,894 54,646 58,763

Unmanned Ground Systems (Hours)

Soldier Transportable, Vehicle Transportable, Self

Transportable, and Applique

Note:

1. Refer to Appendix A (Patuxent River Complex Activity and Asset Descriptions) for representative assets and descriptions
(not including ground support equipment).

4 80 88

Ground Test Facilities

The OAETC runs for calendar years 2013 to 2017 were analyzed in the Noise Study (Appendix C) and are
depicted as a five-year baseline in Table 3.0-11. Of the hours shown, approximately half are spent in idle
and half at high power. In addition, these activities are intermittent, with many days of no activity.
Turbofan and thrust engine testing, conducted in the jet engine test instrument test cells of the OAETC,
has the greatest potential to cause noise impacts on the surrounding communities. As a mitigation from
the 1998 PRC EIS, the NAS Patuxent River Instruction 13900.1B, Noise Reduction Procedures for Open-Air
Testing of Uninstalled Engines, was established in July 2012 to minimize noise impacts to the Solomons
Island community (U.S. Department of the Navy, 2012) (Table 3.10-1, Impact Avoidance and
Minimization Measures). To ensure conformance with the instruction, the ATR Sustainability Office
monitors and tracks jet engine test instrument test cell runs quarterly and annually in EIS
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Implementation Progress Reports. OAETC personnel also contact the ATR Sustainability Office prior to
conducting engine runs to verify wind direction and go/no-go scenarios.

Table 3.0-11 Type and Number of Ground Test Facility Events

Asset Categories* No Actio.n Action . Action .
Alternative Alternative 1 | Alternative 2
Open-Air Engine Test Cell (OAETC) (Hours = Events)?
Jet Engine Test Instrument (T-36) 31 31 34
Turboprop Test Instrument 46 46 51
Shaft Engine Test Instrument 12 12 13
T-24 (turboshaft) 2 2 2
T-26 (turbojet) 1 1 1
OAETC Total Hours/Events 92 92 101
Armament Test Area (ATA) (Events)
Gun Fire Test 11 12 13
Weapons Compatibility Test 14 15 17
ATA Total Events 25 27 30
Notes:

1. Refer to Appendix A (Patuxent River Complex Activity and Asset Descriptions) for representative assets
and descriptions.
2. OAETC data is a five-year baseline from calendar years 2013 to 2017.

Activities conducted outdoors at the ATA may also produce noise. Table 3.0-11 provides the number of
ATA test events. Although gun ammunition is fired from the outdoors, it is expended directly into the
gun-firing tunnel. The noise levels generated from these activities are described in the subsequent
section on non-explosive munitions and other MEM.

3.0.2.3.1.4 Non-explosive Munitions and Other Military Expended Materials

The Navy tests and trains using a variety of non-explosive munitions and other MEM, as described in
Section 2.1.3.4 (Munitions and Other MEM). MEM may also include small UAS targets and fragments
from surface targets described as primarily air- and water-based assets. Proposed activities that
generate noise with non-explosive munitions or other MEM include aircraft flight operations, ground-
based activities, and surface and subsurface testing and training. Depending on the weapon type,
incidental (side effect) noise may be produced at firing or launch, while in flight, or upon impact. Typical
non-explosive munitions and other MEM expended annually in the PRC are shown in Table 2.3-2 (Annual
PRC Operational Tempo per Alternative: Number of Munitions, Other MEM, and Directed Energy
Weapon Systems). Representatives were chosen for each type based on the highest percent used during
the 10-year baseline and/or for which associated constituents were available. A description of types is
provided in Appendix A (Patuxent River Complex Activity and Asset Descriptions) and representatives for
each type are described in Appendix E (Military Expended Materials and Physical Disturbance and Strike
Analysis).

The Noise Study depicts a minimum elevated noise level of 50 dB C-weighted day-night average sound
level generated from weapons firing extending about a kilometer around fixed targets in the
Chesapeake Bay Water Range. These sound levels are average day-night projections for the surface from
primarily air-based assets (i.e., aircraft). The peak noise level (dBP) from weapons firing of 130 dB re 20
puPa (unweighted for human hearing) or more occurs infrequently for short durations within 3 kilometers
(1.6 nautical miles) of the fixed targets (Appendix C, Noise Study). Peak sound levels of 115 and 130 dB
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re 20 uPa have been associated with high and moderate risk of complaints, respectively. The loudest
sound associated with weapons-firing events is typically of low frequency (less than 250 Hz).

Weapons Live-Fire and Launch Noise

Gun ammunition firing and rocket launching occurs within the Chesapeake Bay Water Range or the ATA.
The associated activities include aircraft flight activities, land-based activities (e.g., ATA) and surface and
subsurface testing and training. Table 3.0-12 provides examples of live-fire and launch noise at just above
the water’s surface. Other munitions types used in the PRC generate similar noise levels to those listed or,
in the case of dropped munitions (e.g., bombs, torpedoes), minimal noise at release and during flight.

The highest intensity, low-frequency weapons firing noise of 137 dBP re 20 uPa from rocket firing would
be similar in impulsive intensity to the occasional (unfocused) sonic booms associated with weapons
separation testing, but weapons firing would be more frequent, and associated with the physical
disturbance of air- or water-based asset. Weapons firing is therefore among the most intense and
frequent acoustic stressor from the Proposed Action apart from aircraft noise in and around the airfield
environment. However, weapons firing noise is relatively brief and associated with significant physical
disturbance. The highest intensity, low-frequency weapons firing noise generated underwater from
rocket firing would be similar in impulsive intensity to the occasional (unfocused) sonic booms
associated with weapons separation testing, but weapons firing would be more frequent and associated
with the physical disturbance of air- or water-based assets.

Directed energy weapons are typically silent. Noise associated with the firing of these weapons would
be localized noise generated by aircraft, surface vessels, or land-based assets carrying the weapon. No
further analysis is required regarding directed energy noise impacts.

Table 3.0-12 Airborne Noise from Representative Live-Fire and Launched Munitions

Noise Source Representative Munition Type | Sound Level
Medium-caliber Gun Ammunition | 30 mm 118 dBP
Small-caliber Gun Ammunition 7.62 mm 109 dBP
Rockets 2.75-inch 137 dBP
Key: dBP = peak pressure decibel level referenced to 20 micropascals; mm = millimeter.

Notes:

1. Noise levels were calculated using Air Gunnery Noise Model for a location 1,000 feet directly
below the firing of the largest representative ammunition round listed. Noise levels at the
surface vary widely depending on actual distance and bearing between firing point and
sound receiver.

Impact Noise

Weapons separation tests associated with aircraft flight activities also involves the jettison of weapons
from aircraft to test their safe release within the Chesapeake Bay Water Range. Other aircraft flight
activities release other MEM (e.g., sonobuoys, marine markers, illumination flares). Any object dropped
in the water would create a noise upon impact, depending on the object’s size, mass, and speed. Sounds
of this type are produced by the kinetic energy transfer of the object with the target surface and are
highly localized to the area of disturbance. A significant portion of an object’s kinetic energy would be
lost to splash, any deformation of the object, and other forms of non-mechanical energy (McLennan,
1997). The remaining energy could contribute to sound generation. Most objects would be only
momentarily detectable, if at all, but some large objects traveling at high speeds could generate a
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broadband impulsive sound upon impact with the water surface. Sound associated with impact events is
typically of low frequency (less than 250 Hz) and of short duration.

With regard to underwater noise, a large missile impacting the water surface at over 1,028 meters per
second may produce a sound of up to 271 to 281 dB re 1 pPa (McLennan, 1997). However, the relatively
few missiles associated with the Proposed Action are mostly dropped to reach much lower speeds
before impact, and fired MEM are generally much smaller than missiles (e.g., gun ammunition). The
corresponding sound level of most MEM impact noise at the surface is probably similar to rocket firing
at 1,000 feet AGL (Table 3.0-12), based on the underwater pressure generated by small-caliber bullets
impacting the surface, reported by Leslie (1964); 1.7 foot-pounds (81.4 pascals) measured underwater
for .38 caliber bullet translates to approximately 158 dB re 1 puPa (158 - 32 dB = 126 dB re 20 pPa).

3.0.2.3.2 Physical Disturbance and Strike Stressors

This section describes the characteristics of physical disturbance and strike stressors from Navy testing
and training activities. This stressor may affect the following resources in the PRC Study Area: water
quality and sediment, biological resources, and public health and safety. All the activities associated with
the Proposed Action alternative generate potential noise stressors. Disturbance differs from strike in
terms of duration and proximity. Strike is direct contact from an instantaneous impact whereas
disturbance is an effect from proximity to a strike nearby or displacement of habitat by material
introduced by the Proposed Action. Proximity with respect to physical disturbance could be due to visual
stimuli or displacement of the medium (air or water) by air-, water-, or land-based assets.

3.0.2.3.2.1 Aircraft and Aerial Targets (Air-Based Assets)

Typical types of aircraft flown within the PRC Study Area are provided in Appendix A (Patuxent River
Complex Activity and Asset Descriptions), and representatives for each type are listed in Section 2.1.3.1
(Air-Based Assets). Types and descriptions of aerial targets are also available in Appendix A. Table 3.0-3
provides the number of aircraft flight hours above and below 3,000 feet AGL associated with the
Proposed Action. In general, aircraft movement in PRC airspaces is more frequent and widespread over
and around the airfield environment, with more localized and infrequent occurrence elsewhere in the
PRC airspace. Aircraft may operate singly or in combination in any particular event. Speeds range from
less than 100 knots (generated by Group 1 UAS) to supersonic (greater than Mach 1.0 but not
hypersonic) depending on test requirements. A typical BQM target is smaller than manned aircraft
(approximately 20 feet in length with a 10.5-foot wingspan). Although capable of supersonic speeds, the
target will only operate at subsonic speeds within the PRC. The UAS targets proposed for directed
energy testing are much smaller and slower than the BQM.

3.0.2.3.2.2 Vessels (and Other Water-Based Assets)

The characterization of mobile water-based assets from a multiple resource perspective is covered in
Section 3.0.2.3.1.2 (Acoustic Stressors, Vessels (and Other Water-Based Assets)), which also provides the
available metrics for the physical disturbance/strike stressor (e.g., hours of high-speed vessel
movement). Therefore, this section covers only water-based assets that are essentially stationary (e.g.,
mine shapes, spar buoys, dipping sonar).

Stationary targets do not pose a threat to highly mobile resources when anchored in place. However,
during the deployment process, physical disturbance to sediments and biological resource habitats as
well as in-water cultural resources such as shipwrecks could potentially occur; although targets would
not be placed in areas of in-water cultural resources that are mapped as navigation hazards (refer to
Section 2.5, Standard Operating Procedures Included in the Proposed Action). Table 3.0-13 provides the
typical types and quantities of stationary targets. These targets are typically placed in the Chesapeake
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Bay Water Range although some may be used outside the water range within installation surrounding
waters. All stationary targets are fully recovered following the event.

Table 3.0-13 Type and Annual Number of Stationary Targets or Bottom Devices

Asset Categories | No Action Alternative | Action Alternative 1 | Action Alternative 2
Stationary Surface Target

Mine Shapes 2 4 5

Spar Buoy 1 2 2
Moored Raft 1 2 2
Stationary Subsurface Target

Mine Shapes 2 4 5
Bottom Devices (Stationary or Slow-moving)

Bottom Crawler 1 1 2
Remote Operated Vehicle 1 1 2

The physical disturbance of the ASW dipping sonar being lowered slowly from a hovering helicopter at
low altitude (refer to Section 3.0.2.3.1.2, Acoustic Stressors, Vessels (and Other Water-Based Assets) —
Sonar and Other Transducers, for more information) is likely dwarfed by the disturbance of the
helicopter.

3.0.2.3.2.3 Ground-Based Aircraft and Ground Vehicles (Land-Based Assets)

As noted in Section 3.0.2.3.1.3 (Land-Based Assets), most non-flight aircraft activities occurs on or
around the airfields at NAS Patuxent River or OLF Webster. Ground vehicles typically operate in
previously disturbed vegetative or non-vegetative areas (documented not to contain sensitive biological
or cultural resources), or improved, graded, or paved surfaces (e.g., airfields, runways, and roads).
However, movement of ground vehicles, particularly over unpaved surfaces would potentially impact
multiple resource areas. Table 3.0-10 identifies the potential aircraft ground activities and ground
vehicle operations that are potential physical disturbance/strike stressors.

3.0.2.3.2.4 Non-explosive Munitions and Other Military Expended Materials

Military expended materials that may cause physical disturbance or strike include: (1) all sizes of non-
explosive live-fired (i.e., gun ammunition and rockets) and non-explosive munitions (e.g., bombs, mines,
missiles, torpedoes), (2) expended materials other than munitions, such as sonobuoys, and (3) any
unrecovered target fragments. Release/deployment of munitions and other MEM has the potential to
impact multiple resources areas (e.g., public health and safety and biological resources). However, most
are expended in the Chesapeake Bay Water Range, as they have been for decades, and are focused
around the munition concentration areas (Figure 2.1-3, Chesapeake Bay Water Range Munition
Concentration Areas). The types and numbers of non-explosive munitions expended per year as well as
location expended are provided in Table 2.3-2 (Annual PRC Operational Tempo per Alternative: Number
of Munitions, Other MEM, and Directed Energy Weapon Systems). Almost all munitions and other MEM
is unrecovered with the exception of the following: missiles are 55 percent recovered; torpedoes are

80 percent recovered; search and rescue rafts and kits are 100 percent recovered; free floating surface
target fragments are 95 percent recovered; UAS targets are 100 percent recovered from land and

40 percent recovered water; and cartridge actuated devices and propellant actuated devices
(CADs/PADs) are 100 percent recovered from land. For gun ammunition, cartridge cases are retained
within the aircraft platform (and a portion within the vessel platform) after firing while projectiles are
deposited into the Chesapeake Bay Water Range. Appendix E (Military Expended Materials and Physical
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Disturbance and Strike Analysis) contains a detailed analysis of MEM in terms of physical disturbance
and strike potential.

3.0.2.3.3 Pollutant Stressors

Substances that are generated by the operation of aircraft, vessels, ground vehicles, ground assets, and
munitions and other MEM may impact air and water quality as well as biological resources. Substances
associated with engine fuel combustion, as well as expended material constituents and byproducts can
be pollutant stressors associated with the Proposed Action. In the context of this EIS analysis, potential
pollutants include metals, physical/chemical decomposition of MEM (which are not pollutants
themselves), other MEM constituents (e.g., plastic and chemical constituents), and air emissions. While
many of these may naturally occur, such as nickel, they are considered in the context of their quantity
and concentration as a stressor, typically based upon establish regulatory limits or guidelines for public
health and the environment.

3.0.2.3.3.1 Aircraft and Aerial Targets (Air-Based Assets)

Criteria air pollutants (Section 3.2, Air Quality) are generated by the combustion of fuel by fixed-wing
and rotary-wing aircraft as well as UAS and aerial targets. Types and numbers of aircraft and aerial
target activities are provided in Table 3.0-3. Aircraft specifics related to the operational time spent at
various power settings for each representative aircraft are provided in Appendix D (Air Quality
Calculations).

3.0.2.3.3.2 Vessels (and Other Water-Based Assets)

Criteria air pollutants are generated by the combustion of fuel by mobile water-based assets. Vessels
and powered (i.e., motorized) targets require fuel, generating criteria air pollutants during their
operation, and towed targets as well as ASW and MCM systems generate criteria air pollutants
secondarily because another aircraft or vessel is required to provide power for movement and/or
deployment. Types and numbers (events/hours) of mobile water-based assets are provided in Table
3.0-8. Mobile water-based asset specifics related to the operational time spent at various power settings
for each representative are provided in Appendix D (Air Quality Calculations).

3.0.2.3.3.3 Land-Based Assets

Criteria air pollutants are generated by the combustion of fuel by non-flight aircraft activities, operation
of ground vehicles, and static engines runs at the OAETC Facility. Types and numbers of land-based
assets are shown in Table 3.0-10. Ground vehicle specifics related to the operational time for each
representative aircraft are provided in Appendix D (Air Quality Calculations).

3.0.2.3.3.4 Non-explosive Munitions and Other Military Expended Materials

Criteria air pollutants are generated by the combustion of propellants in various types of munitions.
Propellants used to fire small- and medium-caliber projectiles generate criteria pollutants when ignited.
Non-explosive munitions contain spotting charges and propellants that generate criteria air pollutants
when they function. Chaff cartridges used by aircraft are launched by a charge that generates small
guantities of criteria air pollutants. Countermeasure flares, parachute flares, and marine markers are
designed to burn for a prescribed period, emitting criteria pollutants in the process. Directed energy
weapons testing does not include the use of propellants, and thus these activities are not a source of
pollutant stressors.
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In addition, hazardous constituents commonly found in the energetics, propellant, and pyrotechnic
elements of munitions may also leach from solid components of munitions and release into the water.
Table 2.3-2 (Annual PRC Operational Tempo per Alternative: Number of Munitions, Other MEM, and
Directed Energy Weapon Systems) shows the types and numbers of non-explosive munitions and other
MEM expended at the ATA and within the Chesapeake Bay Water Range. Approximately 50 percent of
marine markers would be expended in the Patuxent River Seaplane Area and up to 24 and 26 active
sonobuoys expended at the dip points under Alternatives 1 and 2, respectively. MEM within the water
range are concentrated around the munition concentration areas (Figure 2.1-3, Chesapeake Bay Water
Range Munition Concentration Areas). Similarly, CADs/PADs expenditure at ATA occurs in a pit with very
limited exposure to the open-air environment. All CADs/PADs expended are recovered and all chaff fibers
at the ATA are swept following events. Jet-assisted takeoff bottles expended in the water range are not
recovered.

3.0.2.34 Public Interaction Stressors

Naval testing and training within the PRC Study Area has the potential for public interaction in the
airspace and waterways with the use of air- and water-based assets. The study area airspace and
waterways where public interaction may occur is described in Section 1.3 (Location and Description of the
Patuxent River Complex) and depicted in Figure 1.3-1 (PRC Study Area).

3.0.2.3.4.1 Air-Based Assets

The Proposed Action air-based asset operations that occur within the PRC airspace coexist with
operations by the public. Coordination procedures, including safe practices, associated with co-use of the
different airspaces is discussed in Table 2.5-1 (Standard Operating Procedures), Section 3.5 (Public Health
and Safety), and Section 3.7 (Socioeconomics).

The majority of aircraft operations occur within the restricted areas of the PRC Study Area (Figure 1.3-2,
PRC Airspace). In addition, deployment of ASW and MCM systems as well as some munitions and other
MEM, may occur from aircraft while in the restricted airspace into the Chesapeake Bay Water Range. PRC
restricted airspace is normally activated between 7:00 a.m. and 11:00 p.m. on weekdays, although about
97 percent of sorties are flown between 7:00 a.m. and 10:00 p.m. The highest level of activity occurs at
midmorning with a lull at midday and slight increase in mid-afternoon. While night operations can occur
after 10:00 p.m., almost no operations begin after midnight. Weekend activation is typically 8:00 a.m. to
6:00 p.m., with air traffic including transient military reservists and high priority flight tests. The Navy is
the predominant user of restricted airspace followed by other military services, both U.S. and foreign
(Figure 3.0-1). Non-military aircraft include commercial air carriers and private general aviators.

Restricted Airspace User Profile

5%

= Navy/Marine Corps
= Other Military
Non-Military

Data Source: (U.S. Department of the Navy, 2019b)

Figure 3.0-1 PRC Restricted Airspace User Profile
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Airspace

Aircraft flights occur in the restricted airspace, Helo OPAREAs, and Chessie ATCAA (Figure 1.3-2, PRC
Airspace). The historic distribution and use of airspace within the PRC Study Area (as derived from the
10-year baseline) are indicative of the future and will likely remain unchanged.

Restricted Airspace

Use of restricted airspace is quantified by sorties and reported annually to the FAA via Annual Air Traffic
Activity Reports. A sortie is defined as the combination of an aircraft takeoff, flight, and landing. Figure
3.0-2 shows the number of sorties conducted in each restricted area during the 10-year 2008 to 2017
baseline period (note by calendar year versus fiscal year).

The majority (nearly 60 percent) of aircraft sorties, and therefore majority of testing and training flights,
are conducted in R-4006 between the altitudes of 3,500 up to 24,999 feet, followed by R-4008

(30 percent) at higher altitudes between 25,000 to 85,000 feet. Supersonic flights not involving weapons
typically occur in R-4008 above 30,000 feet.

R-4005 has the next highest use and is divided into four sectors to accommodate multiple exclusive use
flights including R-4005 North, South, West, and Southwest. R-4005 West and Southwest are used
heavily by the UX-24 squadron and Maryland Army National Guard to operate Groups 1 through 4 UAS.

Sorties Conducted in PRC Restricted Airspace
(Ten-Year Average)

8,000 7,133

7,000

6,000

5,000

4,000 2,981

3,000

2,000 833

1,000 85 94 155

Aicraft Sorties

R-4002 R-4005 R-4006 R-4007 R-4008 R-6609

Restricted Areas

Data Source: (U.S. Department of the Navy, 2019b)
Figure 3.0-2 Sorties Conducted in PRC Restricted Airspace

R-4005 West overlies OLF Webster and contains one of two unmanned aircraft operating areas. The
second and primary unmanned aircraft operating areas is between 3,500 and 6,000 feet in the southern
part of R-4006 overlying the northern neck of Virginia. R-4005 Southwest overlies the Potomac River and
allows UAS to transit between OLF Webster and the greater unmanned aircraft operating area at

3,500 feet. Outside of the unmanned aircraft operating areas, UAS launching from OLF Webster utilize
three unmanned aircraft routes (Route A, B, and C).

R-6609 contains the former Tangier Target no longer in use. However, aircraft testing is still permitted in
the airspace.

R-4007 encompasses the NAS Patuxent River Class D airspace and, when active, limits activity in the
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airspace. Although used infrequently, R-4007 is critical to the mission when minimal air traffic is
necessary for testing around the airfield.

Finally, R-4002, overlying Bloodsworth Island, receives the least use as the range is non-impact.
However, this airspace is always available for overflights above 3,000 feet for fixed-wing aircraft and
1,000 feet for rotary-wing aircraft, respectively.

Helicopter Operating Areas

The Helo OPAREAs are shared with private and commercial air traffic. There is no formal tracking of
flight hours in Helo OPAREAs because operations are performed under visual flight rules. However,
based on United States Naval Test Pilot School and HX-21 squadron estimates, approximately 20 percent
of the total PRC Study Area flight hours occur within these adjacent shared airspaces. Of those flight
hours, about half are projected to be flown in the West Helo OPAREA. Table 3.0-14 reflects the PRC
flight hour breakdown by restricted areas and Helo OPAREAs.

Table 3.0-14 Current and Proposed Annual Flight Hours by PRC Airspace

PRC Airspace No Actit?n Acti0f1 Acti0{1
Alternative Alternative 1 Alternative 2
Restricted Areas 16,080 18,720 20,800
Helicopter Operating Areas 4,020 4,680 5,200
TOTAL 20,100 23,400 26,000
Chessie ATCAA

Since most supersonic work above 30,000 feet can be conducted within R-4008, Chessie airspace is not
frequently used and there are years when it is not scheduled at all. Difficult coordination requirements
with FAA Washington Center also limit its use. Pilots must request Chessie ATCAA at least 30 minutes,
but no more than one hour prior to activation time. Air Traffic Control subject matter experts estimate a
combined use of Chessie A and B an average of three times per year. The projection for Chessie C s less,
at one time per year due to additional notification required to Baywatch. During the 10-year baseline,
Chessie ATCAA was scheduled an annual high of seven times in 2011. This tempo of use is expected to
remain the same.

3.0.2.3.4.2 Woater-Based Assets

Similar to air-based assets, the Proposed Action water-based asset operations that occur within the PRC
waterways coexist with operations by the public. Coordination procedures, including safe practices,
associated with co-use of the waterways is discussed in Table 2.5-1 (Standard Operating Procedures),
Section 3.5 (Public Health and Safety), and Section 3.7 (Socioeconomics). In addition to vessel
movement throughout the PRC Study Area, weapon systems deployment testing and training (e.g., ASW
and MCM systems, and munitions and other MEM) occurs within the Chesapeake Bay Water Range.

Testing and training activities within the Chesapeake Bay Water Range may require clearance of
commercial, fishing, and recreational boating within small portions of the Bay, especially around
Hannibal and Hooper Targets (Section 1.3.3, PRC Water Areas). Hannibal and Hooper Targets provide
safe, controlled locations for the use of non-explosive munitions and other MEM. The targets are
immediately surrounded by prohibited areas (1,000 yards in radius) that are closed to navigation at all
times and further surrounded by a restricted area, known as the aerial and surface firing range, that is
open to navigation except during Navy exercises.
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When the targets are scheduled for use (referred to as a target closure), only the scheduled user may be
in the restricted area. Target closures are coordinated and scheduled by ATR Central Schedules
personnel and cleared approximately one hour before an event. The cleared area around the target is
typically between 1 to 3 square miles, including the prohibited area, depending on the type of test. This
equates to between 0.1 and 0.3 percent of the surface waters underlying the PRC airspace.

The areas are cleared an average of two to three hours per event, although some could be shorter or
longer in duration. Table 3.0-15 shows the number of target closures per year for each alternative.
These numbers account for busier months (typically March through November) when multiple events
occur per day. During times of target closure, waterman can fish or recreate in other areas of the Bay
during Navy operations and return to the cleared area after testing and training exercises are complete.

Table 3.0-15 Range Target Clearance Events

Clearqnc.e Event No Action Alternative Action Alternative 1 Action Alternative 2
Description

Total Clearance Events 68 250 275
Hours Cleared 196 750 825

3.0.2.3.5 Energy Stressors

This section describes the characteristics of energy stressors from Navy testing and training activities.
This stressor may affect only biological resources in the PRC Study Area. Forms of energy (e.g., electro-
magnetic, laser, microwave) may be introduced to the environment from air- and water-based assets as
well as ground test facilities and directed energy weapons systems. Proposed activities with associated
energy stressors include aircraft flight operations, ground-based activities, surface vessel activities,
surface and subsurface testing and training, MCM, science and technology demonstrations, unmanned
systems testing, and directed energy weapons system testing. The annual numbers of energy-generating
assets and systems associated with the Proposed Action are provided (Table 3.0-16).

Table 3.0-16 Operating Hours by Energy-producing Asset for the Proposed Action
Alternatives

Annual Numbers

Energy-produced Assets (Measures)

No Action Alternative | Action Alternative 1 | Action Alternative 2
Air-Based Assets (Hours)
Aircraft | 20,100 | 23,400 | 26,000
Water-Based Assets [Hours (Number of Assets)]
Manned Vessels 960 (241) 1,067 (254) 1,174 (280)
MOP 36 (18) 36 (18) 38 (19)
OASIS 4(2) 4(2) 4 (3)

Ground-Based Assets — Stationary*

Various ground test facilities generating electromagnetic energy (including high-power microwave testing)
(quantification of events is not necessary per description in this section)
Directed Energy Weapons Systems (Test Days)?

High-Energy Laser 0 50 50
High-Power Microwave 0 120 120
Key: MOP = Magnetic Orange Pipe; OASIS = Organic Airborne and Surface Influence Sweep.

Notes:
1Ground test facilities are described in Appendix A, Table A-5, Ground Test Facility and Laboratory Testing.
2Targeting Air-, Water-, or Ground-Based Assets
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3.0.2.3.5.1 Air-Based Assets

Sources of electromagnetic energy from air-based assets include radar, communications transmitters,
electronic countermeasures transmitters, and data links. Electromagnetic devices in the PRC Study Area
operate across a wide range of frequencies and power. Frequencies include radio waves, microwaves,
and infrared, visible, and ultraviolet light. Power levels range from every day, low-power radios to
higher-power signature measurement radars. It is assumed that most Navy air-based assets associated
with the Proposed Action will be transmitting from a variety of electromagnetic devices at all times
while testing or training, with very limited exceptions. Most of these transmissions (e.g., for routine
surveillance, communications, and navigation) will be at low power. High-power settings are used for
activities including missile and rocket testing, radar and other system testing, and signature analysis.

The number of Navy aircraft in the PRC Study Area at any given time varies and is dependent on testing
and training requirements. Therefore, in-air electromagnetic energy as part of the Proposed Action
would be widely dispersed throughout the PRC Study Area since the energy system is not focused on a
particular target but used while the aircraft operates in the airspace. The amount of electromagnetic
energy emitted from airborne platforms would be limited to a 20-aircraft maximum at any given time.
This is due to the “10 aircraft rule” implemented by NAS Patuxent River Air Traffic Control for flight
safety (Table 2.5-1, Standard Operating Procedures). A “group” of aircraft may consist of one or more
aircraft in a tight formation, such as a test aircraft and a chase plane combination (U.S. Department of
the Navy, 1998). Rarely does a group consist of more than two aircraft.

The term radar was originally coined by the Navy to refer to Radio Detection And Ranging. A radar
system is an electromagnetic device that emits radio waves to detect and locate objects. In most cases,
basic radar systems operate by generating pulses of radio frequency energy and transmitting these
pulses via directional antennae into space (Courbis, S., and G. Timmel, 2008). Some of this energy is
reflected by the target back to the antenna, and the signal is processed to provide useful information to
the operator. Radars come in a variety of sizes and power, ranging from wide-band milliwatt systems to
very high-power systems that are used primarily for long-range search and surveillance (Courbis, S., and
G. Timmel, 2008). In general, radars operate at radio frequencies that range between 300 megahertz
and 300 gigahertz, and are often classified according to their frequency range.

3.0.2.3.5.2 Water-Based Assets

Navy vessels commonly operate radar systems, which include S-band (3 gigahertz) and X-band

(10 gigahertz) electronically steered radar. Vessels and other water-based assets would primarily utilize
energy-generating systems while operating within the Chesapeake Bay Water Range. Most of these
transmissions (e.g., for routine surveillance, communications, and navigation) will be at low power.
High-power settings are used for activities including system testing and signature analysis. These types
of surface vessel tests are infrequent, intermittent, and based on customer requirements.

Water-based asset transmission of electromagnetic energy may be emitted into the water from the
magnetic influence of mine neutralization systems (Table 3.0-16). These in-water devices simply mimic
the electromagnetic signature of a vessel passing through the water. All events within the PRC involving
these devices to date have been non-magnetized events (i.e., no electromagnetic field was generated).
However, future customers may require testing the actual mine neutralization capabilities of these in-
water electromagnetic devices. Generally, voltage used to power these systems is around 30 volts. Since
saltwater is an excellent conductor, just 35 volts (capped at 55 volts) is required to generate the current.
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The static magnetic field generated by the mine neutralization devices is of relatively minute strength
(U.S. Department of the Navy, 2005c). Typically, the maximum magnetic field generated, such as those
by OASIS, would be approximately 2,300 microteslas, with a microtesla being a unit of measurement of
magnetic flux density, or “magnetic induction.” This level of electromagnetic density is very low
compared to magnetic fields generated by other everyday items. The magnetic field generated is
between the levels of a refrigerator magnet (15,000 to 20,000 microteslas) and a standard household
can opener (up to 400 microteslas at 4 inches). The strength of the electromagnetic field decreases
rapidly with distance. The magnetic field generated is very weak, comparable to the earth’s natural field
(Hulot, Finlay, Constable, Olsen, & Mandea, 2010). At a distance of 4 meters from the source of a
2,300-microtesla magnetic field, the strength of the field is approximately 50 microteslas, which is
within the range of the Earth’s magnetic field (25 to 65 microteslas). At 24 meters away from the source,
the strength of the field is approximately 10 percent of the Earth’s magnetic field. At a distance of 200
meters, the magnetic field would be approximately 0.2 microteslas.

3.0.2.3.5.3 Land-Based Assets

Similar to air- and water-based assets, sources of electromagnetic energy are emitted from ground
assets. For land-based systems and ground test facilities, electromagnetic emitters generating a single
pulse below the Maximum Permissible Exposure (MPE) limit of 200 kilovolts per meter would not pose
hazards to personnel, ordnance, fuel, and electromagnetic interference (U.S. Department of the Navy,
2016a). All activities coordinate with the Navy and Marine Corps Spectrum Center, who is responsible
for coordinating access to use of the electromagnetic spectrum for Navy and Marine Corps Commands.
Standard operating procedures (Table 2.5-1, Standard Operating Procedures) are established and
maintained in accordance with Office of the Chief of Naval Operations Instruction 5100.23G, Navy Safety
and Occupational Health Program Manual. In addition, the operation of all radiofrequency, microwave,
or similar millimeter-wave systems must comply with Department of Defense Instruction 6055.11,
Protecting Personnel from Electromagnetic Fields, to ensure the protection of the workers onsite, and
Department of Defense Instruction 4650.01, Policy and Procedures for Management and Use of the
Electromagnetic Spectrum, to ensure all ground test facilities have proper authorization.

The ground test facilities that emit electromagnetic energy in an open-air environment within the PRC
are identified in Section 2.1.1.2 (Ground-Based Activities) and further described in Appendix A, Table A-5
(Ground Test Facility and Laboratory Testing). This includes facilities that may perform tests to
determine aircraft system vulnerability to high-power microwave systems. All operate at power levels
that are below the MPE, with the exception of the AN/FPN antenna located in Building 1183 (U.S.
Department of the Navy, 2016a). However, the power level of the AN/FPN antenna falls below the MPE
within a few feet of the transmitter and appropriate radiation hazard warning signs are posted to advise
personnel of the electromagnetic radiation hazard. Since the outdoor ground test facilities typically
perform electromagnetic radiation tests within MPE limits, quantification of their events is not
necessary.

3.0.2.3.5.4 Directed Energy

Directed energy can include light amplification by stimulated emission of radiation (laser) and high-
power microwave systems. For all directed energy systems, the highest potential level of exposure
would be from an airborne or underwater system directed at a surface.

Lasers can be organized into low-energy and high-energy laser systems. Low-energy lasers can be used
to illuminate or designate targets, measure the distance to a target, guide weapons, detect or classify
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mines, and aid in communication. High-energy laser systems can be used for communications relay or as
weapons to create critical failures on targets in various environments. All classes of lasers (classes 1-4)
are currently used or have been tested within the PRC (see Appendix A, Table A-8: Laser Classes),
including all types of low-energy lasers and high-energy laser used for communications. Testing high-
energy laser systems as directed energy weapons is being proposed under Alternatives 1 and 2.

High-energy laser weapons testing involves the use of up to 1 megawatt of directed energy (with
wavelengths between 500 to 4,000 nanometers) against aerial, surface, or land targets, especially UAS
targets. High-energy laser would be employed from air, land, or surface platforms and are designed to
create small but critical failures in potential targets. Types of high-energy laser systems would include,
but are not limited to, solid-state, fiber, carbon dioxide, and diode-pumped alkali lasers. Under
Alternatives 1 and 2, high-energy laser tests would occur up to 50 days per year with up to two firing
events per day (Table 2.3-2, Annual PRC Operational Tempo per Alternative: Number of Munitions,
Other MEM, and Directed Energy Weapon Systems). Most high-energy laser testing is expected to be at
short range.

High-power microwave systems are primarily designed to produce impacts on electronics systems but
may also be used to provide non-lethal anti-personnel capability. These counter-electronics systems
operate across a broad range of microwave frequencies and emit short, intense energy pulses that yield
high voltage surges in targeted electronics resulting in neutralization or damage to those systems.
Previous testing involving high-power microwaves was conducted within specialized ground test
facilities. Testing high-power microwave systems as directed energy weapons is being proposed under
Alternatives 1 and 2. High-power microwaves would be employed by air, land, or surface platforms
against aerial, water, or land-based targets (e.g., UAS targets, infrastructure systems, vehicle/vessel
targets). Types of high-power microwave systems would include, but are not limited to, narrowband,
wideband, and ultra wideband; however, most testing would be in the narrowband and wideband
categories between 1 gigahertz to 5 gigahertz and 100 megahertz to 500 megahertz respectively. High-
power microwave weapons may be evaluated for health hazards using the same methodology used for
other microwave systems, such as radars or communication systems, by characterizing the system’s
total power relative to its pulse width and repetition rates. Under Alternatives 1 and 2, high-power
microwave tests would occur up to 120 days per year (Table 2.3-2, Annual PRC Operational Tempo per
Alternative: Number of Munitions, Other MEM, and Directed Energy Weapon Systems). During testing,
the high-power microwave system would be turned on an average of three seconds per firing event with
up to two firing events per day. All high-power microwave events would be conducted in accordance
with the electromagnetic safety radiation standard operating procedures and guidance documents
indicated in Table 2.5-1 (Standard Operating Procedures).

3.0.2.3.6 Entanglement Stressors

This section describes the characteristics of entanglement stressors from Navy testing and training
activities, including aircraft flight operation, surface and sub-surface testing and training, MCM, and
ASW. This stressor may affect only biological resources in the PRC Study Area. Entangling materials
represent a relatively small portion of MEM expended in the Chesapeake Bay Water Range. The only
entangling materials that may be expended outside the Chesapeake Bay Water Range are the active
sonobuoys that would be deployed under Alternatives 1 and 2 around the dip points north of the water
range. Table 3.0-17 depicts the types and number of other MEM that are potential entangling materials.
The number of other MEM accessories are equivalent to the number of expended materials that they
are associated with.
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The Navy deploys equipment designed for military purposes and strives to reduce the risk of accidental
entanglement posed by any item it releases into the water. To assess the entanglement risk of materials
expended during testing and training, the Navy examined the characteristics of these items (e.g., size
and rigidity) for their potential to entangle animals in the Chesapeake Bay. Entangling materials
associated with the Proposed Action alternatives include: (1) wires or cables on sonobuoys or Airborne
Mine Neutralization System neutralizers, respectively, (2) parachutes associated with some MEM and
aerial targets, and (3) flare O-rings.

Table 3.0-17 Potential Entangling Materials Released in the Chesapeake Bay Water Range

Material Types Recovery Rate No ACﬁ?n ACtiof’ Actiofr
Alternative Alternative 1 Alternative 2

Wires/Cables

Passive Sonobuoys 0% 122 122 134

Active Sonobuoys* 0% 0 24 26

AMNS Neutralizers 0% 2 4 5

Decelerators/Parachutes (Small)

Passive Sonobuoys 0% 122 122 134

Active Sonobuoys* 0% 0 24 26

Lightweight Torpedoes 95% 37 37 41

Decelerators/Parachutes (Medium — Large)

Flares (lllumination) 100% 51 40 44

Aerial Target - Large 100% 3 5 6

Other Materials: O-ring Seals

Flares (Decoys) 0% 320 255 281

Key: AMNS = Airborne Mine Neutralization System.

Note:

* Released around dip points and not within the Chesapeake Bay Water Range

3.0.2.3.6.1 Wires and Cables

Sonobuoys consist of a surface antenna and float unit and a subsurface hydrophone assembly unit. The
two units are attached through a thin-gauge, dual-conductor, and hard-draw copper strand wire, which
is then wrapped by a hollow rubber tubing or bungee in a spiral configuration. The tensile breaking
strength of the wire and rubber tubing is no more than 40 pounds. The length of the wire is housed in a
plastic canister dispenser, which remains attached upon deployment. The length of wire that extends
out is no more than 1,500 feet and is dependent on the water depth and type of sonobuoy. The wire
runs through the stabilizing system and leads to the hydrophone array. The hydrophone array consists
of five arms, each with five hydrophones, connected by thin plastic webbing that forms a pentagon-
shaped framework. Each sonobuoy has a saltwater-activated polyurethane float that inflates when the
sonobuoy is submerged, keeping the sonobuoy components floating vertically in the water column
below it. Sonobuoys remain suspended in the water column for no more than eight hours, after which
they sink to the seafloor. However, not all sonobuoys present an entanglement risk; up to 50 percent of
practice sonobuoys used during deployment testing are not designed to open and do not present any
entanglement risk.

Although not frequently used in the PRC Study Area, fiber optic cables associated with remotely
operated mine neutralization systems (e.g., Airborne Mine Neutralization System), would also be
expended. The length of the expended tactical fiber would vary (up to about 3,000 meters) depending
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on the activity. Tactical fiber has an 8-micrometer (0.008-millimeter [mm]) silica core and acrylate
coating and looks and feels like thin monofilament fishing line. Other characteristics of tactical fiber are
a 242-micrometer (0.24 mm) diameter, 12-pound tensile strength, and 3.4-mm bend radius (Corning
Incorporated, 2005; Raytheon Company, 2015). Tactical fiber is relatively brittle; it readily breaks if
knotted, kinked, or abraded against a sharp object. Deployed tactical fiber will break if looped beyond its
bend radius (3.4 mm), or exceeds its tensile strength (12 pounds). If the fiber becomes looped around an
underwater object or animal, it will not tighten unless it is under tension. Such an event would be
unlikely based on its method of deployment and its resistance to looping after it is expended. The
tactical fibers are often designed with controlled buoyancy to minimize the fiber’s effect on vehicle
movement. The tactical fiber would be suspended within the water column during the activity, and then
be expended and sink to the seafloor (effective sink rate of 1.45 centimeters per second) where it would
be susceptible to abrasion and burial by sedimentation.

3.0.2.3.6.2 Decelerators/Parachutes

Decelerators/parachutes used during testing and training activities are categorized based on size as
small, medium, or large. Aircraft-launched sonobuoys and lightweight torpedoes (such as the MK 46 and
MK 54) use nylon decelerators/parachutes ranging in size from 18 to 48 inches in diameter, respectively.
These small decelerators/parachutes are made of cloth and nylon, and the sonobuoy parachutes have
weights attached to their short attachment lines to speed their sinking. Range support boats recover
approximately 95 percent of small parachutes associated with torpedoes. Upon impact with the water
surface, the small sonobuoy decelerator/parachute assembly may remain at the surface for five to

six minutes before sinking to the bay bottom (Environmental Sciences Group, 2005). Once settled on the
bottom, the canopy may temporarily billow when bottom tidal currents are present, but flatten during
the next slack period between tide changes. Tidal currents in the middle Chesapeake Bay average about
0.13 meter per second (Xiong & Berger, 2010), suggesting sonobuoy parachutes do not travel far (on
average) from where they impact the Bay surface. Sonobuoy parachutes that settle in depositional
habitats (e.g., subtidal flats) comprising the vast majority of deeper water habitats in the Chesapeake
Bay Water Range (refer to Section 3.3, Water Resources and Sediments) will experience some degree of
burial through time. Though relatively unlikely, sonobuoy parachutes may also land in erosional habitats
(e.g., channels) and travel farther before coming to rest in a depositional habitat. A drifting sonobuoy
parachute may also snag on a bottom feature (e.g., fixed target, shipwreck, oyster reef) and remain
more or less open, but that is unlikely, considering the scarcity of such features in the Chesapeake Bay
Water Range. As with other MEM on or under the sediment surface, some items may be covered or
uncovered during storms that temporarily alter the pattern of deposition and erosion in the Bay.

lllumination flares use medium decelerators/parachutes, up to approximately 19 feet in diameter. Large
aerial targets (e.g., BQM) use larger decelerators/parachutes, also made of cloth and nylon, with
suspension lines of varying lengths (40 to 70 feet in length, with up to 28 lines per
decelerator/parachute). Some aerial targets also use a small drag parachute (6 feet in diameter) to slow
their forward momentum prior to deploying the larger primary decelerator/parachute. Unlike small
decelerators/parachutes, medium and large parachutes do not have weights attached and will remain at
the surface for some time. All medium and large parachutes released in the Chesapeake Bay Water
Range are fully recovered by range support boats.
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3.0.2.3.6.3 Flare O-rings

The air-borne release mechanism for flares includes an O-ring endcap seal that is expended and not
recovered. The O-ring on a representative decoy flare is approximately 1.4 inches in diameter. The
rubber O-ring seal may present an entangling risk to small organisms or the small parts of larger
organisms.

3.0.2.3.7 Ingestion Stressors

This section describes the characteristics of ingestion stressors from Navy testing and training activities,
including aircraft flight operations, surface vessel activities, and surface and sub-surface testing and
training, and directed energy systems testing (e.g., counter-UAS). This stressor may affect only biological
resources in the PRC Study Area.

Ingestible materials associated with the Proposed Action alternatives include: live-fire, non-explosive
munitions (e.g., small-medium gun ammunition, rocket flechettes) and other MEM such as chaff
(including cartridges, endcaps, and pistons), flares (including plastic endcaps, O-rings, and pistons), and
small decelerator/parachutes (Table 3.0-18). Ingestible MEM would primarily be released over the
Chesapeake Bay Water Range where it would be most common around the munition concentration
areas depicted in Figure 2.1-3 (Chesapeake Bay Water Range Munition Concentration Areas).

Table 3.0-18 Potential Ingestible Materials Released in the Chesapeake Bay Water Range

Material Tvpes Recovery No Action Action Action
yp Rate Alternative Alternative 1 Alternative 2
Air- or Water-Based Assets (Fragments)
Small UAS Target* 40% 0 0 53
Surface Targets (Low-Cost Modular o
Target/PAX Pontoon Target) 95% 3 10 11
Live-Fired, Non-explosive Munitions
Medium-caliber Projectiles 0% 8,961 17,150 18,865
Small-caliber Projectiles 0% 36,100 53,420 58,762
Rocket — Flechette Warheads 0% 33 46 51
Other Military Expended Materials
Chaff Cartridges 0% 121 246 271
Chaff Accessories: Endcaps and Pistons 0% 121x2 246 x 2 271x2
- -
gf\rzigﬁ;ccessorles ndcaps, Pistons, and 0% 320x3 255 x 3 281 x 3
Passive Sonobuoy Accessory: Small 0% 122 122 134
Decelerator/Parachutes
Active Sonobuoy Accessory: Small o
2 2

Decelerator/Parachutes** 0% 0 4 6
Torpedo Accessory: Small 0

1
Decelerator/Parachutes 95% 37 37 4

Key: PAX = Naval Air Station Patuxent River; UAS = unmanned aerial systems.
Notes:

* On portion expended in a surface danger zone

** Released around dip points and not within the Chesapeake Bay Water Range
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With the exception of small torpedo decelerators/parachutes and target fragments that are mostly
recovered, all ingestible items deposited in the Chesapeake Bay Water Range are not recovered. With the
exception of small UAS, no mobile target is intentionally expended to the point of fragmentation within the
PRC Study Area. For small UAS targets, 35 percent are expended over the surface danger zones
(Chesapeake Bay Water Range and Bloodsworth Island surface danger zones) and 65 percent are expended
and fully recovered from previously disturbed land areas. Of the targets expended in the surface danger
zones, 40 percent are recovered. On the rare occasion that a towed or floating surface target, such as the
Low-Cost Modular Target, is unintentionally damaged, pieces are generally large, float at the surface due to
being foam-filled, and are mostly recovered by a range support boat. Most gun ammunition fired from the
ATA is expended directly into the gunfiring tunnel and therefore is not an ingestion stressor. Chaff
expended at the ATA remains within the area and is cleaned up following the event.

To assess the ingestion risk from MEM, subsequent analysis considers the buoyancy and size of the
object relative to the animal’s ability to swallow it. Less buoyant materials, such as solid metal materials
(e.g., most munitions), sink rapidly to the bottom. More buoyant materials include less dense items
(e.g., endcaps), which may be caught in currents. These materials can remain in the water column for an
indefinite period, before sinking. Some items are too large to be ingested (e.g., non-explosive practice
bombs and missiles) and impacts from these items are not discussed further. However, these items may
potentially break down into smaller ingestible pieces over time. Items that are of ingestible size when
they are introduced into the environment, and when they break down, are carried forward for analysis
within each resource section, where applicable.

3.0.2.3.7.1 Live-Fired Munitions

Only small- or medium-caliber projectiles and flechettes (small metal darts) from some non-explosive
rockets would be small enough for marine animals to ingest. Small- and medium-caliber projectiles
include all sizes up to and including those that are 2.25 inches in diameter, though smallest dimensions
are 0.3 x 1.4 and 0.8 x 3.3 inches in terms of projectile (i.e., bullet) size, respectively. Gun ammunitions
cartridge cases are retained within the aircraft platform (and a portion retained within the vessel
platform) after firing, while the projectiles are deposited into the Bay. Flechettes are approximately

2 inches in length and each non-explosive flechette rocket contains approximately 1,180 individual
flechettes that are released. These solid metal materials would quickly move through the water column
and settle to the seafloor.

3.0.2.3.7.2 Military Expended Materials Other Than Live-Fired Munitions

Several different types of materials other than munitions are expended in PRC waters during testing and
training activities, including chaff, flares, and small decelerator/parachutes.

Chaff consists of reflective, aluminum-coated glass fibers used to obscure aircraft and ships from
radar-guided systems. Chaff fibers stored in cartridges (dimensions: 1.4 x 5.8 inches) are dispensed from
aircraft when an attack is imminent. Chaff is composed of an aluminum alloy coating on glass fibers of
silicon dioxide (U.S. Department of the Air Force, 1997). Chaff is released or dispensed in cartridges that
contain millions of fibers. When deployed, a diffuse cloud of fibers is formed that is undetectable to the
human eye. Chaff is a very light material, similar to fine human hair. It can remain suspended in air
anywhere from 10 minutes to 10 hours and can travel considerable distances from its release point,
depending on prevailing atmospheric conditions (Arfsten, Wilson, & Spargo, 2002; U.S. Department of
the Air Force, 1997). Doppler radar has tracked chaff plumes containing approximately 900 grams of
chaff drifting 200 miles from the point of release, with the plume covering greater than 400 miles
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(Arfsten, Wilson, & Spargo, 2002). Chaff cartridges, plastic endcaps, and pistons would also be released
into the estuarine environment, where they would persist for long periods and could be ingested by
organisms. Chaff endcaps and pistons eventually sink in water (Spargo, B.J. & Collins, M., 2007).

Decoy flares are pyrotechnic devices used to defend against heat-seeking missiles, where the missile
seeks out the heat signature from the flare rather than the aircraft’s engines. Similar to chaff, flares are
also dispensed from aircraft. The flare device consists of a cylindrical cartridge approximately 1.4 inches
in diameter and 5.8 inches in length. Flares are designed to burn completely. The only material that
would enter the water would be the endcap, O-ring seal around the endcap, and the plastic compression
pad or piston (0.45 to 4.1 grams depending on flare type). The plastic endcaps and pistons float in water
but eventually sink.

Only the small-size decelerators/parachutes (18-inch diameter) expended with sonobuoys and
lightweight torpedoes pose an ingestion risk to organisms. Medium to large parachutes are too large to
pose an ingestion risk for organisms in the PRC affected environment.

3.0.2.4 Resource-Specific Impacts Analysis for Individual Stressors

The direct and indirect impacts of each stressor are analyzed in each resource section for which there
may be an impact. Quantitative methods were used to the extent possible, but data limitations required
the use of qualitative methods for most stressor/resource interactions. Resource-specific methods are
described in their respective sections of Chapter 3 (Affected Environment and Environmental
Consequences), where applicable. While specific methods used to analyze the impacts of individual
stressors varied by resource, the following generalized approach was used for all stressor/resource
interactions:

The frequency, duration, and spatial extent of exposure to stressors were analyzed for each resource
and alternative. The frequency and duration of exposure to stressors or frequency of a proposed activity
was characterized as “intermittent/continuous” or “infrequent/frequent” and was quantified in terms of
number per unit of time when possible. Duration of exposure was expressed as short- or long-term and
was quantified in units of time (e.g., seconds, minutes, and hours) when possible. The spatial extent of
exposure was generally characterized as widespread or localized, and the stressor footprint or area (e.g.,
square feet, square nautical miles) was quantified when possible.

An analysis was conducted to determine whether and how resources are likely to respond to stressor
exposure or be altered by stressor exposure based upon available scientific knowledge. This step
included reviewing available scientific literature and empirical data. For many stressor/resource
interactions, a range of likely responses or endpoints was identified.

The information obtained was used to analyze the likely impacts of individual stressors on a resource
and to characterize the type, duration, and intensity (severity) of impacts. The type of impact was
generally defined as beneficial or adverse and was further defined as a specific endpoint (e.g., change in
behavior, mortality, change in concentration, loss of habitat, loss of fishing time). When possible, the
endpoint was quantified. The duration of an impact was generally characterized as short term (e.g.,
minutes, days, weeks, months, depending on the resource), long-term (e.g., months, years, decades,
depending on the resource), or permanent. The intensity of an impact was then determined.
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3.0.2.5 Resource-Specific Impacts Analysis for Multiple Stressors

The stressors associated with the proposed testing and training activities could affect the environment
individually or in combination. The impacts of multiple stressors may be different when considered
collectively rather than individually. Therefore, following the resource-specific impacts analysis for
individual stressors, the combined impacts of all stressors were analyzed for each resource and action
alternative. This step determines the overall impacts of the alternatives on each resource, and it considers
the potential for impacts that are additive (where the combined impacts on the resource are equal to the
sum of the individual impacts), synergistic (where impacts combine in such a way as to amplify the effect on
the resource), and antagonistic (where impacts will cancel each other out or reduce a portion of the effect
on the resource). This analysis helps inform the cumulative impacts analysis and make overall impact
conclusions for each resource.

Evaluating the combined impacts of multiple stressors can be complex, especially when the impacts
associated with a stressor are hard to measure. Therefore, some general assumptions were used to help
determine the potential for individual stressors to contribute to combined impacts. For this analysis,
combined impacts were considered more likely to occur in the following situations:

e Stressors co-occur in time and space, causing a resource to be simultaneously affected by more
than one stressor.

e Aresource is repeatedly affected by multiple stressors or is re-exposed before fully recovering
from a previous exposure.

e The impacts of individual stressors are permanent or long-term (years or decades) versus short
term (minutes, days, or months).

o The intensity of the impacts from individual stressors contributes to a combined overall adverse
impact.

The resource-specific impacts analysis for multiple stressors included the following steps:

e Information obtained from the analysis of individual stressors was used to qualitatively evaluate
the combined impacts of all stressors on each resource. This evaluation incorporated factors
such as the co-occurrence of stressors in space and time; the range of impacts or assessment
endpoints of individual stressors (e.g., mortality, injury, changes in animal behavior or
physiology, habitat alteration, or changes in human use); and the duration and intensity of the
impacts of individual stressors.

e To the extent possible, additive impacts on a given resource were considered by summing the
impacts of individual stressors. This summation is only possible for different stressors with
identical and quantifiable assessment endpoints. For example, if one stressor alters 0.25 square
nautical miles (nm?) of benthic habitat, a second stressor alters 0.5 nm?2in a non-overlapping
area, and all other stressors did not disturb benthic habitat, then the total benthic habitat
altered would be 0.75 nm?.

e For stressors with qualitatively different impacts and assessment endpoints (which is most of
them), the potential for additive, synergistic, and antagonistic effects were evaluated based on
available scientific knowledge, professional judgment, and the general assumptions outlined above.

A cumulative impact is the impact on the environment that results when the incremental impact of an
action is added to other past, present, and reasonably foreseeable future actions. The cumulative impacts
analysis (Chapter 3, Cumulative Impacts) considers other actions regardless of what agency (federal or
nonfederal) or person undertakes the actions. The goal of the analysis is to provide the decision makers
with information relevant to reasonably foresee potentially significant impacts.
|
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3.1 Ambient Airborne Noise

This discussion of noise includes types or sources of noise and the associated sensitive receptors in the
human environment. Noise in relation to biological resources and wildlife species is discussed in

Section 3.4 (Biological Resources). Underwater noise, which only has the potential to affect biological
resources, is addressed in Section 3.4. In-water recreational activities, such as swimming and shipwreck
diving by non-Navy persons, typically occur in areas distant from proposed Navy activities (e.g., close to
beach areas) and would not be affected by in-water noise. Additional information on noise concepts and
potential impacts, including those associated with underwater noise, can be found in Appendix B (A
Noise Primer: Noise and Its Effect on the Environment).

Sound is a physical phenomenon consisting of minute vibrations that travel through a medium, such as
air or water, and are sensed by the human ear. Sound is all around us. The perception and evaluation of
sound involves three basic physical characteristics:

e Intensity: the acoustic energy, which is expressed in terms of sound pressure, in decibels (dB)
e Frequency: the number of cycles per second the air vibrates, in hertz (Hz)

e Duration: the length of time the sound can be detected

Noise is defined as unwanted or annoying sound that interferes with or disrupts normal human
activities. Although continuous and extended exposure to high noise levels (e.g., through occupational
exposure) can cause hearing loss, the principal human response to noise is annoyance (see Appendix B,
Noise Primer). The response of different individuals to similar noise events is diverse and is influenced
by the type of noise, perceived importance of the noise, its appropriateness in the setting, time of day,
type of activity during which the noise occurs, and sensitivity of the individual. While aircraft are not the
only sources of noise in an urban or suburban environment, they are readily identified by their noise
output and are given special attention in this Environmental Impact Statement (EIS). In-depth
background information on noise, including its effect on many facets of the environment, is provided in
Appendix B.

3.11 Basics of Sound and A-Weighted Sound Level

The loudest sounds that can be detected comfortably by the human ear have intensities that are a
trillion times higher than those of sounds that can barely be detected. This vast range means that using
a linear scale to represent sound intensity is not feasible. The dB is a logarithmic unit used to represent
the intensity of a sound, also referred to as the sound level. Airborne noise levels are calculated relative
to a reference pressure level of 20 micropascals (1Pa), which differs from the reference pressure level of
1 pPa used for in-water sound levels. All noise levels stated in this section are airborne and, therefore,
can be assumed to be referenced to 20 pPa. All sounds have a spectral content, which means their
magnitude or level changes with frequency, where frequency is measured in cycles per second or Hz. To
mimic the human ear’s nonlinear sensitivity and perception of different frequencies of sound, the
spectral content is weighted. For example, environmental noise measurements are usually on an “A-
weighted” scale that filters out very low and very high frequencies in order to replicate human
sensitivity. It is common to add the “A” to the measurement unit in order to identify that the
measurement has been made with this filtering process (e.g., dBA [A-weighted decibels]). For clapping or
banging sounds such as sonic booms, low-frequency noise energy is an important factor in determining
noise impacts. These sounds are often described using C-weighted decibels, which deemphasize
low-frequency sound to a lesser degree than A-weighting, or unweighted decibels, which do not make
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any adjustments based on frequency (see Appendix B, Noise Primer). Table 3.1-1 provides a comparison
of how the human ear perceives changes in loudness on the logarithmic scale.

Table 3.1-1  Subjective Responses to Changes in A-Weighted Decibels

Change Change in Perceived Loudness
3dB Barely perceptible

5dB Quite noticeable

10dB Dramatic — twice or half as loud
20dB Striking — fourfold change

Key: dB = decibels.
Figure 3.1-1 provides a chart of A-weighted sound levels from typical noise sources. Some noise sources
(e.g., air conditioner, vacuum cleaner) are continuous sounds that maintain a constant sound level for
some period of time (Cowan, 1994). Other sources (e.g., automobile, heavy truck) are the maximum
sound produced during an event like a vehicle passing by. Other sounds (e.g., urban daytime, urban
nighttime) are averages taken over extended periods of time. A variety of noise metrics have been
developed to describe noise over different time periods, as discussed below.

Figure 3.1-1 A-Weighted Sound Levels From Typical Sources
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Noise levels from aircraft operations that exceed background noise levels at an airfield typically occur
beneath main approach and departure corridors, in local air traffic patterns around the airfield, and in
areas immediately adjacent to parking ramps and aircraft staging areas. As aircraft in flight gain altitude,
their noise contributions drop to lower levels, often becoming indistinguishable from the background
noise.

3.1.2 Noise Metrics

A metric is a system for measuring or quantifying a particular characteristic of a subject. Since noise is a
complex physical phenomenon, different noise metrics help to quantify the noise environment. The
noise metrics used in this EIS are described in summary format below and in a more detailed manner in
Appendix C (Noise Study). While the Day-Night Average Sound Level (DNL) is the most commonly used
tool for analyzing noise generated at an airfield, the Department of Defense (DoD) has been developing
additional metrics (and analysis techniques). These supplemental metrics and analysis tools provide
more detailed noise exposure information for the decision process and improve the discussion regarding
noise exposure. The DoD Noise Working Group product, Improving Aviation Noise Planning, Analysis and
Public Communication with Supplemental Metrics (U.S. Department of Defense Noise Working Group,
2009) was used to determine the appropriate metrics and analysis tools for this EIS.

3.1.2.1 Day-Night Average Sound Level

The DNL metric is the energy-averaged sound level measured over a 24-hour period, with a 10-dB
penalty assigned to noise events occurring between 10:00 p.m. and 7:00 a.m. (acoustic night). DNL
values are average quantities, mathematically representing the continuous sound level that would be
present if all of the variations in sound level that occur over a 24-hour period were averaged to have the
same total sound energy. The DNL metric quantifies the total sound energy received and is, therefore, a
cumulative measure, but it does not provide specific information on the number of noise events or the
individual sound levels that occur during the 24-hour day. DNL is the standard noise metric used by the
United States (U.S.) Department of Housing and Urban Development, Federal Aviation Administration,
U.S. Environmental Protection Agency (USEPA), and DoD. Studies of community annoyance in response
to numerous types of environmental noise show that DNL correlates well with impact assessments;
there is a consistent relationship between DNL and the level of annoyance (refer to Appendix B, Noise
Primer). Most people are exposed to sound levels of 50 to 55 dBA DNL or higher. Research has indicated
that about 87 percent of the population is not highly annoyed by outdoor sound levels below 65 dBA
DNL (Federal Interagency Committee on Urban Noise, 1980). As stated in DoD Instruction 4165.57, Air
Installations Compatible Use Zones (AICUZ), DoD considers not all land uses to be compatible at noise
levels exceeding 65 dBA DNL

The onset-rate adjusted, monthly DNL (Ldnmr) is a variant of the DNL metric used to describe noise levels
near military testing and training airspace. This metric applies an adjustment of up to 11 dBA to account
for the potential “startle effect” of sudden onset noise generated by aircraft flying low at high speeds.
As an example, fighter aircraft, such as the F/A-18E/F, sometimes fly at low altitudes and high airspeeds
(e.g., 1,000 feet above ground level and 350 knots) within the Patuxent River Complex (PRC) to perform
airspeed calibrations. Direct overflights of this type of operation are experienced as a sudden and
potentially surprising burst of noise followed by a quick return to ambient noise levels.

In this EIS, day-night average sound levels based on C-weighted noise levels are denoted as CDNL
(C-weighted day-night average sound level). The CDNL metric is used in this EIS to describe sonic booms

3.1-3

Ambient Airborne Noise



Patuxent River Complex EIS Draft April 2021

and weapons firing noise levels. Social surveys indicate that approximately the same percentage of
people can be expected to be annoyed by impulsive noise (e.g., sonic booms, munitions firing) at 62 dB
CDNL as are annoyed by non-impulsive noise (e.g., aircraft overflights) at 65 dBA DNL. As stated in Chief
of Naval Operations Instruction (OPNAVINST) 3550.1A, Range Air Installations Compatible Use Zones
(RAICUZ) Program, the Navy considers some land uses to be incompatible with noise louder than 62 dB
CDNL.

3.1.2.2 Equivalent Sound Level

Equivalent sound level (Leg) is the continuous sound level that would be present if all of the variations in
sound level occurring over a specified time period were smoothed out while maintaining the same total
sound energy. When calculated for a 24-hour time period—denoted as Leq2any—the metric is identical to
DNL minus the “penalty” for late-night noise events. In this EIS, an eight-hour equivalent sound level,
denoted as Leqshr), during a typical school day period (8:00 a.m. to 4:00 p.m.) is presented as part of
classroom interference assessment.

3.1.2.3 Sound Exposure Level

The sound exposure level (SEL) metric is a composite metric that represents both the intensity of a
sound and its duration. Individual time-varying noise events (e.g., aircraft overflights) have two main
characteristics: a sound level that changes throughout the event and a period of time during which the
event is heard. SEL provides a measure of total sound energy of the entire acoustic event, but it does
not directly represent the sound level heard at any given time. During an aircraft flyover, SEL captures
the total sound energy from the beginning of the acoustic event to the point when the receiver no
longer hears the sound. It then condenses that energy into a one-second period of time, and the metric
represents the total sound exposure received. Onset-rate adjusted SEL (SEL;) is a variant of SEL in which
a penalty of up to 11 dB is added to account for the “startle effect” associated with sudden onset of
noise from fast-moving, low-flying aircraft. The SEL has proven to be a good metric to compare the
relative exposure of transient sounds, such as aircraft overflights, and is the recommended metric for
prediction of sleep disturbance (U.S. Department of Defense Noise Working Group, 2009). In this EIS,
SEL is used in aircraft comparison and sleep disturbance analyses.

3.1.2.4 Maximum Sound Level

The highest A-weighted sound level measured during a single event where the sound level changes
value with time (e.g., an aircraft overflight) is called the maximum A-weighted sound level or Lyax. During
an aircraft overflight, the noise level starts at the ambient or background noise level, rises to the
maximum level as the aircraft flies closest to the observer, and returns to the background level as the
aircraft recedes into the distance. Lmax defines the maximum sound level occurring for a fraction of a
second. For aircraft noise, the “fraction of a second” over which the maximum level is defined is
generally 1/8 second (American National Standards Institute, 1988). For sound from aircraft overflights,
the SEL is usually greater than the Lmax because an individual overflight takes seconds and the Lmax 0ccurs
instantaneously. In this EIS, Lmax is used in the analysis of aircraft comparison and speech interference.

3.1.2.5 Number of Events Above a Threshold Level

The “Number of Events Above a Threshold Level” metric provides the total number of noise events that
exceed a selected noise level threshold during a specified period of time (U.S. Department of Defense
Noise Working Group, 2009). Combined with the selected noise metric, Lmax or SEL, the number of
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events above a threshold level is symbolized as NAXXmetric (NA = number of events above, XX = decibel
level, metric = Lmax Or SEL). For example, the Lmax and SEL metrics are symbolized as NA75Lmax and
NA75SEL, respectively, with 75 dB as the example decibel level. For this EIS, an Lmax threshold has been
selected to analyze speech interference and an SEL threshold is selected for analysis of sleep
disturbance.

3.1.2.6 Peak Sound Level

This metric is the highest instantaneous sound level of an event and is used in this EIS to describe events
of extremely short duration, such as gunfire and sonic booms. Peak sound level describes a much
shorter time period than the 1/8-second time period described by the metric Lmax. Higher peak sound
levels are associated with a greater likelihood of complaints.

3.1.3 Noise Effects

An extensive amount of research has been conducted regarding noise effects including annoyance,
speech interference, interference with classroom learning, sleep disturbance, potential hearing loss, and
nonauditory health effects. These effects are summarized below and described in greater detail in
Appendix C (Noise Study).

3.1.3.1 Annoyance

As previously noted, the primary effect of aircraft noise on exposed communities is long-term
annoyance, defined by USEPA as any negative subjective reaction on the part of an individual or group.
The scientific community has adopted the use of long-term annoyance as a primary indicator of
community response, and there is a consistent relationship between DNL and the level of community
annoyance (Federal Interagency Committee on Noise, 1992).

3.1.3.2 Speech Interference

Speech interference associated with aircraft noise is a primary cause of annoyance for communities.
Speech interference can cause disruption of routine activities, such as enjoyment of radio or television
programs, telephone use, or family conversation, giving rise to frustration or irritation. In extreme cases,
speech interference may cause fatigue and vocal strain to individuals who try to communicate over the
noise. In this EIS, any aircraft noise event exceeding 50 dBA for even a moment (i.e., 50 dBA Lmay) is
assumed to have the potential to interfere with speech. In this EIS, the average number of potential
aircraft speech interference events per hour is used to quantify speech interference. Sonic boom and
munitions expenditure noise energy is concentrated at low frequencies (0.1 to 100 Hz), and does not
typically interfere directly with speech, which centers at 1,000 Hz (U.S. Department of the Air Force,
2003; Army Research Laboratory, 2012). Anecdotally, people sometimes pause conversation when a
sonic boom or munitions noise is heard because the sound is unfamiliar or startling. However, direct
interference of sonic boom or munitions noise with speech is uncommon and is not specifically
guantified in this EIS.

3.1.3.3 Interference With Classroom Learning

For school-aged children, noise interference with learning is of particular concern because noise can
interrupt communication or interfere with concentration. The DoD Noise Working Group recommends
using an outdoor Legshy during the school day of 60 dBA as an indicator that background noise levels
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indoors (i.e., in classrooms) are unacceptably high. For locations with noise levels exceeding 60 dBA
Leqeshr), the working group recommends calculating the number of events per hour exceeding 50 dBA Lmax
under the assumption that any event exceeding that level has the potential to interfere with speech
(Department of Defense Noise Working Group, 2013).

3.1.3.4 Sleep Disturbance

The disturbance of sleep is a major concern for communities exposed to nighttime aircraft noise.

The lack of quality sleep has the potential to affect health and concentration. The probability of being
awakened at least once per night was calculated using a method described by the American National
Standards Institute (2008). The method first predicts the probability of awakening associated with each
type of flying event (higher SELs yield higher probability of awakening) and then sums the probabilities
associated with all event types. The overall probability of awakening at least once per night reflects all
flying events that occur between 10:00 p.m. and 7:00 a.m., when most people sleep. The American
National Standards Institute recently withdrew the 2008 standard primarily due to concerns that the
method overestimates impacts (American National Standards Institute, 2018). The method has not been
replaced to date and remains a commonly used, conservative method for estimation of sleep
disturbance.

3.1.3.5 Potential Hearing Loss

People living in high noise environments for an extended period of time (40 years) can be at risk for
hearing loss called noise-induced permanent threshold shift (NIPTS). The NIPTS defines a permanent
change in hearing level, or threshold, caused by exposure to noise (U.S. Environmental Protection
Agency, 1982). According to USEPA (1974), changes in hearing level of less than 5 dB are generally not
considered noticeable. There is no known evidence that an NIPTS of less than 5 dB is perceptible or has
any practical significance for the individual affected (U.S. Environmental Protection Agency, 1974).
Furthermore, the variability in audiometric testing is generally assumed to be plus or minus 5 dB. The
preponderance of available information on hearing loss risk is from the workplace with continuous
exposure throughout the day for many years. Occupational Safety and Health Administration Standard
1910.95 sets the upper limit for occupational noise exposure at 115 dB, and instantaneous noise levels
below this threshold are not associated with risk of inducing changes in hearing level.

Based on a report by Ludlow and Sixsmith (1999), there were no major differences in audiometric test
results between military personnel, who as children, had lived in or near installations where fast jet
operations were based, and a similar group who had no such exposure as children (Ludlow & Sixsmith,
1999). Hence, for the purposes of this EIS, the limited data are considered applicable to the general
population, including children, and are used to provide a conservative estimate of the risk of potential
hearing loss.

DoD policy directive requires that hearing loss risk be estimated for the at-risk population, defined as
the population exposed to DNL greater than or equal to 80 dBA (U.S. Department of Defense, 2009). To
assess the potential for NIPTS, the Navy generally uses the 80 dBA DNL noise contour as a threshold to
identify the exposed population who may be at the most risk of possible hearing loss from aircraft noise
(U.S. Environmental Protection Agency, 1982; U.S. Department of Defense Noise Working Group, 2009).

3.1.3.6 Nonauditory Health Effects

Studies have been conducted to examine the nonauditory health effects of aircraft noise exposure,
focusing primarily on stress response, blood pressure, birth weight, mortality rates, and cardiovascular
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health. Exposure to noise levels higher than those normally produced by aircraft in the community can
elevate blood pressure and stress hormone levels. However, the response to such loud noise is typically
short in duration: after the noise goes away, the physiological effects reverse, and levels return to
normal. In the case of repeated exposure to aircraft noise, the connection is not as clear. The results of
most cited studies are inconclusive, and it cannot be conclusively stated that a causal link exists between
aircraft noise exposure and the various type of nonauditory health effects that were studied (U.S.
Department of Defense Noise Working Group, 2009).

3.14 Noise Modeling

Computer modeling provides a tool to assess potential noise impacts. DNL noise contours are generated
by a computer model that draws from a library of actual aircraft noise measurements. Noise contours
produced by the model allow a comparison of existing conditions and proposed changes or alternative
actions, even when the aircraft studied are not currently operating from the installation. For these
reasons, on-site noise monitoring is seldom used at military air installations, especially when the aircraft
mix and operational tempo are not uniform.

3.1.4.1 Airborne Noise Modeling
Modeling methods used for this EIS are described in Appendix C (Noise Study) and summarized below.

Aircraft noise in the airfield vicinity was modeled using the NoiseMap suite of computer programs. The
Advanced Acoustic Model version 2, which is a part of the NoiseMap suite, was used to calculate noise
associated with helicopter flyovers, and NoiseMap version 7.3 was used to model noise generated by
stationary helicopters and all fixed-wing aircraft operations. NoiseMap analyzes operational data (types
of aircraft, number of operations, flight tracks, altitude, speed of aircraft, engine power settings, and
engine maintenance run-ups), environmental data (average humidity and temperature), and surface
hardness and terrain. For this EIS, modeled operations tempos were based on 5 to 10 years of historical
operations data and pilot interviews. Runway utilization patterns were based on records over a period of
five years. Long periods of time were studied so that modeling would appropriately reflect variability in
operations tempo over time. Flight parameters (e.g., climb rates) were derived from pilot interviews.
NoiseMap was used to generate DNL contours, which are lines on a map connecting points of equal DNL
value. The program was also used to generate supplemental noise metrics values at several
representative noise-sensitive locations. These metrics provide a more complete description of noise
levels or particular impact categories (e.g., speech interference) than is provided by DNL alone.

Subsonic airspace noise levels were modeled using the program Military Operations Area-Range
NoiseMap (MRNMAP), which has the capability to model operations that occur anywhere within a
defined volume of airspace. This model takes into account altitude bands usage patterns, typical
airspeed, and typical engine power settings for each aircraft type and/or squadron. Operations tempo
and flight parameters in the airspace areas were based on a combination of pilot interviews and
operational records. Noise levels beneath airspace areas are presented in this EIS as uniform distributed
time-average noise levels using the metric Lanmr. Usage logs for military training routes (MTRs) that
intersect with PRC airspace show usage rates at less than one sortie per day. Based on these usage rates,
it was concluded that MTR operations would not affect overall Lynmr, and no further analysis was
conducted.

Supersonic airspace noise was modeled using PCBOOM. Ten years of supersonic flight segment
telemetry records (e.g., locations, altitudes, airspeeds) were entered to the model PCBOOM to calculate
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sonic boom footprint extents and intensities. Time-averaged noise levels reflecting summation of
individual sonic boom events are presented in map format using the noise metric CDNL.

Airborne noise from ground vehicles and vessels is temporary, localized, and similar to noise generated
by civilian ground vehicles and vessels that operate in the region of influence. Therefore, noise
associated with ground vehicles and vessels is described qualitatively in this EIS.

Munitions noise was modeled using the Air Gunnery Noise Model. The number of munitions
expenditure events modeled was based on 10 years of munitions expenditure reports, and munitions
expenditure parameters (e.g., altitudes, run-in headings) were based primarily on optimal release
envelopes for each weapon. Noise energy generated by air gunnery was summed logarithmically with
sonic boom noise energy using the program NMPLOT. Sonic boom and aerial gunnery noise are both
communicated using the metric CDNL shown on a noise contour map. Munitions expenditures from
surface vessels are substantially less common than aircraft munitions deliveries and the area impacted
by elevated noise levels is smaller. Because munitions expenditures from surface vessels do not affect
overall CDNL or the extent of peak noise level thresholds, surface vessel munitions expenditures were
not included in noise modeling calculations. Aerial target launch noise levels at the closest noise-
sensitive location were estimated based on measured aerial target launch noise levels and a
conservative assumption that noise levels would decrease by 6 dB with each doubling of distance.

3.15 Ambient Airborne Noise, Regulatory Setting

Under the Noise Control Act of 1972, the Occupational Safety and Health Administration established
workplace standards for noise. Threshold noise levels are set for several durations of exposure. The
standards limit instantaneous exposure, such as impact noise, to 140 dB. If noise levels exceed an
established standard, employers are required to provide hearing protection equipment that will reduce
sound levels to acceptable limits. Although workplace noise on Navy installations is outside of the scope
of this analysis, instantaneous exposure regulatory thresholds are referenced.

The joint instruction OPNAVINST 11010.36C and Marine Corps Order 11010.16, Air Installations
Compatible Use Zones (AICUZ) Program, provides guidance on administering the AICUZ program, which
recommends land uses that are compatible with aircraft noise levels. OPNAVINST 3550.1A and Marine
Corps Order 3550.11 provide guidance for a similar program, RAICUZ. This program includes range
safety and noise analyses and provides land use recommendations compatible with range compatibility
zones and noise levels associated with military range operations. Per OPNAVINST 11010.36C, NoiseMap
is to be used for developing fixed-wing noise contours, and it is the best noise-modeling science
available today for fixed-wing aircraft until the new Advanced Acoustic Model is approved for use.
Rotary-wing and tilt-rotor aircraft operations are to be modeled using the Rotorcraft Noise Model,
which is functionally equivalent to the Advanced Acoustic Model in calculations of rotorcraft noise.

According to the Naval Air Station (NAS) Patuxent River Air Operations Manual (NASPAXRIVINST
3710.5X) (U.S. Department of the Navy, 2017a), supersonic flights must be conducted within the
restricted areas of the PRC Study Area while aircraft are over the Chesapeake Bay and may only be
conducted if certain conditions are met. With the exception of supersonic runs essential for weapons
separation testing, supersonic flight is only permitted above 30,000 feet mean sea level (MSL).
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3.1.6 Ambient Airborne Noise, Affected Environment

Many components may generate noise and warrant analysis as contributors to the total noise impact. The
predominant noise sources consist of aircraft operations, both at and around the airfields, as well as in
the airspace and on ranges. Other components such as construction, aircraft ground support equipment
for maintenance purposes, and vehicle traffic produce noise, but such noise generally represents a
transitory and negligible contribution to the average noise level environment. The federal government
supports conditions free from noise that threaten human health and welfare and the environment.
Response to noise varies, depending on the type and characteristics of the noise, distance between the
noise source and whoever hears it (the receptor), receptor sensitivity, and time of day. A noise-sensitive
receptor is defined as a land use where people involved in indoor or outdoor activities may be subject to
stress or considerable interference from noise. Such locations or facilities often include residential
dwellings, hospitals, nursing homes, educational facilities, and libraries. Sensitive receptors may also
include noise-sensitive cultural practices, some domestic animals, or certain wildlife species.

The nearest sensitive receptors to NAS Patuxent River include residences, schools, churches, and parks.
Several representative noise-sensitive locations were selected for further analysis as indicators for the
potential noise levels in the surrounding areas and do not include all locations that could be considered
noise sensitive (Figure 3.1-2). Potentially noise-sensitive wildlife species are discussed in Section 3.4
(Biological Resources).

3.1.6.1 Aircraft Noise

Existing noise on NAS Patuxent River stems primarily from aircraft operations, including flight operations
and engine maintenance operations or run-ups (e.g., engine runs conducted at the Open-Air Engine Test
Cell [OAETC]), which are described briefly in Sections 3.0.2.3.1.1 (Aircraft and Aerial Targets (Air-Based
Assets) and 3.0.2.3.1.3 (Land-Based Assets). Current noise levels in the installation environment (i.e.,
NAS Patuxent River and Outlying Field [OLF] Webster) and in the range noise environment (i.e., beneath
PRC airspace) were calculated as part of the Aircraft Noise Study to Support the EIS for PRC, which is
included as Appendix C (Noise Study). The Noise Study describes a baseline operational scenario based
on 10 years of operational records. This long span of operational data was used as the basis for the
study so that the varying nature of test operations could be accurately captured. Impacts associated
with current noise levels are described in Sections 3.1.6.3 (Installation Noise Environment) and 3.1.6.4
(Range Noise Environment) below.

3.1.6.2 Non-Aircraft Noise Sources

Noise levels generated by assets other than aircraft and aerial targets are characterized briefly in Section
3.0.2.3.1.2 (Vessels (and Other Water-Based Assets)), Section 3.0.2.3.1.3 (Land-Based Assets), and
Section 3.0.2.3.1.4 (Non-explosive Munitions and Other Military Expended Materials). Their
contributions to the baseline noise impacts in the PRC Study Area are discussed in in Sections 3.1.6.3
(Installation Noise Environment) and 3.1.6.4 (Range Noise Environment).

3.1.6.3 Installation Noise Environment

This section discusses impacts associated with current noise levels in terms of several categories of
potential impacts: annoyance, speech interference, interference with classroom learning, sleep
disturbance, potential hearing loss, and nonauditory noise impacts in the installation vicinity. As
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discussed in Section 3.1.2 (Noise Metrics), impact assessments use the primary noise metric (DNL) as
well as several supplemental noise metrics.

Table 3.1-2 lists individual overflight noise levels (dBA SEL and Lmax) generated by the aircraft types (i.e.,
fixed-wing jets) that contribute the most noise energy to overall noise levels near NAS Patuxent River.
Noise levels are presented for the aircraft while conducting departures, maneuvers to a practice
approach, and arrival operations and reflect the specific flight procedure that generates the highest SEL.
Noise levels were calculated at Drum Point Club (representative location 3 in Figure 3.1-2) for the
departure and closed pattern procedure and at Lexington Park Elementary School (representative
location 7 in Figure 3.1-2) for the arrival operations. These locations (i.e., locations 3 and 7) were
selected due to their proximity to frequently used flight paths of each operation type. The different
climb-out rates for the departures of the various aircraft result in different aircraft altitudes above Drum
Point Club. Actual individual overflight noise levels vary from the noise levels listed because of variations
in aircraft configuration, flight track, altitude, and atmospheric conditions. Other aircraft, which include
rotary-wing aircraft, fixed-wing propeller aircraft, and unmanned aerial systems (UAS), generate lower
noise levels while conducting these operations types.

Table 3.1-2  Individual Overflight Noise Levels

Aircraft Operation Type Engine Airspeed | Altitude ZIIZ:;nc SELY | Lmax*
Power (knots) | (feet MSL) (dBA) |(dBA)
e (feet)

F/A-18E/F (afterburner) 95% NC 300 4,954 5,301 100 91
[F/A-18¢/D (afterburner) 96.5% NC 250 3,397 3,5553] 104 92
[F-35B (afterburner) 72% ETR 300 2,503 2,660] 103| 93
[F-35B (military) Departure 72% ETR 300 1,829 2,044 106 97
[F-35C (afterburner) 100% ETR 272 2,224| 2,272| 108] 101

F-35C (military) 100% ETR 265 1,954| 2,175| 109 102
T-38 (afterburner) 100% RPM 230 1,846 2,032] 99| 88

F/A-18E/F 84% NC 130 640 717 113] 104
[F/A-18¢/D _ 86.1% NC 140 556 550| 111| 108
lF-358 Maneuvering to 40% ETR 180 887| 943 101| 93

practice approach

F-35C 28% ETR 200 910 964| 98| 89
T-38 90% RPM 180 1,039| 1,409| 86| 64

F/A-18E/F 85% NC 135 704| 2,170| 106| 99
[F/A-18¢/D 88% NC 140 782| 2,194| 101 94
[F-358 Straight-in arrival 35% ETR 160 910 2,237] 90| 79

F-35C 28% ETR 235 864| 2,220| 88| 78
T-38 90% RPM 200 698| 2169] 80| 71

Key: dBA = A-weighted decibels; ETR = engine thrust request; Lmax = maximum A-weighted sound level; MSL = mean sea

level; RPM = revolutions per minute; NC = core engine speed; SEL = sound exposure level.

Note:

1. Noise levels presented were calculated at Drum Point Club for the departure and closed pattern specific flight
procedure that has the largest SEL at this location and at Lexington Park Elementary School for the arrival flight
procedure that has the largest SEL at this location. Actual individual overflight noise levels vary from the noise levels
listed because of variations in aircraft configuration, flight track, altitude, and atmospheric conditions. Representative
noise levels were calculated using NoiseMap Version 7.3 and the same operational data (e.g., flight tracks and flight
profiles) used to calculate the day-night average noise level noise contours. Individual overflight noise levels in this
table are provided to allow comparisons between various types of representative aircraft and operations. Figure 3.1-1
lists sound levels (in decibels) generated by several common non-aircraft sound sources, which can be used as points
of reference.
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Figure 3.1-2 Representative Noise-Sensitive Locations
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Static engine runs conducted as part of aircraft maintenance, pre-flight warmup, post-flight cool-down,
and testing operations also generate elevated noise levels off the installation. Jet engine runs at the
OAETC, which is located near the southern shore of the Patuxent River, have been the subject of noise
complaints from residents on the north shore of the river. For example, runs of F/A-18E/F engines at the
OAETC can generate noise levels of approximately 87 dBA at Drum Point Club. The ATR Sustainability
Office is contacted prior to jet engine runs to determine if wind conditions are favorable for testing. Jet
engine runs at the OAETC occur approximately 30 times per year (Table 3.0-11, Type and Number of
Ground Test Facility Events).

Annoyance. Under baseline operational conditions (see Section 3.0.2.3.1 (Acoustic Stressors)), 594 acres
of off-installation land and an estimated 1,290 residents are exposed to aircraft noise levels louder than
65 dBA DNL near NAS Patuxent River (see Table 3.1-3 and Figure 3.1-3). Aircraft noise levels are less than
65 dBA DNL at all locations on and near OLF Webster (Table 3.1-3). As discussed in Section 3.1.3.1
(Annoyance) and Appendix B (Noise Primer), people exposed to a higher DNL are more likely to become
highly annoyed by the noise. At noise levels greater than 65 dBA DNL, certain noise-sensitive land uses
(e.g., residential) are not considered to be compatible in accordance with DoD guidelines. Because noise is
more likely to be considered a substantive community impact at levels above 65 dBA DNL, quantitative
analysis focuses on areas exposed to levels greater than 65 dBA DNL. However, people outside the 65 dBA
DNL contour do experience aircraft noise, and Figure 3.1-3 shows DNL contours in 5-dB increments
ranging from 55 to 85 dBA DNL in order to more fully reflect the noise environment.

Table 3.1-4 lists DNLs as well as numbers of aircraft overflight noise events per year exceeding dBA Lmax
thresholds at representative noise-sensitive locations. Common non-aircraft noise sources that generate
80, 90, and 100 dBA (i.e., the threshold levels used in Table 3.1-4) are listed in Figure 3.1-1 as points of
reference. Louder noise events (i.e., noise levels exceeding the 80, 90, or 100 dBA thresholds) are more
likely to interrupt activities and trigger annoyance. Noise results presented in this EIS reflect all flight
and static engine run operations unless a particular source is otherwise specified.

Table 3.1-3  Baseline Off-Installation Acres and Population Exposed to Noise Greater than

65 dBA DNL
65-69 dBA DNL 70-74dsapne | 72 9BA ‘;’I'V‘i greater Total
Scenario |Location |Land Land Land Land

Area Population |Area Population |Area Population |Area Population

(acres) (acres) (acres) (acres)
NAS
Patuxent 541 1,290 45 0 8 0 594 1,290

Baseli River
aseline
OLF
0 0 0 0 0 0 0 0

Webster
Total 541 1,290 45 0 8 0 594 1,290

Key: dBA = A-weighted decibels; DNL = day-night average sound level; NAS = Naval Air Station; OLF = Outlying Field.

Notes:

1. Acreage presented does not include areas over water or lands owned by the Navy.

2. The affected populations were estimated based on U.S. Census data at the block group level with adjustments to remove
nonresidential areas from calculations (U.S. Census Bureau, 2017a).
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Figure 3.1-3 Baseline DNL Contours for NAS Patuxent River
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Table 3.1-4 Baseline DNL and Number of Events Exceeding Decibel Thresholds

ID | Representative Location dBADNL | NA 80 dBA Lo | NA 90 dBA Limax' | NA 100 dBA Lpaxt

1 | Asbury Solomons 47 155 33 -

5 Our Lady Star of the Sea 58 1,689 268 17
School

3 | Drum Point Club 64 6,453 1,270 276

4 Captain Walter Francis Duke 48 923 i i
Elementary School

5 Green Holly Elementary 48 310 i i
School

6 Chancellors Run Activity 45 24 i i
Center

7 Lexington Park Elementary 59 2814 652 20
School

8 Cedar Cove Apartments 66 8,088 3,612 544

9 | Spring Ridge Middle School 46 120 - -

10 | Elms Beach Park 52 1,064 162 -

11 | Historic St. Mary’s City 40 26 - -

12 Harry Lun(:.leberg School of 42 i i i
Seamanship

13 St. Ignatius Roman Catholic 47 144 i i
Church

14 | Point Lookout State Park 23 - - -

15 Northumberland Elementary 24 i i i
School

Key: dBA = A-weighted decibels; DNL= day-night average sound level; ID = identification; Lmax = maximum A-weighted
sound level; NA = number of events above.

Note:

1. Dash indicates that exceedance of the Lmax threshold is rare at this location but does not mean the threshold would
never be exceeded. The number of events exceeding various decibel levels is provided as a description of noise
conditions and not as a predictor of any particular types of impacts. Figure 3.1-1 lists sound levels (in decibels)
generated by several common non-aircraft sound sources, which can be used as points of reference.

During scoping, concerns were raised about noise-induced structural vibration and secondary vibrations
(i.e., “rattle”) of objects within structures that can occur during loud overflights and static aircraft engine
runs. Rattling of objects such as dishes, hanging pictures, and loose window panes can cause residents
to have concerns regarding potential property damage. Actual damage to property as a result of noise is
very rare, but if a person feels that their property has been damaged, they are encouraged to contact
the NAS Patuxent River Noise Hotline (1-866-819-9028). Rattling objects have the potential to contribute
to annoyance along with other potential noise effects (e.g., speech interference, sleep disturbance).
Predicting whether an object will rattle when subjected to noise depends on several characteristics of
the object and setting (e.g., mass of the object, firmness of fit of window panes) as well as
characteristics of the noise (e.g., predominant frequencies). There is not a lower threshold noise level at
which rattle is never possible but, as discussed in Appendix B (Noise Primer), rattling generally occurs
with sounds that continue for several seconds at levels greater than 110 dB (unweighted). Noise events
exceeding 100 dBA Lmax (Table 3.1-4) would have a greater likelihood of inducing rattle of lightweight or
loosely fitted objects than noise levels below 100 dBA Liax.

Aerial target launches from the Armament Test Area (ATA) generate an estimated 112 dBA L,y at Cedar
Cove Apartments, located approximately 1,000 feet from the launch pad. Launch noise events likely
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interfere with speech as well as other activities and are likely to be considered annoying, but are not
sufficiently loud to pose a risk to hearing at off-installation locations (Section 3.1.3, Noise Effects).
Launch noise levels are comparable to noise levels generated by a direct overflight of a jet fighter
aircraft (Table 3.1-2). However, jet aircraft overflights occur several times per day on average while
aerial target launches occur less than three times per year. Aerial target launches do not add measurably
to DNL, which is dominated by aircraft noise. Following launch, aerial targets move rapidly upward and
away from shore, and noise levels at sensitive locations decrease quickly with this increasing distance.

Munitions firing at the ATA are much less frequent than aircraft operations noise but have the potential
to disturb receptors in nearby areas. Firing noise levels for the representative ammunition type (i.e.,

20 mm medium caliber rounds) were calculated using the Air Gunnery Noise Model. Test firing into the
ATA firing tunnels generates peak noise levels between 115 and 130 decibels peak (dBP) at Cedar Cove
Apartments (closest noise sensitive receptor) approximately 1,200 feet away. These noise levels, which
are associated with a moderate probability of complaints, may occur up to 11 times per year. Because
the events are infrequent, time-averaged noise levels do not exceed thresholds above which not all land
uses are compatible (i.e., 62 dB CDNL) at off-installation locations (Section 3.6, Land Use). The number
of rockets launched from the ATA is relatively small and infrequent, at 18 or less per year. Rockets that
would be launched from the ATA are typically smaller and produce less thrust than aerial targets. Noise
levels generated by rockets are similar to aerial target launch noise levels, which are comparable to Lmax
of a jet aircraft overflight (see Table 3.1-2). Rocket launches are infrequent and do not add measurably
to overall DNL in the context of frequent aircraft overflights. Other military expended materials (MEM)
employment in the installation vicinity (e.g., Cartridge Actuated Devices) does not generate noise that is
intrusive in the context of an active airfield acoustic environment.

Speech Interference. As shown in Table 3.1-5, there are up to three noise events per average daytime
hour (i.e., 7:00 a.m. to 10:00 p.m.) at representative locations with the potential to interfere with
speech if windows are open, up to two events per average hour if windows are closed, and up to six
events per hour for people outdoors. As noted above in Section 3.1.3.2 (Speech Interference), aircraft
noise exceeding 50 dBA Lmax has the potential to interfere, at least momentarily, with speech. Interior
noise levels were estimated using the standard structural noise attenuation levels: 25 dB with windows
closed and 15 dB with windows open. Non-aircraft noise sources that are loud enough to potentially
interfere with speech off-installation (e.g., aerial target launches from ATA) would continue to be
infrequent, as described under the Annoyance subsection above. Non-aircraft noise sources have
minimal effect on the overall likelihood of speech interference in the context of frequent aircraft
overflights.

Interference with Classroom Learning. As discussed in Section 3.1.3.3 (Interference With Classroom
Learning), the DoD Noise Working Group has established 60 dBA Leqshr as an exterior noise level
indicating that classroom (i.e., indoor) noise levels likely exceed acceptable background noise criteria
(Department of Defense Noise Working Group, 2013). Exterior Leqshr) at Lexington Park Elementary
School is 60 dBA while levels at all the other schools studied are below 60 dBA (Table 3.1-6). The average
number of aircraft noise events per daytime hour with the potential to interfere with speech is two or
less with windows open and one or less with windows closed at the schools studied. Whereas aircraft fly
overhead, non-aircraft noise sources (e.g., munitions firing at the ATA) occur relatively far from schools
and do not typically generate noise levels with potential to interfere with classroom learning off the
installation.
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Table 3.1-5 Baseline Speech Interference Events per Average Daytime Hour

S

Representative Location

Events per Average Daytime Hour with Potential to

Interfere with Speech

Windows Open*

Windows Closed*

Outdoor

Asbury Solomons

2

2

Our Lady Star of the Sea School

1

4

Drum Point Club

WIN |-

6

Captain Walter Francis Duke Elementary School

Green Holly Elementary School

Chancellors Run Activity Center

Lexington Park Elementary School

Cedar Cove Apartments

O[N]l |WIN]|F

Spring Ridge Middle School

[EnY
o

Elms Beach Park

Rlkr|lw|N|Rk |-

[ERY
=

Historic St. Mary’s City

[EnY
N

Harry Lundeberg School of Seamanship

[
w

St. Ignatius Roman Catholic Church

=

N|lRr|IN|WIwlO|_|W|lWw

[EnY
D

Point Lookout State Park

15

Northumberland Elementary School

Key: dB = decibels; dBA = A-weighted decibels; ID = identification; Lmax = maximum A-weighted sound level.
Notes:
1. Standard structural noise attenuation levels are assumed: 25 dB with windows closed, 15 dB with windows open.

2. Dash indicates that the number of Patuxent River Complex aircraft noise events per hour exceeding 50 dBA Lpax rounds to

zero.
Table 3.1-6  Baseline Potential Classroom Interference
ouaee [ 25, T,
. P 1 7 ’
ID Location Description I(.Z.g%) Windows Windows
Open? Closed?
2 Our Lady Star of the Sea School 59 2 1
4 Captain Walter Francis Duke Elementary School <45 -3 -
5 Green Holly Elementary School 49 1 -
6 Chancellors Run Activity Center 46 1 -
7 Lexington Park Elementary School 60 2 1
9 Spring Ridge Middle School 47 1 -
12 Harry Lundeberg School of Seamanship <45 1 -
15 Northumberland Elementary School <45 - -

Key: < = less than; dB = decibels; dBA = A-weighted decibels; ID = identification; Leqshr) = eight-hour equivalent

sound level; Lyax = maximum A-weighted sound level.

Notes:
1. Leg(shr) calculated for 8-hour typical school day from 8:00 a.m. to 4:00 p.m.
2. Number of events per hour exceeding 50 dBA Ln,y; standard structural noise attenuation levels are assumed:

3. Dash indicates that the number of PRC aircraft noise events per hour exceeding 50 dBA Ly.x rounds to zero.

25 dB with windows closed, 15 dB with windows open
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Sleep Disturbance. As noted above in Section 3.1.3.4 (Sleep Disturbance), the lack of quality sleep has the
potential to affect health and concentration. Late-night aircraft operations, which are required as part of
certain missions, are more likely to disturb people’s sleep. Based on typical flight patterns as documented
in the Aircraft Noise Study to Support the EIS for PRC (see Appendix C, Noise Study), late-night flying
(between 10:00 p.m. and 7:00 a.m.) makes up 1 percent of flying events at NAS Patuxent River and

0.1 percent of flying events at OLF Webster. Table 3.1-7 lists the probabilities that people will be
awakened at least once per night by late-night aircraft operations (10:00 p.m. to 7:00 a.m.). Table 3.1-7
also lists sleep disturbance probabilities for parks and schools because results at those locations are
indicative of impacts in nearby residential areas. Non-aircraft noise sources that are loud enough to
potentially disturb sleep (e.g., aerial target launches from ATA) are infrequent and, therefore, have
minimal effect on the overall likelihood of sleep disturbance in the context of frequent aircraft overflights.

Potential for Hearing Loss. Potential for hearing loss applies to people living in high noise environments
where they can experience long-term hearing effects (duration of 40 years) resulting from DNL greater than
80 dBA (U.S. Department of Defense, 2009). Potential hearing loss was not analyzed because no community
exposure occurs within 80 dBA DNL and greater noise contours.

Nonauditory Health Impacts. During scoping, the question of the potential for nonauditory health effects
from noise (i.e., health effects other than hearing loss) was raised (see scoping comment in Appendix G,
Public Involvement, Section G.2.7, Scoping Comment Summary). Potential nonauditory health effects that
have been studied include, but are not limited to, cardiovascular health (e.g., hypertension), lack of sleep,
stress, and anxiety. Research has indicated that an individual’s health is greatly influenced by many non-
noise factors such as heredity, medical history, and lifestyle choices regarding smoking, diet, and exercise.
The Navy has conducted an extensive review of current studies on nonauditory health effects, and the
literature review results are described in Appendix B (Noise Primer). The results of most cited studies are
inconclusive and cannot identify a causal and consistent link between aircraft noise exposure and the
various type of nonauditory health effects that were studied. Research has demonstrated that these factors
have a larger and more direct effect on a person’s health than aircraft noise.

Table 3.1-7 Baseline Probability of Awakening

ID Representative Location Windows Open* 2 Windows Closed* 2
1 Asbury Solomons -3 -
2 Our Lady Star of the Sea School 1% -
3 Drum Point Club 1% 1%
4 Captain Walter Francis Duke Elementary School - -
5 Green Holly Elementary School 1% -
6 Chancellors Run Activity Center - -
7 Lexington Park Elementary School 1% -
8 Cedar Cove Apartments 1% -
9 Spring Ridge Middle School - -
10 Elms Beach Park 1% -
11 Historic St. Mary’s City - -
12 Harry Lundeberg School of Seamanship - -
13 St. Ignatius Roman Catholic Church - -
14 Point Lookout State Park - -
15 Northumberland Elementary School - -
Key: dB = decibels; ID = identification.

Notes:

1. Probability of being awakened at least once per night
2. Standard structural noise attenuation levels are assumed: 25 dB with windows closed, 15 dB with windows open.
3. Dash indicates that probability of awakening rounds to zero.
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3.1.6.4 Range Noise Environment

Noise in the range (i.e., PRC Study Area) is generated primarily by subsonic/supersonic aircraft flying
operations, and munitions expenditures. Noise generated by each of these sources is described below.

Subsonic Aircraft Noise. Noise levels generated by individual overflights in the PRC Study Area are listed
in Table 3.1-8 in dBA SEL, and Lmax. The noise levels listed reflect flight configurations representative of
those currently used in PRC airspace, as documented in Appendix C (Noise Study). Aircraft types
generating highest noise levels beneath the airspace are listed in in Table 3.1-8, while similar modeled
aircraft types operating at the same altitudes in the same airspace units but generating lower noise
levels are not listed. Aircraft operations in the PRC airspace are highly variable, with flight paths and
altitudes being driven by the sortie’s particular testing and training objectives. For a person on the
ground, this means that aircraft may remain distant throughout the entire sortie duration generating
relatively low noise levels, or aircraft may occasionally pass close by generating higher noise levels.
Table 3.1-8 lists noise levels that would be generated if the aircraft were to pass directly overhead of a
person at the lowest altitude at which the aircraft type would normally fly in the specified airspace. The
vast majority of flights would be farther away and less loud.

Table 3.1-9 lists Lqnmr beneath the PRC airspace calculated based on current mission operations
parameters. Operational parameters including flight altitudes, airspeeds, engine power settings, and
operation tempos for each aircraft type are described in Appendix C (Noise Study). The relatively low Lgnmr
values in PRC airspace reflect the fact that the airspace areas being used are very large and that many
operations are conducted at relatively high altitudes. The missions of certain aircraft categories (notably
rotary-wing aircraft) require low-altitude operations (see Appendix C, Noise Study, for description of
altitude bands used by each squadron). Rotary-wing operations are conducted within wide areas (i.e.,
helicopter operating areas and restricted areas), and low-altitude overflight of any particular location is
infrequent. Although individual overflights have the potential to be as high as 110 dBA Lmax (see

Table 3.1-8), time-averaged noise levels are 53 dBA Lgnm Or less. In areas where aircraft noise is below the
ambient noise levels (i.e., noise levels when no aircraft are present), it does not constitute a defining
feature of the acoustic environment. Ambient noise levels within PRC vary depending on many factors but
primarily depend on the level of human activity. In urbanized areas, average ambient noise levels are
often 55 dBA or higher while ambient noise levels in geographically remote areas are as low as 35 dBA
(National Park Service, 2016a). In places where aircraft noise is less than 35 dBA Lanmr, aircraft noise does
not add substantively to overall noise levels (listed as “<35 dBA” in Table 3.1-9).

Table 3.1-8 Individual Overflight Noise Levels (dBA SEL: and Lmax) in the PRC Study Area

Lowest
. . Typical Power Airspeed P f
Aircraft! Airspace Area Flight Setting (knots) SEL, (dBA) Lmax (dBA)
Altitude
Helo OPAREAs
H-60 (all) / R-4005 100 ft AGL N/A 120 97 93
Helo OPAREAs
CH-53 (all) / R-4005 1,000 ft AGL N/A 100 95 88
West Helo
H-1 OPAREA 1,000 ft AGL N/A 120 90 76
H-1 R-4005 100 ft AGL N/A 100 101 91
F/A-18E/F R-4005 1,000 ft AGL 90% NC 350 110 106
F/A-18C/D R-4005 1,000 ft AGL 90% NC 350 104 99
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Table 3.1-8  Individual Overflight Noise Levels (dBA SEL; and Lmax) in the PRC Study Area,
Continued

Lowest
Aircraft! Airspace Area ;I}:Z;f:l :::;; »(t\klzsop;)ed SEL, (dBA)? Lmax (dBA)?

Altitude
T-45 R-4005 1,000 ft AGL | 92% RPM 325 91 86
F-35B R-4005 1,000 ft AGL | 90% ETR 300 114 108
F-35C R-4005 1,000 ft AGL | 90% ETR 300 115 110
F/A-18E/F R-4006 3,500 ft AGL | 90% NC 350 98 91
F/A-18C/D | R-4006 3,500 ft AGL | 90% NC 350 91 83
T-45 R-4006 3,500 ft AGL | 92% RPM 325 80 71
F-35B R-4006 3,500 ft AGL | 90% ETR 300 102 93
F-35C R-4006 3,500 ft AGL | 90% ETR 300 103 94
P-8 R-4005 600 ft AGL 13,000 LBS 225 110 107
P-3 R-4005 600 ft AGL 4,000 ESHP 225 96 92
C-130 R-4006 3,500 ft AGL | 850 CTIT 225 78 70
T-6 R-4006 4,000 ft AGL | 50% Torque 160 67 59
H-60 R-4006 1,000 ft AGL | N/A 100 85 76
T-38 R-4006 5,000 ft AGL | 90% RPM 350 68 58

Key: AGL = above ground level; CTIT = Celsius turbine inlet temperature; dBA = A-weighted decibels; ESHP = engine shaft
horsepower; ETR = engine thrust request; ft = feet; Helo OPAREA = Helicopter Operating Area; Lyax = maximum
A-weighted sound level; LBS = pounds (of thrust); N/A = not applicable; NC = core engine speed; PRC = Patuxent River
Complex; R- = restricted area; RPM = revolutions per minute; SEL, = onset-rate adjusted sound exposure level.

Notes:

1. Aircraft types generating highest noise levels beneath the airspace are listed. Similar aircraft types that operate at the
same altitudes in the same airspace units and generate lower noise levels are not listed. Listed aircraft types reflect
those used in noise modeling, and include some that are source noise level surrogates (e.g., C-21 is surrogate for C-38).

2. Individual overflight noise levels in this table are provided to allow comparisons between various types of representative
aircraft and operations. Figure 3.1-1 lists sound levels (in decibels) generated by several common non-aircraft sound

sources, which can be used as points of reference.

Table 3.1-9  Baseline Noise Levels Beneath PRC Airspace
Airspace Description Noise Level (dBA Lgnmr)
East Helicopter Operating Area (area

. <35
outside of R-4006)
South Helicopter Operating Area (area

. <35
outside of R-4006)
West Helicopter Operating Area 44.3
R-4005 52.9
R-4006 (area includes R-4006N but not 4.7
including R-4005) ’
R-4008 (areas outside of R-4006) <35
R-6609 (area outside of R-4006) <35

Key: < = less than; dBA = A-weighted decibels; Lgnmr = Onset-rate adjusted,
monthly day-night average sound level; PRC = Patuxent River Complex;
R- =restricted area.
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Supersonic Aircraft Noise (Sonic Boom). Sonic booms are occasionally heard beneath the PRC airspace
with up to 247 supersonic events conducted per year. Supersonic paths in the PRC Study Area are
conducted almost exclusively above 30,000 feet MSL, and many sonic booms do not reach the ground
(see Appendix B, Noise Primer). Sonic booms are projected forward and outward from the supersonic
flight segment. The paths followed by sonic booms depend on atmospheric conditions (e.g., winds, air
pressure, and temperature gradient), and sonic booms are sometimes “ducted” (i.e., transmitted with
minimal loss of intensity) to distant locations as a result of unusual atmospheric patterns.

The highest sonic boom overpressures within a sonic boom footprint is directly beneath or forward of the
supersonic flight path. Because supersonic flight paths are restricted to areas above the Chesapeake Bay,
the highest overpressures at the surface occur on the water. On average, the highest overpressure within
the boom footprints is 2.84 pounds per square foot. The remainder of the area exposed to the boom
experiences much lower overpressures. For comparison, professional fireworks displays using ground-
launching mortars have been measured to have peak overpressures of up to 12 pounds per square foot in
public viewing areas (National Aeronautics and Space Administration, 1978). Sonic booms have the
potential to startle people and animals that hear them and have resulted in complaints. Noise from sonic
booms and munitions expenditures is similar to loud clapping or banging sounds and both types are often
described using the time-averaged noise metric CDNL. Combined sonic boom and munitions noise levels
exceed land use compatibility noise level thresholds (i.e., 62 dB CDNL) only in small areas of open water
near Hooper and Hannibal Targets (Figure 3.1-4).

Munitions Noise. Munitions firing from aircraft is primarily conducted toward targets located near the
center of Chesapeake Bay within the Chesapeake Bay Water Range (e.g., Hooper and Hannibal).
Munitions fired include non-explosive small- and medium-caliber gun ammunition and rockets, as well as
munitions, such as torpedoes and bombs, that do not generate substantial airborne noise (Table 2.3-2,
Annual PRC Operational Tempo per Alternative: Number of Munitions, Other MEM, and Directed Energy
Weapon Systems). As stated in Supersonic Aircraft Noise (Sonic Boom) above, the combined noise
generated by munitions and sonic booms do not exceed land use compatibility threshold noise thresholds
except in open water near the Hooper and Hannibal Targets (Figure 3.1-4).

Peak munitions noise levels were calculated for each combination of gun or rocket munitions type,
aircraft, altitude, and firing location (see Appendix C, Noise Study, Section 5.2). As discussed in Section
3.0.2.3.1.4 (Non-explosive Munitions and Other Military Expended Materials), the impact of non-explosive
munitions on the water’s surface generates a sound that is highly localized to the area of disturbance, and
only noise associated with weapons firing was modeled. The loudest munitions firing events are below
115 dBP on land (Figure 3.1-5). As stated in Army Regulation 200-1, Environmental Protection and
Enhancement, this peak noise level is associated with a low risk of complaints. Prior to non-explosive
munitions firing events, Navy range personnel ensure that the open-water target areas and any areas
exposed to hazards associated with the proposed munitions firing event are clear of non-participating
watercraft (e.g., watermen, recreational boaters). Noise levels experienced by watermen and recreational
boaters on the Chesapeake Bay depend on the distance to the firing event and the direction of fire. Noise
levels experienced by these civilian boaters may sometimes exceed 115 dBP (associated with a moderate
risk of complaints) or even 130 dBP (associated with a high risk of complaints). In compliance with safety
precautions, aircraft would not fire non-explosive munitions from directly above boaters, but even if that
were to occur, noise levels generated from that distance and direction of fire would be below 140 dBP,
the regulatory threshold to protect against noise-induced permanent threshold shift (i.e., hearing loss)
(Table 3.0-12, Airborne Noise from Representative Live-Fire and Launched Munitions). Potential impacts
are limited to temporary disturbances of the typically small number of people that happen to be on the
open water and relatively close to the firing event at the time the firing event occurs.
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Figure 3.1-4 Baseline Sonic Boom and Munitions Noise Level (CDNL)
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Figure 3.1-5 Baseline Munitions Peak Noise Levels (dBP)
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3.1.7 Ambient Airborne Noise, Environmental Consequences

Analysis of potential noise impacts includes calculating noise levels that would be expected to occur
from acoustic stressor sources and determining potential effects to sensitive receptor sites. Noise levels
associated with each alternative were calculated reflecting existing noise mitigation measures identified
in the 1998 PRC EIS and operating procedures designed with noise impact minimization in mind (Table
2.5-1, Standard Operating Procedures, and Table 3.10-1, Impact Avoidance and Minimization Measures).
No additional noise mitigation measures over and above those described in previous NEPA documents
are proposed at this time. The Navy will continue encroachment prevention efforts to minimize further
development of noise-sensitive land uses in areas exposed to noise levels at which those land uses are
considered incompatible. These efforts may include publication of an updated AICUZ study, RAICUZ
study, or Joint Land Use Study.

3.1.7.1 Ambient Airborne Noise, No Action Alternative

Under the No Action Alternative, the proposed changes in operations tempo would not occur, and
ambient airborne noise levels would remain as they are under baseline conditions. Noise impacts would
continue to occur in the vicinity of the installation and beneath PRC airspace as described in

Sections 3.1.6.3 (Installation Noise Environment) and 3.1.6.4 (Range Noise Environment), respectively.

3.1.7.2 Ambient Airborne Noise, Alternative 1 Potential Impacts

The region of influence for Alternative 1 is the entire PRC Study Area. As discussed in Section 2.1
(Proposed Action), operations in the PRC Study Area are highly variable due to the nature of the test
mission, and noise levels will continue to undergo fluctuations in response to these changes. Aircraft
models, series, or variants change in response to mission requirements, but the general types remain
the same. Additional aircraft types will begin operations further in the future. Noise levels reported for
Alternative 1 reflect a realistic future operations scenario developed using the best data currently
available, which is described in Section 2.1 (Proposed Action) and Appendix C (Noise Study).

Under Alternative 1, the loudest aircraft types (i.e., fixed-wing jets) that currently operate in the PRC
Study Area would continue operations, and noise levels associated with individual overflights by these
aircraft would not change (Table 3.1-2). Static engine runs, including runs conducted at the OAETC,
would also continue generating noise levels as described in Section 3.1.6.3 (Installation Noise
Environment). Proposed changes in the frequency of operations would result in increased DNL at NAS
Patuxent River and OLF Webster. The changes have the potential to affect impacts in several categories,
which are discussed below.

Installation Noise Environment

Noise impacts in the installation environment under Alternative 1 are described below. Impacts would
result from changes to the tempo of aircraft operations and activities involving non-aircraft noise
sources. Alternative 1 also includes the operation of directed energy weapons. These changes are
described in Section 2.1 (Proposed Action) and Appendix C (Noise Study).

Annoyance. Alternative 1 DNL contours are shown in Figure 3.1-6 and Figure 3.1-7 for NAS Patuxent
River and OLF Webster, respectively. The number of off-installation land acres near NAS Patuxent River
exposed to 65 dBA DNL and greater would increase from 594 to 1,158, and the estimated number of
residents affected at these levels would increase from 1,290 to 2,640. At OLF Webster, off-installation
aircraft noise levels would remain below 65 dBA DNL (Table 3.1-10).
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Figure 3.1-6  Alternative 1 DNL Contours for NAS Patuxent River
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Figure 3.1-7 Alternative 1 DNL Contours for OLF Webster
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Table 3.1-10 Off-Installation Acres and Population Exposed to Elevated Noise Levels
Under Alternative 1

Total (All Areas at
65-69 dBA DNL 70-7adgapny | 72 9BAand Greater | o ter than 65 dBA
) ) DNL
Scenario Location DNL)
Bl Population Bl Population At Population Dl Population
(acres) P (acres) P (acres) P (acres) P
, NAS Patuxent 541 1,290 45 0 8 0 594 1,290
No Action |River
Alternative |OLF Webster 0 0 0 0 0 0 0 0
Total 541 1,290 45 0 8 0 594 1,290
Eszrpatuxe”t 1,044 2,636 106 4 8 0 1,158 2,640
Alternative 1[5 0 Ster 0 0 0 0 0 0 0 0
Total 1,044 2,636 106 4 8 0 1,158 2,640
Eszrpatuxe”t +503|  +1,346 +61 +4 0 0 564 1,350
Change OLF Webster 0 0 0 0 0 0 0 0
Total +503 +1,346 +61 +4 0 0 564 1,350

Key: dBA = A-weighted decibels; DNL = day-night average sound level; NAS = Naval Air Station; OLF = Outlying Field.

Notes:

1. Acreage presented does not include areas over water or lands owned by the Navy.

2. The affected populations were estimated based on U.S. Census data at the block group level with adjustments to remove nonresidential
areas from calculations (U.S. Census Bureau, 2017a).

As discussed in Section 3.1.3 (Noise Effects) and Appendix B (Noise Primer), people exposed to higher
DNL are more likely to become highly annoyed by the noise, and at noise levels greater than 65 dBA
DNL, DoD considers noise to be sufficiently intrusive that some noise-sensitive land uses are considered
to be incompatible with the noise. Quantitative analysis in this EIS focused on areas exposed to levels
greater than 65 dBA DNL. However, people outside the 65 dBA DNL contour do experience aircraft
noise, and Figure 3.1-6 and Figure 3.1-7 show DNL contours in 5-dB increments ranging from 55 to

85 dBA DNL in order to more fully reflect the noise environment.

As discussed in Section 2.3.2 (Action Alternative 1) and in more detail in Appendix C (Noise Study),
Alternative 1 reflects a continuation of the types of aircraft operations conducted in the PRC Study Area
in the past but with changes in operations tempo and replacement of certain aircraft types. Noise levels
were calculated at several locations that, although they do not include all locations that could be
considered noise-sensitive, are representative of noise-sensitive locations in PRC Study Area (see Figure
3.1-2). Noise levels at the representative noise-sensitive locations are indicative of noise levels in
surrounding areas, which may also be noise sensitive.

As shown in Table 3.1-11, changes in operations tempo under Alternative 1 would result in increases up
to 2 dBA DNL at the locations studied. However, because the loudest aircraft types currently operating
in the area would not change, the highest SEL experienced at the representative locations would remain
the same. Noise levels would remain below 65 dBA DNL (i.e., the noise level below which all land uses
are considered to be compatible) at all locations except Drum Point Club and Cedar Cove Apartments. At
Drum Point Club, the DNL would increase from 64 to 65 dBA, and at Cedar Cove Apartments, the DNL
would increase from 66 to 68 dBA. Additional information on land use noise compatibility can be found
in Section 3.6 (Land Use).
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Table 3.1-11 DNL and Maximum SEL at Representative Locations Under Alternative 1

DNL (dBA) Highest SEL (dBA) *
1D | Location Description No Actlo.n Alternative 1 |Change No Actlo'n Alternative 1 |Change
Alternative Alternative
1 Asbury Solomons 47 47 0 103 103 0
2 Our Lady Star of the Sea School 58 59 +1 110 110 0
3 Drum Point Club 64 65 +1 113 113 0
4 Captain Walter Francis Duke 48 49 +1 95 95 0
Elementary School
5 Green Holly Elementary School 48 49 +1 93 93 0
6 Chancellors Run Activity Center 45 46 +1 90 90 0
7 Lexington Park Elementary School 59 60 +1 107 107 0
3 Cedar Cove Apartments 66 68 +2 113 113 0
9 Spring Ridge Middle School 46 46 0 96 96 0
10 |Elms Beach Park 52 53 +1 102 102 0
11 [Historic St. Mary’s City 40 41 +1 94 94 0
12 Harry Lunererg School of 42 2 0 36 36 0
Seamanship
13  [St. Ignatius Roman Catholic Church 47 48 +1 95 95 0
14 |Point Lookout State Park 23 24 +1 73 73 0
15 |Northumberland Elementary School 24 25 +1 73 73 0

Key: dBA = A-weighted decibels; DNL = day-night average sound level; ID = identification; SEL = sound exposure level.
Note:

1. “Highest SEL” reflects modeled representative flight procedures. Actual flight procedures vary from representative procedures, and may
generate louder SELs.

Increased DNL under Alternative 1 reflects increases in the frequency of loud aircraft noise events, as
shown in Table 3.1-12. The table shows that some areas would experience greater numbers of loud
events exceeding one threshold level (e.g., 80 dBA) while experiencing decreases in the number of
events exceeding other thresholds (e.g., 100 dBA). Decreases in the number of loud events are possible
where the operations tempo of particular squadrons or aircraft types would decrease despite the overall
operations tempo increasing. The number of flying hours conducted by each squadron under
Alternative 1 is listed in Appendix C (Noise Study), Table 4-1.

Locations with an increased frequency of loud noise events under Alternative 1 may also experience an
increased frequency of structural vibration and objects rattling. Although damage claims associated with
noise-induced vibration are rare, rattling of objects often makes people worry about breakage and
increases the likelihood of annoyance. Predicting whether an object will rattle when subjected to noise
depends on several characteristics of the object and setting (e.g., mass of the object, firmness of fit of
window panes) as well as characteristics of the noise (e.g., predominant frequencies). There is not a
lower threshold noise level below which rattle is never possible. As discussed in Appendix B (Noise
Primer), rattling generally occurs with sounds that continue for several seconds at levels greater than
110 dB (unweighted). Noise events exceeding 100 dBA Lyax would have a greater likelihood of inducing
rattle of lightweight or loosely fitted objects than noise levels below 100 dBA Lmax. The rattling of objects
is more likely to occur during events with higher sound levels, as are quantified in Table 3.1-12.
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Table 3.1-12 Number of Events Exceeding Decibel Thresholds Under Alternative 1
NA 80 Lmax (dBA) NA 90 Lpnax (dBA) NA 100 L pox (dBA)
ID Location Description No | Alternative Chanae No Alternative Chanae No Alternative Chande
Action 1 g Action 1 g Action 1 g

1 Asbury Solomons 155 258 103 33 27 -6 - - -

2 Our Lady Star of the Sea School 1,689 2,140 451 268 332 64 17 20 3

3 Drum Point Club 6,453 7,751 1,298 1,270 1,581 311 276 331 55

4 Captain Walter Francis Duke 923 1,150 297 i i i i i i
Elementary School

5 Green Holly Elementary School 310 250 -60 - - - - - -

6 Chancellors Run Activity Center 24 43 19 - - - - - -

7 Lexington Park Elementary School 2,814 3,582 768 652 805 153 20 40 20

8 Cedar Cove Apartments 8,088 9,386 1,298 3,612 4,566 954 544 921 377

9 Spring Ridge Middle School 120 103 -17 - - - - - -

10 Elms Beach Park 1,064 1,444 380 162 263 101 - - -

11 Historic St. Mary’s City 26 45 19 - - - - - -
Harry Lundeberg School of

12 . - - - - - - - - -
Seamanship

13 St. Ignatius Roman Catholic 144 241 97 i i i i i i
Church

14 Point Lookout State Park - - - - - - - - -
Northumberland Elementary

15 - - - - - - - - -
School

Key: dBA = A-weighted decibels; ID = identification; Lmax = maximum A-weighted sound level;

Note:

NA = number of events above.

1. Dash (-) indicates that exceedance of the Lmax threshold is rare at this location but does not imply that the threshold would never be exceeded. The number of
events exceeding various decibel levels is provided as a description of noise conditions and not as a predictor of any particular types of impacts. Figure 3.1-1 lists

sound levels (in decibels) generated by several common non-aircraft sound sources, which can be used as points of reference.
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Aerial target launches from the ATA launch pad would continue to generate maximum noise levels at the
closest residence comparable to Lmax Of a jet aircraft overflight (see Table 3.1-2). Aerial target launches from
the ATA would occur five times or less annually under Alternative 1 and would not add measurably to DNL
generated by aircraft operations, which occur several times per hour.

Firing of small- and medium-caliber guns at the ATA would continue to generate between 115 and 130 dBP
at the closest residence (Cedar Cove Apartments). Noise levels in this range are associated with a moderate
risk of complaints. The number of small-caliber rounds fired annually at the ATA would increase from
19,977 to 20,976, and the number of medium-caliber rounds fired annually would increase from 2,430 to
2,552 under Alternative 1 (Table 2.3-2, PRC Operational Tempo per Alternative: Munitions, Other MEM,
and Directed Energy Weapons Systems). Time-averaged noise levels off the installation would remain
below 62 dBA CDNL (i.e., threshold at which not all land uses are considered compatible). Rocket test
launches would continue to generate noise levels that are variable by rocket type and less intense than
aerial target launch noise. Rocket test launch noise would not add measurably to overall DNL in the context
of frequent aircraft operations noise. The number of rockets launched would increase from 18 to 19 per
year. Rockets would continue to generate maximum noise levels at the closest residence (i.e., Cedar Cove
Apartments) that are similar to aerial target launch noise levels and comparable to Lmax of a jet aircraft
overflight (see Table 3.1-2). These events would not add to DNL in the context of frequent aircraft
operations noise. Other MEM employment in the installation vicinity (e.g., Cartridge Actuated Device) does
not generate noise that is intrusive in the context of an active airfield acoustic environment. As stated in
Section 3.0.2.3.1.4 (Non-explosive Munitions and Other Military Expended Materials), the firing of directed
energy weapons is typically silent.

Speech Interference. The number of indoor noise events per average daytime hour (7:00 a.m. to 10:00
p.m.) at representative locations with the potential to interfere with speech would change by less than one
under Alternative 1 (Table 3.1-13). The number of outdoor potential speech interference events per
average daytime hour would increase by one at Asbury Solomons, Our Lady Star of the Sea School, Captain
Walter Francis Duke Elementary School, and Green Holly Elementary School (Table 3.1-13). Any increases in
the frequency of disruptions in communication have a high likelihood of being annoying. Non-aircraft noise
sources that are loud enough to potentially interfere with speech off the installation (e.g., aerial target
launches from ATA) would continue to be infrequent (see Annoyance subsection above) and, therefore,
have minimal effect on the overall likelihood of speech interference in the context of frequent aircraft
overflights.

Table 3.1-13 Speech Interference Events Per Average Daytime Hour Under Alternative 1

. Increase Relative to No Action
Alternative 1 .
ID | Location Description Alternative
P Windows | Windows Dltdoor Windows | Windows Dltdoor
Open*? Closed* ? Open? Closed?
1 Asbury Solomons 1 -2 3 - - +1
5 Our Lady Star of the Sea ) 1 5 i i +1
School
3 Drum Point Club 3 2 6 - - -
4 Captain Walter Francis ) ) 1 i i +1
Duke Elementary School
5 Green Holly Elementary 1 i 4 i i +1
School
6 Chancellors Run Activity 1 i 3 i i i
Center
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Table 3.1-13 Speech Interference Events Per Average Daytime Hour Under Alternative 1,

Continued
, Increase Relative to No Action
Alternative 1 .
ID | Location Description Alternative
Windows | Windows Outdoor Windows | Windows Outdoor
Open*? Closed* ? Open? Closed?
Lexington Park -
/ Elementary School 2 ! 4 i i
8 Cedar Cove Apartments 3 2 6 - - -
9 Spring Ridge Middle 1 i 3 i i -
School
10 | Elms Beach Park 1 - 3 - - -
11 | Historic St. Mary’s City - - 2 - - -
12 Harry Lundeb.erg School 1 i 1 i i -
of Seamanship
13 St. Ignatius Roman 1 ) ) ) ) -

Catholic Church
14 | Point Lookout State Park - - - - R _

15 Northumberland i i i i i -
Elementary School

Key: dB = decibels; dBA = A-weighted decibels; ID = identification; Lmax = maximum A-weighted sound level.

Notes:

1. Number of events per hour exceeding 50 dBA Lia.x; standard structural noise attenuation levels are assumed: 25 dB
with windows closed, 15 dB with windows open

2. Dash (-) indicates that the number of Patuxent River Complex aircraft noise events per hour exceeding 50 dBA Lax (Or
increase in the number of events) rounds to zero.

Interference with Classroom Learning. Exterior Leqshr at representative schools would remain below

60 dBA at all of the schools studied except Our Lady Star of the Sea School and Lexington Park Elementary
School (Table 3.1-14). At Our Lady Star of the Sea School, Leqshr) Would increase from 59 to 61 dBA, and at
Lexington Park Elementary School, Legshr) Would increase from 60 to 62 dBA. The numbers of potential
speech interference events per hour were calculated, as prescribed by DoD Noise Working Group, and were
found to change by less than one at all of the locations studied. Non-aircraft noise sources (e.g., aerial
target launches from ATA) do not generate noise levels with potential to interfere with classroom learning.

Sleep Disturbance. The percentage of flying events at NAS Patuxent River conducted late at night (i.e.,
between 10:00 p.m. and 7:00 a.m.) would remain at 1 percent under Alternative 1, and the number of late-
night flying events would increase in proportion to overall flying. The percentage at OLF Webster would
increase from 0.1 to 0.2 percent. The probability of sleep being disturbed at least once per night would
increase by 1 percent at the Cedar Cove Apartments with windows closed but would change by less than
one at all other locations with windows open or closed (Table 3.1-15). Late-night flying operations are
relatively rare at NAS Patuxent River and OLF Webster, and the probability of being awakened at least once
per night is 1 percent or less at all of the locations studied. NAS Patuxent River would continue to publish
notifications of upcoming late-night flying missions. Non-aircraft noise sources that are loud enough to
potentially disturb sleep (e.g., aerial target launches from ATA) are infrequent and, therefore, have minimal
effect on the overall likelihood of sleep disturbance in the context of frequent aircraft overflights.
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Table 3.1-14 Potential Classroom Interference Under Alternative 1

. Increase Relative to No Action
Alternative 1 .
Alternative
ID Location Description Outdoor Events Events Outdoor Events Events
L per Hour, |per Hour, L per Hour, |per Hour,
(;'gf:'))l Windows |Windows (Zg%)l Windows | Windows
Open? Closed? Open Closed
2 Our Lady Star of the Sea School 61 2 1 +2 - -
4 Captain Walter Francis Duke 45 i i +1 i i
Elementary School
5 Green Holly Elementary School 50 1 - +1 - -
6 Chancellors Run Activity Center 47 1 - +1 - -
7 Lexington Park Elementary School 62 2 1 +2 - -
9 Spring Ridge Middle School 48 1 - +1 - -
12 Harry Lunc'ieberg School of <45 1 i i i i
Seamanship
15 Northumberland Elementary School <45 - - +1 - -

Key: < = less than; dB = decibels; dBA = A-weighted decibels; ID = identification; Leqsnr) = eight-hour equivalent sound level;
Lmax = maximum A-weighted sound level.

Notes:

1. Leq(shr) calculated for 8-hour typical school day from 8:00 a.m. to 4:00 p.m.

2. Number of events per hour exceeding 50 dBA Lax; standard structural noise attenuation levels are assumed: 25 dB with
windows closed, 15 dB with windows open

3. Dash (-) indicates that the number of PRC aircraft noise events per hour exceeding 50 dBA Lmax rounds to zero.

Table 3.1-15 Probability of Awakening Under Alternative 1

. Increase Relative to
Alternative 1 . .
ID | Location Description = = No. Action Alter.'natlve
Windows | Windows | Windows | Windows

Open*? Closed“? | Open Closed
1 Asbury Solomons 3 - - -
2 Our Lady Star of the Sea School 1% - - -
3 Drum Point Club 1% 1% - -
4 Captain Walter Francis Duke Elementary School - - - -
5 Green Holly Elementary School 1% - - -
6 Chancellors Run Activity Center - - - -
7 Lexington Park Elementary School 1% - - -

8 Cedar Cove Apartments 1% 1% - +1%
9 Spring Ridge Middle School - - - -
10 | Elms Beach Park 1% - - -
11 | Historic St. Mary’s City - - - -
12 | Harry Lundeberg School of Seamanship - - - -
13 | St. Ignatius Roman Catholic Church - - - -
14 | Point Lookout State Park - - - -
15 | Northumberland Elementary School - - - -

Key: dB = decibels; ID = identification.

Notes:

1. Probability of being awakened at least once per night

2. Standard structural noise attenuation levels are assumed: 25 dB with windows closed, 15 dB with windows open.

3. Dashes (-) indicate that probability of awakening rounds to zero.
1
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Potential for Hearing Loss. No off-installation residential areas are exposed to noise levels exceeding
80 dBA DNL under Alternative 1 (Figure 3.1-6 and Figure 3.1-7), and hearing loss risk would continue to
be minimal. Non-aircraft noise sources do not generate noise levels off-installation associated with risk
of potential hearing loss.

Nonauditory Health Impacts. The Navy has conducted an extensive review of current studies on
nonauditory health effects, and the literature review results are described in Appendix B (Noise Primer).
Potential nonauditory health effects that have been studied include, but are not limited to,
cardiovascular health (e.g., hypertension), lack of sleep, stress, and anxiety. Research has indicated that
an individual’s health is greatly influenced by many non-noise factors such as heredity, medical history,
and lifestyle choices regarding smoking, diet, and exercise. The results of most cited studies on
nonauditory health effects of noise have not identified a causal and consistent link between aircraft
noise exposure and the various type of nonauditory health effects that were studied.

Range Noise Environment

Noise impacts generated by changes to acoustic stressors from subsonic/supersonic aircraft flying
operations and munitions firing under Alternative 1 are described below. Changes in the operational
tempo under Alternative 1 that drive the changes in noise levels are described in Section 2.1 (Proposed
Action) and Appendix C (Noise Study).

Subsonic Aircraft Noise. As discussed in Section 2.1 (Proposed Action) and in Section 3.1.6 (Ambient
Airborne Noise, Affected Environment), the specific types of aircraft operating in the PRC Study Area
changes over time, but the same general types of aircraft (e.g., fixed-wing jet, fixed-wing propeller,
rotary-wing aircraft, and UAS) continue to operate. The MQ-25 is an example of a new aircraft type
proposed to operate in the PRC Study Area in coming years. Measured noise levels generated by the
MQ-25 are not available for use in this EIS but are expected to be similar to noise levels generated by a
C-21 aircraft. The noise generated by a direct overflight of an MQ-25 at the lowest altitude at which they
would typically be flown in the PRC Study Area is listed in Table 3.1-16 in dBA SEL: and Lmax. Noise
generated by other aircraft types, which operate currently in the PRC Study Area and which would
continue operations under Alternative 1, are listed in Table 3.1-8.

Table 3.1-16 Individual MQ-25 Overflight Noise Levels (dBA SEL; and Lmax) in Training

Airspace
. ., Lowest Typical Power Airspeed | SEL, M
dleni Airspace Area Flight Altitude | Setting | (knots) | (dBA) | (dBA)
MQ-25 (C-21 surrogate) | R-4005 2,000 ft AGL 50% NC 200 68 57

Key: dBA = A-weighted decibels; AGL = above ground level; ft = feet; Lmax = maximum A-weighted sound level; NC = core
engine speed; R- = restricted area; SEL, = onset-rate adjusted sound exposure level.

As is the case currently, flying operations under Alternative 1 would occur within very large areas, and
any particular location would be directly overflown infrequently. Operational parameters, including the
altitudes, airspeeds, and engine power settings used by each squadron and aircraft type are described in
Appendix C (Noise Study).
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Time-averaged noise levels (dBA Ldnmr) beneath the PRC airspace were calculated based on the intensity
of overflight noise events, the frequency at which noise events are heard, and the time of day in which
the events occur. Noise levels would increase by 1.8 dBA Lygnmr Or less under Alternative 1 but would
remain well below 65 dBA (Table 3.1-17 and Figure 3.1-8). Noise levels beneath several PRC airspace
areas would be below or approximately the same as ambient noise levels and would have a minimal
effect on overall levels. Ambient noise levels in rural areas are typically approximately 45 dBA, whereas
noise levels in urbanized areas are often 55 dBA or higher, and noise levels in remote areas may be as
low as 35 dBA (National Park Service, 2016a). In places where aircraft noise remains below 35 dBA Lgnmr,
aircraft noise does not add substantively to overall noise levels (listed as “<35 dBA” in Table 3.1-17).
Loud aircraft overflights would become slightly more frequent under Alternative 1 (as reflected by
slightly increased Lgnmr), Which could result in increased annoyance in areas beneath the airspace areas.

Table 3.1-17 Noise Levels Beneath PRC Airspace Areas Under Alternative 1

Noise Level (dBA Lgnmr)
Airspace Description j j
P p No Ac.tlon Alternative/ Alternative 1 Change
Baseline
Helicopter Operating Area East (area
<
outside of R-4006) <35 3 0
Helicopter Operating Area South (area
outside of R-4006) <35 355 0.5
Helicopter Operating Area West 44.3 46.1 1.8
R-4005 52.9 54 11
R-4006 (not including R-4005) 42.7 43.7 1
R-4008 (areas outside of R-4006) <35 <35 0
R-6609 (area outside of R-4006) <35 <35 0

Key: < = less than; dBA = A-weighted decibels; Lynmr = onset-rate adjusted, monthly day-night average sound level; PRC =
Patuxent River Complex; R- = restricted area.

Supersonic Aircraft Noise (Sonic Boom). Supersonic events would decrease from 247 to 198 per year
under Alternative 1, but individual supersonic flight profiles would not be expected to change. The slight
decrease in the number of supersonic events within the PRC reflects a trend toward supersonic
operations being conducted in offshore Warning Areas. The Warning Areas are larger than PRC airspace
and include sufficient airspace dimensions to accommodate certain fifth-generation fighter aircraft (e.g.,
F-35) supersonic testing requirements. Supersonic flight paths would continue to be conducted almost
entirely at altitudes higher than 30,000 feet MSL, with the result that most sonic booms would continue
to not reach the ground (approximately 17 percent of total booms reach the ground). The intensity of
individual booms would not change under Alternative 1. When they do occur, sonic booms have the
potential to startle people and are a common cause of complaints. Under normal circumstances,
property damage is not expected at boom overpressures that occur beneath PRC airspace. Combined
sonic boom and munitions noise levels would exceed threshold noise levels in slightly smaller areas of
open water near the Hooper and Hannibal Targets reflecting the slightly decreased frequency of booms
(Figure 3.1-9). Decreases in the number of sonic booms would be expected to decrease the prevalence
of annoyance, but sonic booms would remain relatively rare, as reflected by low CDNL.
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Figure 3.1-8 Noise Levels (dBA Linmr) Beneath PRC Airspace Areas
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Figure 3.1-9 Alternative 1 Sonic Boom and Munitions Noise Level (CDNL)
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Munitions Noise. Increased non-explosive munitions firing from aircraft under Alternative 1 would
result in increases in time-averaged noise levels (CDNL), but firing is conducted far from shore, and all
land areas would continue to be affected by noise levels below threshold noise levels (Figure 3.1-9). No
new noise-generating munitions types or attack profiles would be conducted under Alternative 1. As
stated in Section 3.0.2.3.1.4 (Non-explosive Munitions and Other Military Expended Materials), the firing
of directed energy weapons is typically silent. Because firing would be conducted at the same locations
and with the same munitions, peak sound levels would be the same as shown in Figure 3.1-5. Noise
exceeding 115 dBP would continue to not affect any land areas. As described in Army Regulation 200-1,
Environmental Protection and Enhancement, peak noise levels below 115 dBP have the potential to be
disruptive but are typically associated with a low risk of complaints. Peak noise levels experienced by
civilian boaters would continue to potentially exceed 115 dBP (associated with a moderate risk of
complaints) or even potentially 130 dBP (associated with a high risk of complaints). The area near firing
events is required to be confirmed clear of nonparticipants prior to firing. In compliance with safety
precautions, aircraft would not fire non-explosive munitions from directly above boaters, but even if
that were to occur, noise levels would not exceed 140 dBP, the regulatory threshold to protect against
noise-induced permanent threshold shift (i.e., hearing loss) (see Table 3.0-12 Airborne Noise from
Representative Live-Fire and Launched Munitions). Therefore, potential impacts would continue to be
limited to temporary disturbances for the typically small number of people that happen to be on the
open water and relatively close to the firing event at the time the firing event occurs. The increased
numbers of munitions fired, described in Table 2.3-2 (Annual PRC Operational Tempo per Alternative:
Number of Munitions, Other MEM, and Directed Energy Weapon Systems), may increase annoyance but
would not be expected to result in other impacts.

3.1.7.3 Ambient Airborne Noise, Alternative 2 (Preferred Alternative) Potential Impacts

Alternative 2 includes the same types of operations as the No Action Alternative and Alternative 1 but
increases the tempo of operations, which would affect the intensity of noise impacts. Similar to
Alternative 1, Alternative 2 includes the operations of directed energy weapons technology. As was the
case for the No Action Alternative and Alternative 1, the region of influence for Alternative 2 is the entire
PRC Study Area. Alternative 2 noise levels were assessed for several categories of impacts, which are
discussed below.

Installation Noise Environment

Noise impacts in the installation vicinity under Alternative 2 are discussed in this section. Impacts would
result from changes to aircraft operations and activities involving non-aircraft noise sources described in
Section 2.1 (Proposed Action) and Appendix C (Noise Study).

Annoyance. The loudest aircraft types that currently operate in the PRC Study Area would continue
operations under Alternative 2. Noise levels associated with the flying operations of these aircraft types
would be as described in Table 3.1-2. Static engine runs, including runs conducted at the OAETC, would
also continue generating noise levels as described in Section 3.1.6.3 (Installation Noise Environment).
Changes in operations tempo under Alternative 2 are described in Section 2.1 (Proposed Action) and in
Appendix C (Noise Study). Alternative 2 noise contours at NAS Patuxent River and OLF Webster are shown
in Figure 3.1-10 and Figure 3.1-11, respectively. As discussed in Section 3.1.3 (Noise Effects) and Appendix
B (Noise Primer), people exposed to higher DNL are more likely to become highly annoyed by the noise,
and at noise levels greater than 65 dBA DNL, DoD considers noise to be sufficiently intrusive that some
noise-sensitive land uses are considered to be incompatible with the noise.
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Figure 3.1-10 Alternative 2 DNL Contours for NAS Patuxent River
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Figure 3.1-11 Alternative 2 DNL Contours for OLF Webster
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Quantitative analysis in this EIS focuses on areas exposed to levels greater than 65 dBA DNL. However,
people outside the 65 dBA DNL contour do experience aircraft noise, and Figure 3.1-10 and Figure
3.1-11 show DNL contours in 5-dB increments ranging from 55 to 85 dBA DNL in order to more fully
reflect the noise environment. The acreage of off-installation land near NAS Patuxent River exposed to
65 dBA DNL and greater would increase from 594 to 1,370 acres, and the number of residents affected
by noise levels louder than 65 dBA DNL would increase from 1,290 to 3,072. At OLF Webster, off-
installation aircraft noise levels would remain below 65 dBA DNL (Table 3.1-18).

Table 3.1-18 Off-Installation Acres and Population Exposed to Elevated Noise Levels
Under Alternative 2

75 dBA and Greater

65-69 dBA DNL 70-74 dBA DNL DNL Total
Scenario Location Land Land Land Land
Area Population | Area Population | Area Population | Area Population
(acres) (acres) (acres) (acres)
NAS
Patuxent 541 1,290 45 0 8 0 594 1,290
No Action  |River
OLF Webster 0 0 0 0 0 0
Total 541 1,290 45 594 1,290
NAS
Patuxent 1,195 3,001 166 71 9 0 1,370 3,072
Alternative 2[River
OLF Webster 0 0 0 0 0 0
Total 1,195 3,001 166 71 1,370 3,072
NAS
Patuxent +654 +1711 +121 +71 +1 +0 776 1,782
Change River
OLF Webster +0 +0 +0 +0 +0 +0 0 0
Total +654 +1,711 +121 +71 +1 +0 776 1,782

Key: dBA = A-weighted decibels; DNL = day-night average sound level; NAS = Naval Air Station; OLF = Outlying Field.

Notes:

1. Acreage presented does not include areas over water or lands owned by the Navy.
2. The affected population was estimated based on U.S. Census data at the block group level with adjustments to remove
nonresidential areas from calculations (U.S. Census Bureau, 2017a).

As discussed in Section 2.1 (Proposed Action) and further details in Appendix C (Noise Study), the
Proposed Action reflects a continuation of the types of flying activities conducted in PRC Study Area in
the past but with changes in operations tempo and replacement of certain aircraft types. As listed in
Table 3.1-19, the maximum SEL experienced at several representative locations near NAS Patuxent River
and OLF Webster (see Figure 3.1-2 for map of locations) would not change under Alternative 2. The
changes in operations tempo would result in increases in DNL of up to 2 dB at representative locations.
Noise levels would remain below 65 dBA DNL (i.e., the noise level below which all land uses are
considered to be compatible) at all locations except Drum Point Club and Cedar Cove Apartments,
where they would increase to 65 and 68 dBA DNL, respectively. The representative locations do not
include all locations that could be considered noise sensitive. However, noise levels at the
representative noise-sensitive locations do provide an indication of noise levels in surrounding areas,
which may also include noise-sensitive land uses.
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Table 3.1-19 DNL and Maximum SEL at Representative Locations Under Alternative 2

DNL (dBA) Highest SEL (dBA) *

ID |Location Descripti j 1

Ocation Description 112 Actlo.n Alternative 2 | Change el Actlo.n Alternative 2 | Change
Alternative Alternative

1 | Asbury Solomons 47 48 +1 103 103 -

) Our Lady Star of the Sea 58 60 + 110 110 i
School

3 | Drum Point Club 64 65 +1 113 113 -

4 Captain Walter Francis Duke 48 49 +1 95 95 i
Elementary School

5 Green Holly Elementary 48 50 + 93 93 i
School

6 Chancellors Run Activity 45 16 +1 90 90 i
Center

7 Lexington Park Elementary 59 61 + 107 107 i
School

8 Cedar Cove Apartments 66 68 +2 113 113 -

9 | Spring Ridge Middle School 46 46 - 96 96 -

10 | Elms Beach Park 52 53 +1 102 102 -

11 | Historic St. Mary’s City 40 42 +2 94 94 -

12 Harry Lunc'leberg School of 42 42 i 86 86 i
Seamanship

13 St. Ignatius Roman Catholic 47 49 + 95 95 i
Church

14 | Point Lookout State Park 23 24 +1 73 73 -

15 Northumberland Elementary 24 2 + 73 73 i
School

Key: dBA = A-weighted decibels; DNL = day-night average sound level; ID = identification; SEL = sound exposure level.

Note:

1. “Highest SEL” reflects modeled representative flight procedures. Actual flight procedures vary from representative
procedures, and may generate louder SELs.

Increased DNL under Alternative 2 reflects increases in the number of loud aircraft noise events. The
number of events per year exceeding 80, 90, and 100 dBA Lnax at representative locations are listed in Table
3.1-20. Some areas would experience larger numbers of loud events exceeding a certain threshold noise
level (e.g., 80 dBA) while simultaneously experiencing decreases in the frequency of noise events exceeding
another threshold (e.g., 100 dBA). This is possible because the changes in operations tempo expected under
Alternative 2 are not consistent across all squadrons, and different squadrons use different flight paths.

Noise-induced structural vibration and secondary vibrations (i.e., “rattle”) of objects within structures
would continue to occur during loud overflights and static aircraft engine runs under Alternative 2.
Predicting whether an object will rattle when subjected to noise depends on several characteristics of
the object and setting (e.g., mass of the object, firmness of fit of window panes) as well as
characteristics of the noise (e.g., predominant frequencies). There is not a lower threshold noise level
below which rattle is never possible. As discussed in Appendix B (Noise Primer), rattling generally occurs
with sounds that continue for several seconds at levels greater than 110 dB (unweighted). Noise events
exceeding 100 dBA Lmax would have a greater likelihood of inducing rattle of lightweight or loosely fitted
objects than noise levels below 100 dBA Lmax. Rattling of objects is more likely to occur during events
with higher sound levels, which are quantified in Table 3.1-20. Rattling of objects often makes people
worry about breakage and increases the likelihood of annoyance.
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Table 3.1-20 Number of Events Exceeding Decibel Thresholds Under Alternative 2

NA 80 Lmax (dBA) NA 90 Lpax (dBA) NA 100 Loy (dBA)
ID Location Description No Action | Alternative No Action | Alternative No Action | Alternative
. Change . Change . Change
Alternative 2 Alternative 2 Alternative 2
1 Asbury Solomons 155 287 132 33 30 -3 - - -
2 Our Lady Star of the Sea School 1,689 2,379 690 268 369 101 17 22 5
3 Drum Point Club 6,453 8,614 2,161 1,270 1,757 487 276 368 92
4 Captain Walter Francis Duke 923 1,262 339 i i i i i i
Elementary School
5 Green Holly Elementary School 310 278 -32 - - - - - -
6 Chancellors Run Activity Center 24 48 24 - - - - - -
7 Lexington Park Elementary School 2,814 3,981 1,167 652 894 242 20 44 24
8 Cedar Cove Apartments 8,088 10,458 2,370 3,612 5,074 1,462 544 1,023 479
9 Spring Ridge Middle School 120 114 -6 - - - - - -
10 Elms Beach Park 1,064 1,605 541 162 292 130 - - -
11 Historic St. Mary’s City 26 49 23 - - - - - -
Harry Lundeberg School of
12 ; - - 0 - - - - - -
Seamanship
13 St. Ignatius Roman Catholic 144 268 124 i i i i i i
Church
14 Point Lookout State Park - - 0 - - - - - -
Northumberland Elementary
15 - - 0 - - - - - -
School

Key: dBA = A-weighted decibels; ID = identification; Lmax = maximum A-weighted sound level; NA = number of events above.

Note:

1. Dashindicates that exceedance of the L. threshold is rare at this location but does not mean the threshold would never be exceeded. The number of events exceeding
various decibel levels is provided as a description of noise conditions and not as a predictor of any particular types of impacts. Figure 3.1-1 lists sound levels (in decibels)
generated by several common non-aircraft sound sources, which can be used as points of reference.
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Launches of aerial targets from the ATA would increase in frequency from three or less per year to six or
less per year under Alternative 2. Each launch would continue to generate maximum noise levels at the
closest residence that comparable to Lmax Of a direct jet aircraft overflight (see Table 3.1-2). Because
aerial target launches would occur much less frequently than aircraft operations, they would not add
measurably to DNL generated by aircraft operations.

Firing of small- and medium-caliber guns at the ATA would continue to generate noise levels at the
closest residence to the source that are associated with a moderate risk of complaints (i.e., between
115 and 130 dBP). The number of small-caliber rounds fired annually at the ATA would increase from
19,977 to 23,074, and the number of medium-caliber rounds fired annually would increase from 2,430
to 2,807 under Alternative 2. Time-averaged noise levels off the installation would remain below
thresholds at which not all land uses are considered compatible (i.e., 62 dB CDNL).

Rocket test launches would continue to generate noise levels similar to aerial target launch noise, which
would not add measurably to overall DNL in the context of frequent aircraft operations noise. The
number of rockets launched would increase from 18 to 21 per year. Rockets would continue to generate
maximum noise levels at the closest residence that are similar to aerial target launch noise levels and
comparable to Lmax Of a jet aircraft overflight (see Table 3.1-2). These events would not add to DNL in the
context of frequent aircraft operations noise. Other MEM employment in the installation vicinity (e.g.,
Cartridge Actuated Devices) does not generate noise that is intrusive in the context of an active airfield
acoustic environment. As stated in Section 3.0.2.3.1.4 (Non-explosive Munitions and Other Military
Expended Materials), the firing of directed energy weapons is typically silent.

Speech Interference. Under Alternative 2, the number of indoor noise events per average daytime hour
(7:00 a.m. to 10:00 p.m.) with the potential to interfere with speech at representative locations would
increase by one at Cedar Cove Apartments and Elms Beach Park with windows open (Table 3.1-21). The
number of outdoor potential speech interference events per average daytime hour would increase by
one at Asbury Solomons, Our Lady Star of the Sea School, Captain Walter Francis Duke Elementary
School, Green Holly Elementary School, Lexington Park Elementary School, and Elms Beach Park (Table
3.1-21). Non-aircraft noise sources that are loud enough to potentially interfere with speech off the
installation (e.g., aerial target launches from ATA) would continue to be infrequent (see Annoyance
subsection above) and, therefore, have minimal effect on the overall likelihood of speech interference in
the context of frequent aircraft overflights.

Table 3.1-21 Speech Interference Events Per Average Daytime Hour Under Alternative 2

. Increase Relative to No Action
Alternative 2 ,
. L. Alternative
ID Location Description = = = =
Windows | Windows Outdoor Windows | Windows Outdoor
Open*? Closed* 2 Open? Closed?
1 Asbury Solomons 1 - 3 - - +1
Our Lady Star of the
2 Sea School 2 1 > ) ) +1
3 Drum Point Club 3 2 6 - - -
Captain Walter Francis
4 Duke Elementary - - 1 - - +1
School
5 Green Holly Elementary 1 i 4 i i +1
School
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Table 3.1-21 Speech Interference Events Per Average Daytime Hour Under Alternative 2,

Continued
5 Increase Relative to No Action
Alternative 2 .,
ID | Location Description Alternative
P Windows | Windows Outdoor Windows | Windows Outdoor
Open*? Closed™ 2 Open? Closed?
Chancellors Run
6 Activity Center ! i 3 i i i
Lexington Park
/ Elementary School 2 1 > i i +1
8 Cedar Cove Apartments 4 2 6 +1 - -
9 Spring Ridge Middle 1 i 3 i i i
School
10 | Elms Beach Park 2 - 4 +1 - +1
11 | Historic St. Mary’s City - - 2 - - -
Harry Lundeberg
12 School of Seamanship ! i 1 i i i
St. Ignatius Roman
13 Catholic Church 1 ) 2 ) ) )
14 Point Lookout State i i 0 i i i
Park
15 Northumberland i i 0 i i i
Elementary School

Key: dB = decibels; dBA = A-weighted decibels; ID = identification; Lmax = maximum A-weighted sound level.

Notes:

1. Number of events per hour exceeding 50 dBA Lna.x; standard structural noise attenuation levels are assumed: 25 dB
with windows closed, 15 dB with windows open

2. Dash (-) indicates that the number of Patuxent River Complex aircraft noise events per hour exceeding 50 dBA Lnax (or
increase in the number of events) rounds to zero.

Interference with Classroom Learning. Exterior Leqshr at representative schools would remain below
60 dBA Leg(shr at all schools studied except Our Lady Star of the Sea School and Lexington Park
Elementary School (Table 3.1-22). The number of potential speech interference events per hour would
change by less than one under Alternative 2 at all of the locations studied. Non-aircraft noise sources
(e.g., aerial target launches from ATA) do not typically generate noise levels with potential to interfere
with classroom learning.

Sleep Disturbance. Although the flying operations tempo at NAS Patuxent River would increase under
Alternative 2, the percent of flying events conducted during late-night hours (10:00 p.m. and 7:00 a.m.)
would remain at 1 percent. At OLF Webster, the percentage would increase from 0.1 to 0.2. The
probability of sleep being disturbed at least once per night with windows open would increase by

1 percent at Drum Point Club, Chancellors Run Activity Center, and Spring Ridge Middle School. The
probability would increase by 1 percent if windows are closed at Lexington Park Elementary School and
Cedar Cove Apartments. At all other locations, the probability would increase by less than 1 percent with
windows open or closed (Table 3.1-23). Late-night flying operations are relatively rare at NAS Patuxent
River and OLF Webster, and the probability of being awakened at least once per night is 2 percent or less
at all of the locations studied. NAS Patuxent River would continue to publish notifications of upcoming
late-night flying missions. Non-aircraft noise sources that are loud enough to potentially disturb sleep
(e.g., aerial target launches from ATA) are infrequent and, therefore, have minimal effect on the overall
likelihood of sleep disturbance in the context of frequent aircraft overflights.
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Table 3.1-22 Potential Classroom Interference Under Alternative 2
Increase Relative to No Action

Alternative 2

Alternative
ID | Description Outdoor Events Events Outdoor Events Events
Leashn) pe.r Hour, pe.r Hour, Leatshn) pe_r Hour, pe.r Hour,
(dBA)! Windows | Windows (dBA)! Windows | Windows
Open®*?3 |Closed*? Open*3 |Closed*?
2 | Our Lady Star of the Sea School 61 2 1 +2 - -
4 Captain Walter Francis Duke 16 i i 1 i i
Elementary School
5 | Green Holly Elementary School 50 1 - +1 - -
6 | Chancellors Run Activity Center 47 1 - +1 - -
7 Lexington Park Elementary School 62 2 1 +2 - -
9 | Spring Ridge Middle School 48 1 - +1 - -
12 Harry Lun@eberg School of <45 1 i 1 i i
Seamanship
15 | Northumberland Elementary School <45 - - +1 - -

Key: < = less than; dB = decibels; dBA = A-weighted decibels; Leqshr) = eight-hour equivalent sound; Lmax = maximum A-
weighted sound level.

Notes:

1. Leq(shr) calculated for 8-hour typical school day from 8:00 a.m. to 4:00 p.m.

2. Number of events per hour exceeding 50 dBA Lmay; standard structural noise attenuation levels are assumed: 25 dB with
windows closed, 15 dB with windows open.

3. Dash (-) indicates that the number of Patuxent River Complex aircraft noise events per hour exceeding 50 dBA Lax (Or
increase in the number of events) rounds to zero.

Table 3.1-23 Probability of Awakening Under Alternative 2

Alternative 2 Increa.se Relative i_’o

ID | Location Description No Action Alternative
Windows | Windows Windows | Windows
Open*?%3 | Closed*%*3 | Open Closed

1 Asbury Solomons - - - -

2 Our Lady Star of the Sea School 1% - - -

3 Drum Point Club 2% 1% +1% -

4 Captain Walter Francis Duke Elementary School - - - -

5 Green Holly Elementary School 1% - - -

6 Chancellors Run Activity Center 1% - +1% -

7 Lexington Park Elementary School 1% 1% - +1%

8 Cedar Cove Apartments 1% 1% - +1%

9 Spring Ridge Middle School 1% - +1% -

10 | Elms Beach Park 1% - - -

11 | Historic St. Mary’s City - - - -

12 | Harry Lundeberg School of Seamanship - - - -

13 | St. Ignatius Roman Catholic Church - - - -

14 | Point Lookout State Park - - - -

15 | Northumberland Elementary School - - - -

Key: dB = decibels; ID = identification.

Notes:

1. Probability of being awakened at least once per night

2. Standard structural noise attenuation levels are assumed: 25 dB with windows closed, 15 dB with windows open.

3. Dashes (-) indicate that probability of awakening rounds to zero.
1
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Potential for Hearing Loss. Impacts would be the same as those discussed under Alternative 1.

Nonauditory Health Impacts. Impacts would be the same as those discussed under Alternative 1.
Range Noise Environment

Noise impacts generated by changes to subsonic/supersonic aircraft flying operations and munitions firing
under Alternative 2 are described below. Changes in the operational tempo under Alternative 2 that drive
the changes in noise levels are described in Section 2.1 (Proposed Action) and Appendix C (Noise Study).

Subsonic Aircraft Noise. The types of aircraft operating in the PRC Study Area under Alternative 2 would be
the same as under Alternative 1, and noise levels experienced during individual overflights would be the
same as listed in Table 3.1-8 and Table 3.1-16. The frequency of operations would increase under Alternative
2 relative to the No Action Alternative and Alternative 1. As a result, time-averaged noise levels (dBA Lanmr)
would increase by 2.3 dBA beneath the West Helicopter Operating Area (Helo OPAREA), by 1.5 dBA beneath
restricted areas R-4005 and R-4006, and by 1 dBA beneath the South Helo OPAREA (Table 3.1-24 and Figure
3.1-8). Noise levels beneath PRC airspace under Alternative 2 would remain well below land use
compatibility thresholds and would be comparable to ambient noise levels in some areas. Average ambient
noise levels in the quietest portions of the PRC Study Area (e.g., areas far from human activities) are
approximately 35 dBA, while average ambient noise levels in typical rural areas are approximately 45 dB, and
average ambient levels in urbanized areas are often 55 dBA or higher (National Park Service, 2016a). In
locations where aircraft noise is below 35 dBA Lgnmr, aircraft noise does not add substantively to overall noise
levels (listed as “<35 dB” in Table 3.1-24). Loud aircraft overflights would become slightly more frequent
under Alternative 2, which could result in increased annoyance in areas beneath the airspace areas.

Table 3.1-24 Noise Levels Beneath PRC Airspace Areas Under Alternative 2

Noise Level (dBA Lgnmr)
Airspace Description No Actiion Alternative Alternative 2 | Change
(Baseline)

East Helicopter Operating Area (area outside of R-4006) <35 <35 0
South Helicopter Operating Area (area outside of R-4006) <35 36 1.0
West Helicopter Operating Area 44.3 46.6 2.3
R-4005 52.9 54.4 1.5
R-4006 (not including R-4005) 42.7 44.2 1.5
R-4008 (areas outside of R-4006) <35 <35 0
R-6609 (area outside of R-4006) <35 <35 0

Key: < = less than; dBA = A-weighted decibels; Lgnmr = Onset-rate adjusted, monthly day-night average sound level; PRC =
Patuxent River Complex; R- = restricted area.

Supersonic Aircraft Noise (Sonic Boom). Supersonic events would decrease from 247 to 198 per year under
Alternative 2, but would be higher than under Alternative 1 (180 per year). The slight decrease in the
number of supersonic events within the PRC relative to the No Action Alternative reflects a trend toward
supersonic operations being conducted in offshore Warning Areas. The Warning Areas are larger than PRC
airspace and can better accommodate certain fifth-generation fighter aircraft (e.g., F-35) testing
requirements. Individual supersonic sortie flight profiles would remain the same. Supersonic flight paths
would continue to be conducted almost entirely higher than 30,000 feet MSL, and many sonic booms do
not reach the ground (see Appendix B, Noise Primer). The intensity of individual booms that do reach the
ground would be the same under Alternative 2 as under Alternative 1 and the No Action Alternative. Sonic
booms generated by flying activities conducted in accordance with flying regulations and under normal
circumstances would continue to not cause damage to property. Non-explosive munition and other MEM
noise are both described using the metric CDNL, and combined sonic boom and munitions noise levels
under Alternative 2 are shown in Figure 3.1-12.
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Figure 3.1-12 Alternative 2 Sonic Boom and Munitions Noise Level (CDNL)
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Noise levels exceeding land use compatibility thresholds occur only in open water areas far from shore.
When they do occur, sonic booms have the potential to startle people and are a common cause of
complaints. Decreases in the number of sonic booms would be expected to decrease the prevalence of
annoyance, but sonic booms would remain relatively rare, as reflected by low time-averaged noise levels
(CDNL).

Munitions Noise. Increased non-explosive munitions firing from aircraft under Alternative 2 would
result in increases in time-averaged noise levels (CDNL), but firing would be conducted far from shore,
and land areas would continue to be affected by noise levels well below 62 dB CDNL (Figure 3.1-9). No
new noise-generating munitions types or attack profiles would be conducted under Alternative 2. As
stated in Section 3.0.2.3.1.4 (Non-explosive Munitions and Other Military Expended Materials), the firing
of directed energy weapons is typically silent. Because firing would be conducted at the same locations
and with the same munitions, peak sound levels would be the same as shown in Figure 3.1-5.

As stated in Army Regulation 200-1, Environmental Protection and Enhancement, noise exceeding

115 dBP would continue to not affect any land areas. Peak noise levels below 115 dBP have the
potential to be disruptive but are typically associated with a low risk of complaints. Peak noise levels
experienced by civilian boaters would continue to potentially exceed 115 dBP (associated with a
moderate risk of complaints) or even potentially 130 dBP (associated with a high risk of complaints). The
area near firing events is required to be confirmed clear of nonparticipants prior to firing. In compliance
with safety precautions, aircraft would not fire non-explosive munitions from directly above boaters, but
even if that were to occur, noise levels would not exceed 140 dBP, the regulatory threshold to protect
against noise-induced permanent threshold shift (i.e., hearing loss) (Table 3.0-12, Airborne Noise from
Representative Live-Fire and Launched Munitions). Therefore, potential impacts would continue to be
limited to temporary disturbances for the typically small number of people that happen to be on the
open water and relatively close to the firing event at the time the firing event occurs. The increased
numbers of munitions fired, which is described in Table 2.3-2 (Annual PRC Operational Tempo per
Alternative: Number of Munitions, Other MEM, and Directed Energy Weapon Systems), may increase
annoyance but would not be expected to result in other impacts.

3.1.7.4 Alternatives Impact Summary

Summary of Impacts, Ambient Airborne Noise
Acoustic:

Noise levels associated with each alternative reflect existing noise mitigation measures identified in the
1998 PRC EIS and operating procedures designed with noise impact minimization in mind (Table 2.5-1,
Standard Operating Procedures, and Table 3.10-1, Impact Avoidance and Minimization Measures).

No Action Alternative

e There would be no change from baseline conditions.
e The intensity and frequency of loud noise events would remain the same.

e Time-averaged noise level exceeding 65 dBA DNL would continue to affect 594 acres of land,
encompassing an estimated 1,290 residents. DNL at the representative locations studied (i.e.,
selected sensitive locations) would continue to be as high as 66 dBA.
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e The average number of speech interference events would remain at six per daytime hour or less
outdoors, at three per hour or less indoors with windows open, and at two per hour or less with
windows closed at the representative locations studied. Legshr) would remain at 60 dBA at
Lexington Park Elementary School and below 60 dBA at other schools studied. Classroom speech
interference events per average hour would remain at two or fewer.

e The probability of sleep disturbance would remain at 1 percent or less at the locations studied.
Hearing loss risk would remain low off the installation. Airspace overflight noise levels would
continue to be as high as 110 dBA Lma.x. Time-averaged noise levels would continue to be below
55 dBA Lanmr-

e Munitions and sonic boom time-averaged noise levels would continue to be below 50 dB CDNL on
all land areas. Sonic boom intensity would remain the same, and munitions noise would remain
below 115 dBP on land.

Alternative 1
e Intensity of loudest aircraft noise levels experienced would remain the same.

e Increased frequency of noise events would increase acreage of off-installation land near NAS
Patuxent River exposed to 65 dBA DNL or greater, from 594 to 1,158. The number of residents
exposed to levels greater than 65 dBA DNL would increase from 1,290 to 2,640. Noise levels on
land near OLF Webster would remain uniformly less than 65 dBA DNL.

e DNL at representative locations would increase by up to 2 dBA.

e Average number of speech interference events per daytime hour would change by less than one
indoors, and the average number of outdoor events would increase by one at 4 of the
15 locations studied.

® Leqsnr) at two schools would increase by 2 dB to 61 and 62 dBA, respectively, while the Leqshr) at
other schools studied would remain below 60 dBA. Classroom speech interference events per
average hour would increase by less than one.

e Probability of sleep disturbance would increase by 1 percent at Cedar Cove Apartments and by
less than 1 percent at other locations.

e Hearing loss risk would remain low off the installation; causal and consistent relationship between
noise levels and risk of nonauditory health impacts is not supported by current knowledge.

e Airspace overflight noise levels would remain the same; the time-averaged noise level would
increase by approximately 2 dB, remaining below 55 dBA Lgnmr.

e Munitions and sonic boom noise levels would remain below 50 dB CDNL on all land areas; sonic
boom intensity would remain the same, and munitions noise would remain below 115 dBP on
land.

Alternative 2 (Preferred Alternative)

e The loudest aircraft noise levels would not change, but the frequency of noise events would
increase.
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Acreage of off-installation land near NAS Patuxent River exposed to 65 dBA DNL or greater would
increase from 594 to 1,370 acres, and the number of residents exposed to levels above 65 dBA
DNL would increase from 1,290 to 3,072.

Average number of indoor speech interference events per daytime hour would increase by one at
Cedar Cove Apartments and EIms Beach Park but change by less than one at other locations. The
average number of outdoor events per hour would increase by one at 6 of the 15 representative
locations studied.

Leq(shr) at two schools would increase by 2 dB to 61 and 62 dBA, respectively, while Leqshr) at other
schools studied would remain below 60 dBA. Classroom speech interference events per average
hour would increase by less than one.

Probability of sleep disturbance would increase by 1 percent at three locations if windows are
open, at two locations if windows are closed, and by less than 1 percent at other locations

Airspace overflight noise levels would remain the same; the time-averaged noise level would
increase by less than 3 dB, remaining below 55 dBA Lgnmr.

All other impacts would be the same as under Alternative 1.
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3.2 Air Quality

This discussion of air quality includes criteria pollutants, standards, sources, permitting, and greenhouse
gases (GHGs). Air quality in a given location is defined by the concentration of various pollutants in the
atmosphere. A region’s air quality is influenced by many factors, including the types and amount of
pollutants emitted into the atmosphere, the size and topography of the air basin, and the prevailing
meteorological conditions.

Most air pollutants originate from human-made sources, including mobile sources (e.g., cars, trucks,
buses) and stationary sources (e.g., factories, refineries, power plants), as well as indoor sources (e.g.,
some building materials and cleaning solvents). Air pollutants are also released from natural sources
such as forest fires.

3.2.1 Air Quality, Regulatory Setting

3.2.1.1 Criteria Pollutants and National Ambient Air Quality Standards

The principal pollutants defining the air quality, called “criteria pollutants,” include carbon monoxide,
sulfur dioxide (S0,), nitrogen dioxide (NO,), ozone, suspended particulate matter less than or equal to
10 microns in diameter, fine particulate matter less than or equal to 2.5 microns in diameter, and lead.
Carbon monoxide, SO, lead, and some particulates are emitted directly into the atmosphere from
emissions sources. Ozone, NO,, and some particulates are formed through atmospheric chemical
reactions that are influenced by weather, ultraviolet light, and other atmospheric processes.

Under the Clean Air Act, the U.S. Environmental Protection Agency (USEPA) has established National
Ambient Air Quality Standards (NAAQS) (Title 40 Code of Federal Regulations [CFR] part 50) for these
pollutants. NAAQS are classified as primary or secondary. Primary standards protect against adverse
health effects; secondary standards protect against welfare effects, such as damage to farm crops and
vegetation and damage to buildings. Some pollutants have long-term and short-term standards. Short-
term standards are designed to protect against acute, or short-term, health effects, while long-term
standards were established to protect against chronic health effects.

Areas that are and have historically been in compliance with the NAAQS are designated as attainment
areas. Areas that violate a federal air quality standard are designated as nonattainment areas. Areas
that have transitioned from nonattainment to attainment are designated as maintenance areas and are
required to adhere to maintenance plans to ensure continued attainment.

The Clean Air Act requires states to develop a general plan to attain and maintain the NAAQS in all areas
of the country and a specific plan to attain the standards for each area designated nonattainment for a
NAAQS. These plans, known as State Implementation Plans, are developed by state and local air quality
management agencies and submitted to USEPA for approval.

3.2.1.2 Mobile Sources

Hazardous air pollutants (HAPs) emitted from mobile sources are called Mobile Source Air Toxics
(MSATSs). MSATs are compounds emitted from highway vehicles and nonroad equipment that are known
or suspected to cause cancer or other serious health and environmental effects. In 2001, USEPA issued
its first MSAT Rule, which identified 201 compounds as being HAPs that require regulation. A subset of
six of the MSAT compounds was identified as having the greatest influence on health and included
benzene, butadiene, formaldehyde, acrolein, acetaldehyde, and diesel particulate matter. More
recently, USEPA issued a second MSAT Rule in February 2007, which generally supported the findings in
the first rule and provided additional recommendations of compounds having the greatest impact on
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health. The rule also identified several engine emission certification standards that must be
implemented (40 CFR parts 59, 80, 85, and 86; Federal Register Volume 72, No. 37, pp. 8427-8570,
2007). Unlike the criteria pollutants, there are no NAAQS for benzene and other HAPs. The primary
control methodologies for these pollutants for mobile sources involves reducing their content in fuel
and altering the engine operating characteristics to reduce the volume of pollutant generated during
combustion.

The USEPA developed rules that limit emissions of hazardous air pollutants from specific industrial
sources. HAPs are analyzed qualitatively in relation to the prevalence of the sources emitting these
pollutants during testing and training activities. These HAPs emissions are typically one or more orders
of magnitude smaller than concurrent emissions of criteria air pollutants. Mobile sources operating as a
result of the Proposed Action would be functioning intermittently over a large area and would produce
negligible ambient HAPs primarily not located near any publicly accessible areas. For these reasons,
HAPs are not further evaluated in the analysis.

3.2.1.3 General Conformity

The USEPA General Conformity Rule applies to those air emissions that result from federal actions that
occur within areas designated as nonattainment or maintenance. The General Conformity Rule covers
only those specific pollutant(s) or their precursors for which area(s) are designated as in nonattainment
or maintenance status. The emissions thresholds that trigger requirements for a conformity analysis are
called de minimis levels. De minimis levels (in tons per year) vary by pollutant and also depend on the
severity of the nonattainment status for the air quality management area in question. De minimis
threshold emissions are presented in Table 3.2-1.

Table 3.2-1  General Conformity De Minimis Levels

Pollutant Area Type tpy
Serious nonattainment 50

Ozone (VOCs or NO) Severe nonattain'ment 25
Extreme nonattainment 10
Other areas outside an ozone transport region 100
Marginal and moderate nonattainment inside an ozone 100

Ozone (NOy) transport region
Maintenance 100
Marginal and moderate nonattainment inside an ozone 50
transport region

Ozone (VOCs) Maintenance within an ozone transport region 50
Maintenance outside an ozone transport region 100

Carbon monoxide, SO, and NO; All nonattainment and maintenance 100

Y Serious nonattainment : 70
Moderate nonattainment and maintenance 100

PM3.s; Direct emissions, SO,, NOy (unless

determined not to be a sngnn.°|ca'nt All nonattainment and maintenance 100

precursor), VOCs, or ammonia (if

determined to be significant precursors)

Lead All nonattainment and maintenance 25

Key: NO, = nitrogen dioxide; NOy = nitrogen oxides; PMjo = particulate matter less than or equal to 10 microns in diameter;
PM, s = particulate matter less than or equal to 2.5 microns in diameter; SO, = sulfur dioxide; tpy = tons per year; VOC =
volatile organic compound.
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A conformity applicability analysis is the first step of a conformity evaluation and assesses if a federal
action must be supported by a conformity determination. This is typically done by quantifying applicable
emissions that are projected to result due to implementation of the federal action. If the results of the
applicability analysis indicate that the total emissions would not exceed the de minimis emissions
thresholds, then the conformity evaluation process is completed.

The Navy is evaluating a more realistic case by performing general conformity and National
Environmental Policy Act (NEPA) air quality analysis on the basis of actual historical flight path data
allocation of where aircraft emissions are being emitted, even though USEPA assigns all those emissions
to St. Mary’s County in the National Emissions Inventory (NEI).

3.2.1.4 Greenhouse Gases

GHGs are gas emissions that trap heat in the atmosphere. These emissions occur from natural processes
and human activities. Scientific evidence indicates a trend of increasing global temperature over the
past century due to an increase in GHG emissions from human activities. The climate change is predicted
to produce negative economic and social consequences across the globe.

The Council on Environmental Quality has published draft guidance on how NEPA analysis and
documentation should address GHG emissions. This Draft National Environmental Policy Act Guidance
on Consideration of Greenhouse Gas Emissions, if finalized, would replace the guidance the Council on
Environmental Quality issued on August 1, 2016, titled Final Guidance for Federal Departments and
Agencies on Consideration of Greenhouse Gas Emissions and the Effects of Climate Change in National
Environmental Policy Act Reviews, which was withdrawn effective April 5, 2017, for further
consideration pursuant to Executive Order 13783 of March 28, 2017, Promoting Energy Independence
and Economic Growth. The draft guidance suggests that agencies use the “rule of reason’” that bounds
all NEPA analysis, and impacts of a proposed action should be discussed in proportion to their
significance. Agencies preparing NEPA analyses need not give greater consideration to potential effects
from GHG emissions than to other potential effects on the human environment. A projection of a
proposed action’s direct and reasonably foreseeable indirect GHG emissions may be used as a proxy for
assessing potential climate effects. Agencies should attempt to quantify a proposed action’s projected
direct and reasonably foreseeable indirect GHG emissions when the amount of those emissions is
substantial enough to warrant quantification, and when it is practicable to quantify them using available
data and GHG quantification tools. Therefore, GHGs were quantified for all alternatives and are
presented for consideration as compared to baseline NEI GHGs for the affected air basins.

Revised draft guidance, dated December 18, 2014, recommends that agencies consider a proposed
action’s GHG emissions as a proxy for assessing potential climate effects. The guidance also suggests
that agencies should attempt to quantify a proposed action’s projected GHG emissions when the
amount of those emissions is substantial enough to warrant quantification and when it is practicable to
guantify those emissions using available data and GHG quantification tools. The guidance also
emphasizes that agency analyses should be commensurate with projected GHG emissions and climate
impacts and should employ appropriate quantitative or qualitative analytical methods to ensure useful
information is available to inform the public and the decision-making process in distinguishing between
alternatives and mitigations.
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USEPA issued the Final Mandatory Reporting of Greenhouse Gases Rule on September 22, 2009. GHGs
covered under the Final Mandatory Reporting of Greenhouse Gases Rule are carbon dioxide (CO3),
methane, nitrogen oxides, hydrofluorocarbons, perfluorocarbons, sulfur hexafluoride, and other
fluorinated gases including nitrogen trifluoride and hydrofluorinated ethers. Each GHG is assigned a
global warming potential. The global warming potential is the ability of a gas or aerosol to trap heat in
the atmosphere. The global warming potential rating system is standardized to CO,, which has a value of
one. The equivalent CO; rate is calculated by multiplying the emissions of each GHG by its global
warming potential and adding the results together to produce a single, combined emissions rate
representing all GHGs. Under the rule, suppliers of fossil fuels or industrial GHGs, manufacturers of
mobile sources and engines, and facilities that emit 25,000 metric tons or more per year of GHG
emissions as carbon dioxide equivalent are required to submit annual reports to USEPA.

In an effort to reduce energy consumption, reduce GHGs, reduce dependence on petroleum, and
increase the use of renewable energy resources, the Navy has implemented a number of renewable
energy projects. The Navy has established Fiscal Year 2020 GHG emissions reduction targets of

34 percent from a Fiscal Year 2008 baseline for direct GHG emissions and 13.5 percent for indirect
emissions. Examples of Navy-wide GHG reduction projects include energy-efficient construction,
thermal and photovoltaic solar systems, geothermal power plants, and the generation of electricity with
wind energy. The Navy continues to promote and install new renewable energy projects.

In January 2018, the Department of Defense (DoD) published the results of a global screening level
assessment of installation vulnerabilities to climate-related security risks with the goal of identifying
serious vulnerabilities and developing necessary adaptation strategies. The survey evaluated risk from
flooding, extreme temperatures, wind, drought, and wildfire.

In June 2014, DoD released the 2014 Climate Change Adaptation Roadmap to document DoD’s efforts to
plan for the changes that are occurring or expected to occur as a result of climate change. The Roadmap
provides an overview and specific details on how DoD’s adaptation will occur and describes ongoing
efforts (U.S. Department of Defense, 2014).

In Maryland, the Greenhouse Gas Emissions Reduction Act requires the state to achieve a minimum

40 percent reduction in statewide GHGs from 2006 levels by 2030. In fall 2019, Maryland Department of
the Environment released a comprehensive, economy-wide draft plan to dramatically reduce emissions
of GHGs that contribute to climate change. The plan calls for a 44 percent reduction in GHG emissions by
2030, surpassing the 40 percent reduction goal required by state law. In addition to reducing emissions
that contribute to climate change, following the plan also will produce better air quality by reducing
emissions that contribute to ground-level ozone and fine particle pollution (Maryland Department of the
Environment, 2021).

The Navy is committed to improving energy security and environmental stewardship by reducing
reliance on fossil fuels. The Navy is actively developing and participating in energy, environmental, and
climate change initiatives that will increase use of alternative energy and reduce emissions of GHGs. The
Navy has adopted energy, environmental, and climate change goals that have attempted to reduce non-
tactical petroleum use; ensure environmentally sound acquisition practices; and ensure environmentally
compliant operations for ships, submarines, aircraft, and facilities operated by the Navy. Examples of
Navy-wide GHG reduction projects include energy-efficient construction, thermal and photovoltaic solar
systems, geothermal power plants, and the generation of electricity with wind energy. The Navy
continues to promote and install new renewable energy projects. Equipment used by military units in
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the PRC Study Area, including aircraft, vessels, and other equipment, are properly maintained and fueled
in accordance with applicable Navy requirements. Operating equipment meets federal and state
emission standards, where applicable.

3.2.2 Air Quality, Affected Environment

Naval Air Station (NAS) Patuxent River is located in St. Mary’s County, Maryland, which is within the
Southern Maryland Intrastate Air Quality Control Region. St. Mary’s County has been designated by
USEPA as unclassified/attainment for all criteria pollutants (U.S. Environmental Protection Agency,
2019a). According to Title 40 CFR part 81, no Class | air quality protection areas are located within
62 miles of NAS Patuxent River.

NAS Patuxent River maintains a Title V operating permit (Permit # 24-037-0017). Air emissions from the
permitted stationary sources on the installation are primarily generated by stationary fuel-burning
equipment (e.g., boilers, heaters, emergency generator engines, aircraft engine test cells), painting and
other corrosion control operations, abrasive blasting, degreasers, and gasoline storage tanks and filling
stations. NAS Patuxent River is not listed in any of Maryland’s State Implementation Plans as having a
specific conformity budget.

Actual emissions for NAS Patuxent River from the NEI are listed below in Table 3.2-2. Also listed in Table
3.2-2 are the most recent emissions inventories for St. Mary’s County and the Southern Maryland Intrastate
Air Quality Control Region, which includes Calvert, Charles, and St. Mary’s Counties in Maryland (U.S.
Environmental Protection Agency, 2021). Included in the Proposed Action region of influence (ROI) (i.e.,
counties beneath the Patuxent River Complex [PRC] airspace) are additional air basins including several
counties in Maryland, Virginia, and Delaware. These are further detailed in the following sections.

Table 3.2-2  NAS Patuxent River and Local and Regional Air Emissions Inventory
(National Emissions Inventory 2017)

location Pollutant (tpy) COze
co | nNo, | PMy | PM,s| SO, | vocs | Pb COze! (MT/yr)
NAS Patuxent River! 17.9422.88| 053] 1.49| 1.11| 15.26 - 14,895 13,513

NAS Patuxent River mobile
aircraft? emissions?

NAS Patuxent River Total 928 | 704 46 44 65 347 250 14,895 13,513

Sources: (U.S. Environmental Protection Agency, 2021; U.S. Department of the Navy, 2018b)

Key: CO = carbon monoxide; CO,e = carbon dioxide equivalent; MT/yr = metric tons per year; NAS = Naval Air Station;
NEI = National Emissions Inventory; NOy = nitrogen oxides; Pb = lead; PMo = particulate matter less than or equal
to 10 microns in diameter; PM; s = particulate matter less than or equal to 2.5 microns in diameter; SO, = sulfur
dioxide; tpy = tons per year; VOC = volatile organic compound.

Notes:

1. NAS Patuxent River represents five-year averages of only the stationary sources at the military base and does not
include the mobile source airport operations portion that is in the NEI. Lead emissions were not reported in the ECR
annual reports.

2. NEI data does not include vessel or other mobile source emissions.

3. GHG emissions for NAS Patuxent River mobile aircraft were not reported in the 2017 NEI.

910| 681 45 43 64 332 250 - -

3.2.2.1 Proposed Action ROl — Maryland Air Basin

In addition to St. Mary’s County, where NAS Patuxent River is located, aircraft activities below the 3,000-
foot above ground level (AGL) mixing layer (the layer above which pollutants would be dispersed and
would not mix with or impact ground-level air quality) and other activities occur in Calvert, Dorchester,
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Somerset, and Wicomico Counties in Maryland. There are no flight activities that occur below the
3,000-foot AGL mixing layer in Caroline or Talbot Counties. However, because high-altitude flight
activities occur over these counties, they are included in the GHG impacts analysis. Table 3.2-3 provides
the latest NEI baseline data for each county within the Maryland portion of the project ROI (U.S.
Environmental Protection Agency, 2021). All counties within the Maryland portion of the ROl are in
attainment for all criteria pollutants except for Calvert County. Calvert County is classified as being in
marginal nonattainment for the eight-hour ozone standard (2008 and 2015 standards (U.S.
Environmental Protection Agency, 2019a). Therefore, a general conformity applicability analysis is
required for the Proposed Action in Calvert County.

Table 3.2-3  Proposed Action ROl — Maryland Air Basin Air Emissions Inventory
(National Emissions Inventory 2017)

County Pollutant (tpy) COse
co NO, | PMy, PM,s S0, vocs | Pb COze (MT/yr)

Calvert 9,234| 1,253 991|  489.75 2532| 7,318| 16.52| 732,671| 664,668
Caroline NA NA NA NA NA NA NA| 303,142 275,006
Dorchester| 14,203 | 2,032| 2,310 904 85.32| 11,539| 94.57| 384,384| 348,707
Somerset | 6,716| 1,039| 1,107 272 16.05| 6,842| 21.60| 221,007 200,494
St.Mary’s | 16,212 3,165| 1,977 930 133| 9,726 265| 596,092| 540,765
Talbot NA NA NA NA NA NA NA| 424,310 384,928
Wicomico | 13,001| 1,795| 2,038 760 4207| 7,521 159| 707,084 641,456

Source: (U.S. Environmental Protection Agency, 2021)

Key: CO = carbon monoxide; CO,e = carbon dioxide equivalent; MT/yr = metric tons per year; NA = not applicable; NOy =
nitrogen oxides; Pb = lead; PMyo = particulate matter less than or equal to 10 microns in diameter; PM, s = particulate
matter less than or equal to 2.5 microns in diameter; ROI = region of influence; SO, = sulfur dioxide; tpy = tons per year;
VOC = volatile organic compound.

3.2.2.2 Proposed Action ROI — Virginia Air Basin

As discussed above, portions of Virginia would be included in the ROI for the Proposed Action due to
airspace (i.e., aircraft activities below the 3,000-foot AGL mixing layer) and other activities. These
counties in Virginia include Lancaster, Northumberland, and Westmoreland. Table 3.2-4 presents the
most recent USEPA NEI baseline data for each county in the Virginia portion of the ROI (U.S.
Environmental Protection Agency, 2021). All counties in the Virginia portion of the ROI are classified as
being in attainment for all criteria pollutants (U.S. Environmental Protection Agency, 2019b). No flight
operations occur below the 3,000-foot AGL mixing layer in Accomack, Charles City, Gloucester, James
City, King and Queen, Mathews, Middlesex, New Kent, Richmond, Williamsburg, or York Counties.
However, because high-altitude flight operations occur over these counties, they are included in the
GHG impacts analysis. Charles City, Gloucester, James City, and York Counties are classified as being
maintenance areas for ozone. Therefore, a general conformity applicability analysis is applicable to the
Proposed Action in these counties. However, because no low-level flight operations (below the 3,000-
foot AGL mixing layer) occur in that portion of the PRC Study Area, no criteria pollutants are emitted in
those respective counties’ maintenance areas, and no further conformity determinations are required.
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Table 3.2-4 Proposed Action ROI — Virginia Air Basin Air Emissions Inventory
(National Emissions Inventory 2017)
Pollutant (tpy) COze
County
co NOy PMo PM; 5 SO, VOCs Pb CO.e (MT/yr)

Accomack NA NA NA NA NA NA NA 534,340 484,746
Charles City NA NA NA NA NA NA NA 108,748 98,655
Gloucester NA NA NA NA NA NA NA 384,638 348,938
James City NA NA NA NA NA NA NA 522,806 474,281
King and Queen NA NA NA NA NA NA NA 206,696 187,512
Lancaster 3,839 369 412 164 | 11.55 3,788 2.02 95,309 86,463
Mathews NA NA NA NA NA NA NA 49,110 44,551
Middlesex NA NA NA NA NA NA NA 74,579 67,657
New Kent NA NA NA NA NA NA NA 381,419 346,018
Northumberland 3,879 480 729 215 9.25 4,665 8.06 78,436 71,156
Richmond NA NA NA NA NA NA NA 80,312 72,858
Westmoreland 3,895 474 658 224 | 12.77 6,116 | 10.94 90,563 82,158
Williamsburg NA NA NA NA NA NA NA 89,071 80,804
York NA NA NA NA NA NA NA 538,869 488,854

Source: (U.S. Environmental Protection Agency, 2021)

Key: CO = carbon monoxide; CO,e = carbon dioxide equivalent; MT/yr = metric tons per year; NA = not applicable; NOx =
nitrogen oxides; Pb = lead; PMjo = particulate matter less than or equal to 10 microns in diameter; PM, s = particulate
matter less than or equal to 2.5 microns in diameter; ROI = region of influence; SO, = sulfur dioxide; tpy = tons per year;
VOC = volatile organic compound.

3.2.2.3 Proposed Action ROI — Delaware Air Basin

Kent and Sussex Counties in Delaware are also included in the Proposed Action ROI. No flight activities
occur below the 3,000-foot AGL mixing layer in either county. However, because high-altitude flight
activities occur over these counties, they are included in the GHG impacts analysis. Table 3.2-5 presents
the most recent USEPA NEI baseline data for each county in the Delaware portion of the ROI (U.S.
Environmental Protection Agency, 2021). Kent County is classified as being in attainment for all criteria
pollutants. Sussex County, however, is classified as being in marginal nonattainment for the eight-hour
ozone standard (2008 standard) (U.S. Environmental Protection Agency, 2019c). Therefore, a general
conformity applicability analysis is applicable to the Proposed Action in Sussex County. However, since
no low-level flight operations (below the 3,000-foot AGL mixing layer) occur in that portion of the PRC
Study Area, no criteria pollutants are emitted in the Sussex County, Delaware, nonattainment area, and
no further conformity determination is required.

Table 3.2-5 Proposed Action ROI — Delaware Air Basin Air Emissions Inventory
(National Emissions Inventory 2017)
Pollutant (tpy) CO,e
County
co NO, PM;, PM.s S0, vocs | Pb COse (MT/yr)
Kent NA NA NA NA NA NA NA 2,019,729 | 1,832,268
Sussex NA NA NA NA NA NA NA 2,379,210 | 2,158,384

Source: (U.S. Environmental Protection Agency, 2021)

Key: CO = carbon monoxide; COe = carbon dioxide equivalent; MT/yr = metric tons per year; NA = not applicable; NOy =
nitrogen oxides; Pb = lead; PMyo = particulate matter less than or equal to 10 microns in diameter; PM, s = particulate
matter less than or equal to 2.5 microns in diameter; ROl = region of influence; SO, = sulfur dioxide; tpy = tons per year;
VOC = volatile organic compound.

3.2-7

Air Quality



Patuxent River Complex EIS Draft April 2021

3.23 Air Quality, Environmental Consequences

Effects on air quality are based on estimated emissions associated with the action alternatives. The ROI
for assessing air quality includes the three air basins described above (Maryland, Virginia, and Delaware
Air Basins). Estimated emissions from a proposed federal action are typically compared with the
relevant national and state standards to assess the potential for increases in pollutant concentrations.

This section evaluates how and to what degree the pollutant stressor associated with testing and
training activities described in Chapter 2 (Proposed Action and Alternatives) potentially impact air
quality within the PRC Study Area. The air quality pollutant stressors vary in intensity, frequency,
duration, and location within the PRC Study Area.

Criteria Air Pollutants

In this analysis, criteria air pollutant emissions estimates were calculated for aircraft flight operations
occurring below the 3,000-foot AGL standard mixing layer, open-air engine test cell runs, vessels
(including motorized surface targets, and unmanned surface vehicles), ground support equipment (GSE),
and munitions and other military expended materials (MEM) (including aerial target jet-assisted takeoff
bottles). For each alternative, emissions estimates were developed for each representative source
operating within the PRC Study Area. Details of the emission estimates are provided in Appendix D (Air
Quality Calculations). Because the quantities of emissions vary greatly, quantities over 100 tons are
presented rounded to the nearest integer while quantities below 100 are rounded to two decimal
places. As such, some entries may show zeroes; however, in most cases this is because the quantities
are smaller less than 0.01 ton.

Greenhouse Gases

In this analysis, greenhouse gas emissions estimates were calculated for open-air engine test cell runs,
vessels (including motorized surface targets, and unmanned surface vehicles), GSE, and munitions and
other MEM (including aerial target jet-assisted takeoff bottles). Because GHGs are not limited by the
3,000-foot AGL mixing layer, all aircraft activity, regardless of altitude, are used for estimating GHG
emission. All values for CO,e are depicted as whole numbers.

3.23.1 Air Quality, No Action Alternative

Under the No Action Alternative, there would be no change to baseline air quality, and emissions would
continue at historical/baseline levels. However, because the annual emissions associated with the No
Action Alternative have not previously been determined and to provide context for the potential
increase in emissions under the action alternatives, No Action Alternative emissions are provided in this
section, which is the NEPA analysis.

Aircraft

Aircraft operational emissions were calculated for flight operations occurring below the 3,000-foot AGL
standard mixing layer. Times in mode (the number of minutes operating at various engine powers/flight
modes [e.g., taxi, takeoff, afterburner]) for the various aircraft occurring below 3,000 feet AGL were
based on the Aircraft Noise Study to Support the Environmental Impact Statement for the Patuxent River
Complex (Appendix C, Noise Study). Because activities within the PRC Study Area are primarily related to
testing, by nature, the numbers and types of operations vary greatly. To account for this, a conservative
approach was used in which representative aircraft were chosen for each of four airframe classes
(Section 3.0.2.3.1.1, Aircraft and Aerial Targets (Air-Based Assets)). Representative aircraft were selected
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based on the predominance of operations below 3,000 feet AGL (Table 3.2-6). For fixed-wing propeller
aircraft, there were two airfames with similar operations minutes (T-6 and C-12), so the larger, twin
engine airframe was selected in order to provide a more conservative analysis. For unmanned aerial
systems, the T-34 was used as a surrogate since the Aircraft Environmental Support Office does not
currently have finalized emission factors for the small, propeller-driven unmanned aerial systems.

Table 3.2-6  Representative Airframes and Emission Factor Sources
. Representative ..
Airframe .p Emission Factors Source
Aircraft

Aircraft Emission Estimates: F/A-18 Landing and Takeoff Cycle and In-Frame

aerial systems

Fixed-wing jet | F/A-18 Maintenance Testing Using JP-5, AESO Report 9815l (U.S. Department of the
Navy, 2017b)

Fixed-wing Airc.raft Emission I:jstima?es: C-12 Landing and Takeoff Cycle and In-Frame

propeller C-12 Maintenance Testing Using JP-5, AESO Report 9910D (U.S. Department of
the Navy, 2015b)
Aircraft Emission Estimates: H-60 Landing and Takeoff Cycle, Cruise Time and

Rotary-wing H-60 In-Frame Maintenance Testing Using JP-5, AESO Report 9929C (U.S.
Department of the Navy, 2016b)

Unmanned Aircraft Emission Estimates: T-34C Landing and Takeoff Cycle and In-Frame

T-34 Maintenance Testing Using JP-5, AESO Report 9921D (U.S. Department of

the Navy, 2019c)

A portion of flight operations would occur in the Calvert County ozone nonattainment area. Of all flight
operations, activities below 3,000 feet AGL represent approximately 41 percent of operations under the
No Action Alternative and 51 percent under Alternatives 1 and 2 (Table 2.3-1, Annual PRC Operational
Tempo per Alternative: Activities and Assets). Of that, approximately half of operations occur in the
West Helicopter Operating Area (Helo OPAREA) and 0.83 percent occur in restricted area R-4007
(Section 3.0.2.3.4.1, Air-Based Assets). Approximately 25 percent of R-4007 and West Helo OPAREA
airspaces overlap Calvert County (nonattainment area); therefore, emissions were weighted based on
those factors to estimate the portion of emissions occurring in the nonattainment area. No low-level
flights are anticipated in the portion of the PRC Study Area overlapping other nonattainment or
maintenance areas. Therefore, as noted in Sections 3.2.2.2 and 3.2.2.3 (Proposed Action ROl — Virginia
Basin and Proposed Action ROl — Delaware Air Basin, respectively), there are no concerns with respect to
general conformity and this is not addressed further. Emissions were also calculated for aircraft ground
operations such as pre-and post-flight checks, idling time, taxiing, turns, static tests, and maintenance.
Aircraft emissions for both flight operations and ground operations occurring across the PRC Study Area
(including all three air basins) are provided in Table 3.2-7.

Table 3.2-7  Aircraft Emissions Under the No Action Alternative
Annual Pollutant Emissions (tpy)
Source
co NOy PMo PM; 5 SO, VOCs Pb!
Aircraft flight and ground operations 2,628 338 205 205 42.93 765 0.03

Key: CO = carbon monoxide; NOy = nitrogen oxides; Pb = lead; PMjo = particulate matter less than or equal to
10 microns in diameter; PM; s = particulate matter less than or equal to 2.5 microns in diameter; tpy = tons per
year; VOC = volatile organic compound.

Note:

1. Lead emissions are based on the peak total quantity of aviation gas dispensed annually over a five-year period
(approximately 15,000 gallons per year).
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These emissions have been occurring for many years, are part of the existing environment, and would
not represent a new or additive impact to the air quality in the PRC Study Area. However, these data
provide context for the comparison of the potential increase in emissions under Alternatives 1 and 2.
Further, it is notable that ozone precursor (volatile organic compound and nitrogen oxide) emissions in
the nonattainment area are well below the de minimis levels of 50 and 100 tons per year, respectively.

Aircraft In-Frame Maintenance

Emissions are also generated by aircraft conducting routine in-frame maintenance runs. In addition to
aircraft ground operations such as taxiing, idling, etc., which are in the calculations above, aircraft
routinely run their engines through various modes while on the ground. In-frame maintenance
emissions (Table 3.2-8) were calculated per Aircraft Environmental Support Office (AESO) Memorandum
Report No. 2020-14, Averaged In-frame Maintenance Emission Rates for F/A-18, C-12, H-60, and T-34
(U.S. Department of the Navy, 2020a).

Table 3.2-8  Aircraft In-Frame Maintenance Emissions Under the No Action Alternative
Annual Pollutant Emissions (tpy)

co NOy PM;o PM; 5 S0, VOCs Pb

Aircraft in-frame maintenance operations 151 29.61 34.05 12.58 7.79 7.79 0.00

Key: CO = carbon monoxide; NOy = nitrogen oxides; Pb = lead; PM;g = particulate matter less than or equal to 10 microns in
diameter; PM, s = particulate matter less than or equal to 2.5 microns in diameter; tpy = tons per year; VOC = volatile
organic compound.

Source

Open-Air Engine Test Cell Facility

Emissions are also generated by aircraft engine testing at the Open-Air Engine Test Cell (OAETC) facility.
During tests, engines are operated approximately half of the time at idle and half at high power. Further,
OAETC test activities are conducted intermittently, with many days of no activity (see Section
3.0.2.3.1.3, Land-Based Assets). Table 3.2-9 shows the emissions associated with the baseline activities
representing a five-year average. The majority of emissions are generated by the Jet Engine Test
Instrumentation (JETI) test cells. However, emissions are minimal and operating hours are well below
levels permitted under the Title V Air Operating Permit (Part 70 Operating Permit 24-037-0017).

Table 3.2-9 OAETC Emissions Under the No Action Alternative

Annual Pollutant Emissions (tpy)
Source
co NO, PM;j, PM; 5 SO, VOCs Pb?
Jet engine test cells 7.36 6.07 0.88 0.01 0.66 0.84 0.00
Helicopter engine test cells 0.07 0.08 0.02 0.00 0.02 0.01 0.00
Turboshaft engine test cell 0.05 0.16 0.00 0.00 0.01 0.01 0.00
OAETC total emissions 7.48 6.31 0.90 0.01 0.69 0.86 0.00

Key: CO = carbon monoxide; NOy = nitrogen oxides; OAETC = Open-Air Engine Test Cell Facility; Pb = lead; PM;, = particulate
matter less than or equal to 10 microns in diameter; SO, = sulfur dioxide; tpy = tons per year; VOC = volatile organic
compound.

Note:

1. Aviation fuels used in the OAETC do not contain lead, so there are no lead emissions associated.

Ground Support Equipment

GSE includes various gasoline or diesel equipment to support aircraft ground activities. Test stands, tow
tractors, generators, loaders, and trucks are examples of regularly used equipment. Parts-specific
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emission factors were not available and, therefore, USEPA standard diesel emissions for the age-

appropriate tier for the part (Tier 1 or Tier 2) were used to estimate emissions. GSE annual emissions are
provided in Table 3.2-10.

Table 3.2-10 Annual Ground Support Equipment Emissions Under the No Action Alternative

Source

Annual Pollutant Emissions (tpy)

co

NO,

PM;,

PM; 5

SO,

VOCs

Pb

Ground support equipment

26.63

54.42

1.64

1.64

0.06

2.38

0.00

Key: CO = carbon monoxide; NOy = nitrogen oxides; Pb = lead; PM;o = particulate matter less than or equal to 10 microns in
diameter; PM, s = particulate matter less than or equal to 2.5 microns in diameter; tpy = tons per year; VOC = volatile
organic compound.

Vessels

A variety of vessels support operations in the PRC Study Area, including range support vessels,

combatant and patrol craft, and motorized surface targets. These vessels vary greatly in size, engine
power, fuel consumption, and associated emissions. Therefore, vessels were classified by their length as

being either small (less than 50 feet long), medium (50 to 100 feet long), or large (more than 100 feet,
but less than 400 feet long) (Section 3.0.2.3.1.2, Vessels (and Other Water-Based Assets)). For each
category, a representative vessel was selected based on highest historical use to provide conservative
emission factors and estimates. Detailed characteristics of these representatives are provided in
Appendix A (Patuxent River Complex Activity and Asset Descriptions). Table 3.2-11 provides the
estimated annual pollutant emissions associated with vessel operations.

Table 3.2-11 Annual Vessel Emissions Under the No Action Alternative

Source Annual Pollutant Emissions (tpy)
co NO, PM;, PM; 5 SO, VOCs Pb
Range support boats 631 3341 1.48 1.48 3.28 258 0.00
Combatant and patrol craft 1.92 3.64 0.12 0.12 0.70 0.30 0.00
Motorized surface targets 232 23.92 1.05 1.05 2.54 94.34 0.00
Unmanned surface vehicles 0.01 0.11 0.00 0.00 0.01 0.00 0.00
Vessel totals 865 61.08 2.65 2.65 6.53 353 0.00

Key: CO = carbon monoxide; NOy = nitrogen oxides; Pb = lead; PM1g = particulate matter less than or equal to 10 microns in
diameter; PM, s = particulate matter less than or equal to 2.5 microns in diameter; SO, = sulfur dioxide; tpy = tons per
year; VOC = volatile organic compound.

Non-explosive Munitions and Other Military Expended Materials

A wide variety of munitions and other MEM are employed during testing and training activities in the
PRC Study Area. Emissions were only calculated for MEM that are live-fired, include a detonation or
spotting charge, or combust propellants (non-explosive bombs, mines, torpedoes, etc., were excluded
from analysis). MEM were grouped by type, and a representative was chosen for each type based on the
highest historical use and/or for which associated constituents were available (Section 3.0.2.3.3.4, Non-
explosive Munitions and Other Military Expended Materials). These representatives are displayed in
Appendix D (Air Quality Calculations). Annual emissions from munitions and other MEM use (provided in
Table 3.2-12) were calculated based on emission factors from USEPA’s AP-42: Compilation of Air
Emissions Factors (various dates) and vetted through Naval Ordnance Safety and Security Activity.
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Table 3.2-12 Annual Munitions and Other MEM Emissions Under the No Action Alternative

Source Annual Pollutant Emissions (tpy)
co NO PMo PM, 5 SO; VOCs Pb

Small-caliber gun ammunition 0.05 0.00 0.00 0.00 0.00 0.00 0.00
Medium-caliber gun ammunition 0.48 0.01 0.02 0.01 0.00 0.00 0.00
Missiles/rockets/JATO bottles 0.24 0.00 0.07 0.08 0.00 0.00 0.03
Marine marker 0.01 0.00 0.33 0.25 0.00 0.00 0.00
Countermeasure flare 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Illumination flare 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Rocket (flechette warhead) 0.02 0.00 0.00 0.00 0.00 0.00 0.00
Launchers/pods 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 0.80 0.01 0.42 0.34 0.00 0.00 0.03

Key: CO = carbon monoxide; CO,e = carbon dioxide equivalent; JATO = jet-assisted takeoff; MT/yr = metric tons per year;
NOy = nitrogen oxides; Pb = lead; PMjg = particulate matter less than or equal to 10 microns in diameter; PM;s =
particulate matter less than or equal to 2.5 microns in diameter; SO, = sulfur dioxide; tpy = tons per year; VOC =
volatile organic compound.

Summary — No Action Alternative

Table 3.2-13 provides a summary of emissions from all sources under the No Action Alternative as well
as a comparison to the three relevant air basins and the overall PRC Study Area. These emissions are
included in current air quality monitoring in each of these air basins and are not causing violations of
state or federal criteria pollutant standards in most counties. Emissions nonattainment and
maintenance counties are further evaluated in the following section, General Conformity — No Action
Alternative.

Table 3.2-13 Annual Emissions Summary, No Action Alternative

Source Annual Pollutant Emissions (tpy)
co NOx PM;, PM, 5 SO, voc Pb

Aircraft operations 2,628 338 205 205 42.93 766 0.03
Aircraft in-frame maintenance 151 13 8 8 1.77 34 0.00
OAETC 7.48 6.31 0.90 0.01 0.69 0.86 0.00
GSE 26.63 54.42 1.64 1.64 0.06 2.38 0.00
Vessels 865 61.08 2.65 2.65 6.53 353 0.00
Munitions and other MEM 0.80 0.01 0.42 0.34 0.00 0.00 0.03
No Action Alternative total 3,679 473 219 218 51.98 1,156 0.06
Air Basin 1 (MD) 59,366 9,284 8,423 3,356 302 42,946 557
Air Basin 2 (VA) 11,613 1,323 1,799 603 34 14,569 21
Study Area total 70,979 10,607 10,222 3,959 336 57,515 578
Percentage of Study Area 5.18% 4.46% 2.14% 5.50% 15.47% 2.01% 0.01%

Key: CO = carbon monoxide; GSE = ground support equipment; MD = Maryland; MT/yr = metric tons per year; NO, =
nitrogen oxides; OAETC = Open-Air Engine Test Cell Facility; Pb = lead; PMyo = particulate matter less than or equal to
10 microns in diameter; PM; s = particulate matter less than or equal to 2.5 microns in diameter; PRC = Patuxent River
Complex; SO, = sulfur dioxide; tpy = tons per year; VA = Virginia; VOC = volatile organic compound.

Greenhouse Gases — No Action Alternative

Because GHGs are not limited by the 3,000-foot AGL mixing layer, they are emitted over a larger area
that the criteria pollutants discussed above. In addition to the affected counties described previously,
aircraft emissions from high-altitude operations also impact Caroline and Talbot Counties in Maryland,
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Kent and Sussex Counties in Delaware, and Accomack, Charles City, Gloucester, James City, King and
Queen, Mathews, Middlesex, New Kent, Richmond, Williamsburg, and York Counties in Virginia. Table
3.2-14 provides annual GHG emissions from PRC operations, compared with this larger study area’s

baseline annual GHG emissions.

Table 3.2-14 Greenhouse Gas Annual Emissions, No Action Alternative

Source Annual Pollutant Emissions (tpy)
CO:e (tons/yr) COe (MT/yr)

Aircraft operations 226,071 205,088
Aircraft in-frame maintenance 4,259 3,864
OAETC 1,389 1,260
GSE 2,072 1,880
Vessels 4,011 3,638
Munitions 3 2
No Action Alternative total 237,805 215,732
Air Basin 1 (MD) 3,368,690 3,056,025
Air Basin 2 (VA) 3,234,896 2,934,649
Air Basin 3 (DE) 4,398,940 3,990,652
Study Area total 11,002,526 9,981,326
Percentage of Study Area 2.16% 2.16%

Key: COze = carbon dioxide equivalent; DE = Delaware; GSE = ground support
equipment; MD = Maryland; MT/yr = metric tons per year; OAETC = Open-Air
Engine Test Cell Facility; tpy = tons per year; VA = Virginia.

General Conformity — No Action Alternative

Because GSE is only operated within St. Mary’s County, Maryland (an attainment area) and no vessels or
munitions are operated or expended in the nonattainment areas, these activities are not subject to
general conformity. Only aircraft flight hours have the potential to impact general conformity in the
Calvert and Sussex County nonattainment areas and Kent County (Delaware) and Charles City,
Gloucester, James City, and York County (Virginia) maintenance areas. Table 3.2-15 compares the
potential air emissions from PRC flight operations over these counties to the de minimis levels set by
USEPA. Pollutant emissions under the No Action Alternative are well below the de minimis levels;
therefore, a general conformity determination is not required. There are no aircraft or other operations
occurring below 3,000 feet AGL in any of the other counties. However, because PRC airspace partially
overlaps these counties, they were included in the conformity applicability assessment because they are
classified as being in nonattainment or maintenance. Since there are no emissions, emissions are below
the de minimis levels and a general conformity determination is not applicable to the Proposed Action
under the No Action Alternative.

Table 3.2-15 Conformity Analysis for the No Action Alternative

Source No Action Alternative Annual Pollutant Emissions (tpy)
co NOy PM;o PM, 5 SO, voc Pb
No Action Alternative aircraft
emissions in the Calvert 75.4 9.61 5.81 5.81 1.2 22.00 0.00
County nonattainment area
De minimis levels 100 50
Exceeds de minimis levels? No No
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Table 3.2-15 Conformity Analysis for the No Action Alternative, Continued

Source No Action Alternative Annual Pollutant Emissions (tpy)
co NOy PM;o PM, 5 SO, voc Pb
No Action Alternative aircraft
emissions in the Sussex 0.00 0.00 0.00 0.00 0.00 0.00 0.00
County nonattainment area
De minimis levels 100 50
Exceeds de minimis levels? No No
No Action Alternative aircraft
emissions in the Kent County 0.00 0.00 0.00 0.00 0.00 0.00 0.00
maintenance area
De minimis levels 100 50
Exceeds de minimis levels? No No
No Action Alternative aircraft
emissions in the Charles City 0.00 0.00 0.00 0.00 0.00 0.00 0.00
County maintenance area
De minimis levels 100 50
Exceeds de minimis levels? No No
No Action Alternative aircraft
emissions in the Gloucester 0.00 0.00 0.00 0.00 0.00 0.00 0.00
County maintenance area
De minimis levels 100 50
Exceeds de minimis levels? No No
No Action Alternative aircraft
emissions in the James City 0.00 0.00 0.00 0.00 0.00 0.00 0.00
County maintenance area
De minimis levels 100 50
Exceeds de minimis levels? No No
No Action Alternative aircraft
emissions in the York County 0.00 0.00 0.00 0.00 0.00 0.00 0.00
maintenance area
De minimis levels 100 50
Exceeds de minimis levels? No No

Key: CO = carbon monoxide; NOy = nitrogen oxides; Pb = lead; PM;, = particulate matter less than or equal to 10 microns in
diameter; PM, s = particulate matter less than or equal to 2.5 microns in diameter; SO, = sulfur dioxide; tpy = tons per year;
VOC = volatile organic compound.

3.2.3.2 Air Quality, Alternative 1 Potential Impacts

Under Alternative 1, the Navy would conduct the same types of testing and training activities within the
PRC Study Area as the No Action Alternative but with higher annual flight hours as well as adjustments
to current aircraft mix, non-explosive munitions numbers, and systems to accommodate the projected
testing and training requirements identified by Navy subject matter experts for the foreseeable future.

Table 2.3-1 (Annual PRC Operational Tempo per Alternative: Activities and Assets) and Table 2.3-2
(Annual PRC Operational Tempo per Alternative: Number of Munitions, Other MEM, and Directed
Energy Weapon Systems) provide the operational metrics including the numbers of flight hours, OAETC
events/hours, vessels, GSE hours, non-explosive munitions, and other MEM.

Aircraft

Aircraft emissions for both flight operations and ground operations are provided in Table 3.2-16.
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Table 3.2-16 Aircraft Emissions Under Alternative 1

Annual Pollutant Emissions (tpy)
co NO, PMy, | PM,s SO, VOCs Pb
Aircraft flight and ground operations 3,349 441 269 269 | 58.38 961 0.04

Key: CO = carbon monoxide; NOy = nitrogen oxides; Pb = lead; PM1o = particulate matter less than or equal to 10
microns in diameter; PM; s = particulate matter less than or equal to 2.5 microns in diameter; tpy = tons per
year; VOC = volatile organic compound.

Source

Aircraft In-Frame Maintenance

Emissions associated with aircraft in-frame maintenance are provided in Table 3.2-17.

Table 3.2-17 Aircraft In-Frame Maintenance Emissions Under Alternative 1

Annual Pollutant Emissions (tpy)
co NOy PMo PM; 5 SO, VOCs Pb
Aircraft in-frame maintenance operations 154.07 29.94 34.43 12.92 7.95 7.95 0.00

Key: CO = carbon monoxide; NOy = nitrogen oxides; Pb = lead; PMjo = particulate matter less than or equal to 10 microns in
diameter; PM, s = particulate matter less than or equal to 2.5 microns in diameter; tpy = tons per year; VOC = volatile
organic compound.

Source

Open-Air Engine Test Cell Facility

Under Alternative 1, the annual hours of operation for the OAETC would not increase and would remain
at baseline levels. Table 3.2-18 shows the emissions associated with Alternative 1, which are the same as
those for the baseline activities representing a five-year average. The majority of emissions would be
generated by the JETI test cells. However, emissions would remain minimal and operating hours would
be well below levels permitted under the Title V Air Operating Permit (Part 70 Operating Permit 24-037-
0017).

Table 3.2-18 OAETC Emissions Under Alternative 1

Annual Pollutant Emissions (tpy)
Source
co NOy PMo PM; 5 SO; VOCs Pb
Jet engine test cells 7.36 6.07 0.88 0.01 0.66 0.84 0.00
Helicopter engine test cells 0.07 0.08 0.02 0.00 0.02 0.01 0.00
Turboshaft engine test cell 0.05 0.16 0.00 0.00 0.01 0.01 0.00
OAETC total emissions 7.48 6.31 0.90 0.01 0.69 0.86 0.00

Key: CO = carbon monoxide; NOy = nitrogen oxides; OAETC = Open-Air Engine Test Cell Facility; Pb = lead; PM1o = particulate
matter less than or equal to 10 microns in diameter; SO, = sulfur dioxide; tpy = tons per year; VOC = volatile organic
compound.

Ground Support Equipment

GSE annual emissions and net change from baseline conditions under Alternative 1 are provided in
Table 3.2-19. The increase in emissions for all pollutants under Alternative 1 would be extremely small.

Table 3.2-19 Annual Ground Support Equipment Emissions Under Alternative 1

Source Annual Pollutant Emissions (tpy)
co NO, PM;, PM, 5 S0, VOCs Pb
Ground support equipment 30.39 62.10 1.87 1.87 0.07 2.72 0.00

Key: CO = carbon monoxide; NOy = nitrogen oxides; Pb = lead; PM1g = particulate matter less than or equal to 10 microns in
diameter; PM, s = particulate matter less than or equal to 2.5 microns in diameter; tpy = tons per year; VOC = volatile
organic compound.
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Vessels

The types of vessels would be the same as under the No Action Alternative; however, annual use would
increase. Vessel annual emissions under Alternative 1 are provided in Table 3.2-20.

Table 3.2-20 Annual Vessel Emissions Under Alternative 1

Annual Pollutant Emissions (tpy)
Source
co NOy PM;, PM, 5 SO, VOCs Pb

Range support boats 631 3341 1.48 1.48 3.28 258 0.00
Combatant and patrol craft 2.02 4.30 0.16 0.16 0.70 0.31 0.00
Mobile surface targets 240 241 242 243 244 245 0.00
Unmanned surface vehicles 0.09 0.85 0.02 0.02 0.12 0.03 0.00

Vessel totals 866 62.50 2.71 2.71 6.63 353 0.00

Key: CO = carbon monoxide; CO,e = carbon dioxide equivalent; MT/yr = metric tons per year; NO, = nitrogen oxides; Pb =
lead; PMjg = particulate matter less than or equal to 10 microns in diameter; PM, s = particulate matter less than or
equal to 2.5 microns in diameter; SO, = sulfur dioxide; tpy = tons per year; VOC = volatile organic compound.

Non-explosive Munitions and Other Military Expended Materials

Annual emissions from munitions and other MEM use under Alternative 1 were calculated and are
provided in Table 3.2-21. The increase in emissions for all pollutants under Alternative 1 would be
extremely small.

Table 3.2-21 Annual Munitions and Other MEM Emissions Under Alternative 1

Annual Pollutant Emissions (tpy)
Source
co NOy PMo PM;. 5 SO, VOCs Pb

Small-caliber gun ammunition 0.07 0.00 0.00 0.00 0.00 0.00 0.00
Medium-caliber gun ammunition 0.84 0.01 0.03 0.02 0.00 0.00 0.00
Missiles/rockets/JATO bottles 0.30 0.00 0.09 0.10 0.00 0.00 0.04
Marine marker 0.02 0.00 0.51 0.39 0.00 0.00 0.00
Countermeasure flare 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Illumination flare 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Rocket (flechette warhead) 0.03 0.00 0.00 0.00 0.00 0.00 0.00
Launchers/pods 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 1.26 0.01 0.63 0.51 0.00 0.00 0.04

Key: CO = carbon monoxide; JATO = jet-assisted takeoff; NOy = nitrogen oxides; Pb = lead; PMyg = particulate matter less than
or equal to 10 microns in diameter; PM, s = particulate matter less than or equal to 2.5 microns in diameter; SO, = sulfur
dioxide; tpy = tons per year; VOC = volatile organic compound.

Summary — Alternative 1

Table 3.2-22 provides a summary of emissions calculated in the NEPA analysis. It includes emissions
from all sources under Alternative 1 as well as a comparison to the three relevant air basins and the

overall PRC Study Area. The minor increase in emissions compared to the No Action Alternative
correlates to the proposed increase in testing and training activities. Emissions from the Proposed
Action would be a small percentage of the overall emissions in the PRC Study Area and would not cause
or contribute to any violation of the NAAQS or have any significant impact on regional air quality.
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Table 3.2-22 Annual Emissions Summary, Alternative 1
Source Annual Pollutant Emissions (tpy)
co NOy PMo PM; 5 SO, voc Pb

Aircraft operations 3,349 441 269 269 58.38 961 0.04
Aircraft in-frame maintenance 154 13 8 8 1.86 34 0.00
OAETC 7.48 6.31 0.90 0.01 0.69 0.86 0.00
GSE 30.39 62.10 1.87 1.87 0.07 2.72 0.00
Vessels 866 62.50 2.71 2.71 6.63 353 0.00
Munitions 1.26 0.01 0.63 0.51 0.00 0.00 0.04
Alternative 1 total 4,408 585 283 283 | 67.95 1,353 0.08
Net Change from Baseline 728.15 | 113.44 65.22 65.17 15.98 | 197.23 0.02
Air Basin 1 (MD) 59,366 9,284 8,423 3,356 302 | 42,946 557
Air Basin 2 (VA) 11,613 1,323 1,799 603 34 | 14,569 21
Study Area total 70,979 | 10,607 | 10,222 3,959 336 | 57,515 578
Net Change as Percentage of Study Area 1.03% | 1.07% | 0.64% | 1.65% | 4.77% | 0.34% | 0.00%

Key: CO = carbon monoxide; GSE = ground support equipment; MD = Maryland; NOy = nitrogen oxides; OAETC = Open-Air
Engine Test Cell Facility; Pb = lead; PMjo = particulate matter less than or equal to 10 microns in diameter; PM,s =
particulate matter less than or equal to 2.5 microns in diameter; PRC = Patuxent River Complex; SO, = sulfur dioxide; tpy =
tons per year; VA = Virginia; VOC = volatile organic compound.

Greenhouse Gases — Alternative 1

Because GHGs are not limited by the 3,000-foot AGL mixing layer, they are emitted over a larger area
that the criteria pollutants discussed above. In addition to the affected counties described previously,
aircraft emissions from high-altitude operations also impact Caroline and Talbot Counties in Maryland,
Kent and Sussex Counties in Delaware, and Accomack, Charles City, Gloucester, James City, King and
Queen, Mathews, Middlesex, New Kent, Richmond, Williamsburg, and York Counties in Virginia. Table
3.2-23 provides annual GHG emissions from PRC operations associated with Alternative 1, compared
with this larger study area’s baseline annual GHG emissions.

Table 3.2-23 Greenhouse Gas Annual Emissions, Alternative 1

Annual Pollutant Emissions (tpy)
Source
CO:e (tons/yr) COze (MT/yr)

Aircraft operations 247,758 224,762
Aircraft in-frame maintenance 4,468 4,053
OAETC 1,389 1,260
GSE 2,365 2,145
Vessels 4,066 3,689
Munitions 3 3
Alternative 1 total 260,049 235,912
Net Change from Baseline 22,244 20,179
Air Basin 1 (MD) 3,368,690 3,056,025
Air Basin 2 (VA) 3,234,896 2,934,649
Air Basin 3 (DE) 4,398,940 3,990,652
Study Area total 11,002,526 9,981,326
Net Change as Percentage of Study Area 0.20% 0.20%

Key: CO,e = carbon dioxide equivalent; DE = Delaware; GSE = ground support equipment; MD =
Maryland; MT/yr = metric tons per year; OAETC = Open-Air Engine Test Cell Facility; Pb =
lead; PRC = Patuxent River Complex; tpy = tons per year; VA = Virginia.
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General Conformity — Alternative 1

Because GSE is only operated within St. Mary’s County, Maryland (an attainment area) and no vessels or
munitions are operated or expended in the nonattainment areas, these activities are not subject to
general conformity. Only aircraft flight hours have the potential to impact general conformity in the
Calvert and Sussex County nonattainment areas and Kent County (Delaware) and Charles City,
Gloucester, James City, and York County (Virginia) maintenance areas. Table 3.2-24 compares the
potential air emissions from PRC flight operations over these counties to the de minimis levels set by
USEPA. Pollutant emissions under Alternative 1 would be well below the de minimis levels; therefore,
there would be no negative impact on regional air quality and a general conformity determination is not
applicable to the Proposed Action under Alternative 1. There are no aircraft or other operations
occurring below 3,000 feet AGL in any of the other counties. However, because PRC airspace partially
overlaps these counties, they wereincluded in the conformity applicability assessment because they are
classified as being in nonattainment or maintenance. Since there are no emissions, emissions are
obviously below the de minimis levels and a general conformity determination is not applicable to the

Proposed Action under Alternative 1.

Table 3.2-24 Conformity Analysis for Alternative 1

Source Alternative 1 Annual Pollutant Emissions (tpy)
co NOy PMo PM, 5 SO, voc Pb
Alternative 1 aircraft
emissions in the Calvert 96.49 12.58 7.63 7.63 1.64 27.81 0.00
County nonattainment area
De minimis levels 100 50
Exceeds de minimis levels? No No
Alternative 1 aircraft
emissions in the Sussex 0.00 0.00 0.00 0.00 0.00 0.00 0.00
County nonattainment area
De minimis levels 100 50
Exceeds de minimis levels? No No
Alternative 1 aircraft
emissions in the Kent County 0.00 0.00 0.00 0.00 0.00 0.00 0.00
maintenance area
De minimis levels 100 50
Exceeds de minimis levels? No No
Alternative 1 aircraft
emissions in the Charles City 0.00 0.00 0.00 0.00 0.00 0.00 0.00
County maintenance area
De minimis levels 100 50
Exceeds de minimis levels? No No
Alternative 1 aircraft
emissions in the Gloucester 0.00 0.00 0.00 0.00 0.00 0.00 0.00
County maintenance area
De minimis levels 100 50
Exceeds de minimis levels? No No
Alternative 1 aircraft
emissions in the James City 0.00 0.00 0.00 0.00 0.00 0.00 0.00
County maintenance area
De minimis levels 100 50
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Table 3.2-24 Conformity Analysis for Alternative 1, Continued
Source Alternative 1 Annual Pollutant Emissions (tpy)
co NOx PM1o PM; 5 SO, voc Pb
Exceeds de minimis levels? No No
Alternative 1 aircraft
emissions in the York County 0.00 0.00 0.00 0.00 0.00 0.00 0.00
maintenance area
De minimis levels 100 50
Exceeds de minimis levels? No No

Key: CO = carbon monoxide; NOy = nitrogen oxides; Pb = lead; PM;, = particulate matter less than or equal to 10 microns in
diameter; PM; s = particulate matter less than or equal to 2.5 microns in diameter; SO, = sulfur dioxide; tpy = tons per year;
VOC = volatile organic compound.

3.2.3.3 Air Quality, Alternative 2 (Preferred Alternative) Potential Impacts

Alternative 2 includes the same types of testing and training activities and mix of aircraft, non-explosive
munitions, and systems as Alternative 1 but with a 10 percent increase in the annual number of flight
hours and increases in other operational metrics as well as the expanded use of directed energy
technology testing to the PRC Study Area.

Aircraft

Aircraft emissions for both flight operations and ground operations under Alternative 2 are provided in
Table 3.2-25.

Table 3.2-25 Aircraft Emissions Under Alternative 2

Annual Pollutant Emissions (tpy)
co NO, PMiy | PMas so, VOCs Pb
3,721 491 299 299 | 6523 | 1,068 0.04

Key: CO = carbon monoxide; NOy = nitrogen oxides; Pb = lead; PMj = particulate matter less than or equal to 10 microns in
diameter; PM, s = particulate matter less than or equal to 2.5 microns in diameter; tpy = tons per year; VOC = volatile
organic compound.

Source

Aircraft flight and ground operations

Aircraft In-Frame Maintenance

Emissions associated with aircraft in-frame maintenance are provided in Table 3.2-26.

Table 3.2-26 Aircraft In-Frame Maintenance Emissions Under Alternative 2
Annual Pollutant Emissions (tpy)

Source

Cco

NOy

PMo

PM; 5

S0,

VOCs

Pb

Aircraft in-frame maintenance operations

171

14

9 9

2.06

38

0.00

Key: CO = carbon monoxide; NOy = nitrogen oxides; Pb = lead; PM1o = particulate matter less than or equal to 10 microns in
diameter; PM, s = particulate matter less than or equal to 2.5 microns in diameter; tpy = tons per year; VOC = volatile
organic compound.

Open-Air Engine Test Cell Facility

Under Alternative 2, the annual hours of operation for the OAETC would be expected to increase by
approximately 10 percent over baseline levels. Table 3.2-27 shows the emissions associated with
Alternative 2. The majority of emissions would be generated by the JETI test cells. However, emissions
would remain minimal, and operating hours would be well below levels permitted under the Title V Air
Operating Permit (Part 70 Operating Permit 24-037-0017).
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Table 3.2-27 OAETC Emissions Under Alternative 2
R Annual Pollutant Emissions (tpy)
co NOy PM;yo PM; 5 SO, VOCs Pb
Jet engine test cells 8.09 6.68 0.96 0.02 0.73 0.92 0.00
Helicopter engine test cells 0.07 0.08 0.03 0.00 0.02 0.01 0.00
Turboshaft engine test cell 0.06 0.18 0.00 0.00 0.01 0.01 0.00
OAETC total emissions 8.22 6.94 0.99 0.02 0.76 0.94 0.00

Key: CO = carbon monoxide; NO, = nitrogen oxides; OAETC = Open-Air Engine Test Cell Facility; Pb = lead; PM;, = particulate
matter less than or equal to 10 microns in diameter; PM; s = particulate matter less than or equal to 2.5 microns in

diameter; SO, = sulfur dioxide; tpy = tons per year; VOC = volatile organic compound.

Ground Support Equipment

Annual emissions from GSE under Alternative 2 are provided in Table 3.2-28.

Table 3.2-28 Annual Ground Support Equipment Emissions Under Alternative 2

Source

Annual Pollutant Emissions (tpy)

co

NO,

PM;,

PM;.5

SO,

VOCs

Pb

Ground support equipment

32.68

66.78

2.01

2.01

0.07

2.92

0.00

Key: CO = carbon monoxide; NOy = nitrogen oxides; Pb = lead; PM;, = particulate matter less than or equal to
10 microns in diameter; PM; s = particulate matter less than or equal to 2.5 microns in diameter; SO, =
sulfur dioxide; tpy = tons per year; VOC = volatile organic compound.

Vessels

Table 3.2-29 provides the estimated annual pollutant emissions associated with vessel operations under

Alternative 2.

Table 3.2-29 Annual Vessel Emissions Under Alternative 2

Annual Pollutant Emissions (tpy)

Source co NOx PM;, PM; s S0; VOCs Pb
Range support boats 695 36.77 1.63 1.63 3.61 284 0.00
Combatant and patrol craft 2.22 4.72 0.17 0.17 0.77 0.34 0.00
Mobile surface targets 257 26.35 1.16 1.16 2.79 104 0.00
Unmanned surface vehicles 0.10 0.94 0.02 0.02 0.13 0.04 0.00
Vessel totals 954 68.77 2.98 2.98 7.30 389 0.00

Key: CO = carbon monoxide; NOy = nitrogen oxides; Pb = lead; PM;g = particulate matter less than or equal to 10 microns in
diameter; PM; s = particulate matter less than or equal to 2.5 microns in diameter; SO, = sulfur dioxide; tpy = tons per
year; VOC = volatile organic compound.

Non-explosive Munitions and Other Military Expended Materials

Annual emissions from munitions use under Alternative 2 were calculated based on emission factors
from USEPA’s AP-42: Compilation of Air Emissions Factors (various dates) and vetted through Naval
Ordnance Safety and Security Activity and are provided in Table 3.2-30. The increase in emissions for all
pollutants under Alternative 2 would be extremely small.
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Table 3.2-30 Annual Munitions and Other MEM Emissions Under Alternative 2

Annual Pollutant Emissions (tpy)
Source Category
co NO, PM;, PM; 5 SO, VOCs Pb

Small-caliber gun ammunition 0.07 0.00 0.00 0.00 0.00 0.00 0.00
Medium-caliber gun ammunition 0.92 0.02 0.04 0.02 0.00 0.00 0.00
Missiles/rockets/JATO bottles 0.33 0.00 0.10 0.11 0.00 0.00 0.04
Marine marker 0.02 0.00 0.56 0.43 0.00 0.00 0.00
Countermeasure flare 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Illumination flare 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Rocket (flechette warhead) 0.04 0.00 0.00 0.00 0.00 0.00 0.00
Launchers/pods 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total 1.38 0.02 0.70 0.56 0.00 0.00 0.05

Key: CO = carbon monoxide; JATO = jet-assisted takeoff; NOy = nitrogen oxides; PMjg = particulate matter less than or equal
to 10 microns in diameter; Pb = lead; PM, s = particulate matter less than or equal to 2.5 microns in diameter; SO, =
sulfur dioxide; tpy = tons per year; VOC = volatile organic compound.

Summary — Alternative 2

Table 3.2-31 provides a summary of emissions from all sources under Alternative 2 as well as a
comparison to the three relevant air basins and the overall PRC Study Area. The minor increase in
emissions compared to the No Action Alternative correlates to the proposed increase in testing and
training activities. Emissions from the Proposed Action would be a small percentage of the overall
emissions in the PRC Study Area and would not cause or contribute to any violation of the NAAQS and
would not have any significant impact on regional air quality.

Table 3.2-31 Annual Emissions Summary, Alternative 2

S Annual Pollutant Emissions (tpy)
co NOy PM0 PM; 5 SO, voc Pb
Aircraft operations 3,721 491 299 299 65.23 1,068 0.05
Aircraft in-frame maintenance 171 14 9 9 2.06 38 0.00
OAETC 8.22 6.94 0.99 0.02 0.76 0.94 0.00
GSE 32.68 66.78 2.01 2.01 0.07 2.92 0.00
Vessels 954 68.77 2.98 2.98 7.30 389 0.00
Munitions 1.38 0.02 0.70 0.56 0.00 0.00 0.05
Alternative 2 total 4,888 648 315 315 75.42 1,500 0.09
Net Change from Baseline 1,209 176 97 97 23.44 344 0.03
Air Basin 1 (MD) 59,366 9,284 8,423 3,356 302 42,946 557
Air Basin 2 (VA) 11,613 1,323 1,799 603 34 14,569 21
Study Area total 70,979 10,607 10,222 3,959 335 57,515 578
Percentage of Study Area 1.70% 1.66% 0.95% 2.44% 7.00% 0.60% 0.00%

Key: CO = carbon monoxide; GSE = ground support equipment; MD = Maryland; NOy = nitrogen oxides; OAETC = Open-Air
Engine Test Cell Facility; Pb = lead; PMjg = particulate matter less than or equal to 10 microns in diameter; PM; s =
particulate matter less than or equal to 2.5 microns in diameter; PRC = Patuxent River Complex; SO, = sulfur dioxide;
tpy = tons per year; VA = Virginia; VOC = volatile organic compound.
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Greenhouse Gases — Alternative 2

Because GHGs are not limited by the 3,000-foot AGL mixing layer, they are emitted over a larger area
that the criteria pollutants discussed above. In addition to the affected counties described previously,
aircraft emissions from high-altitude operations also impact Caroline and Talbot Counties in Maryland,
Sussex and Kent Counties in Delaware, and Accomack, Charles City, Gloucester, James City, King and
Queen, Mathews, Middlesex, New Kent, Richmond, Williamsburg, and York Counties in Virginia. Table
3.2-32 provides annual GHG emissions from PRC operations associated with Alternative 2, compared
with this larger study area’s baseline annual GHG emissions.

Table 3.2-32 Greenhouse Gas Annual Emissions, Alternative 2

Source Annual Pollutant Emissions (tpy)

CO:e (tons/yr) COze (MT/yr)
Aircraft operations 275,293 249,742
Aircraft in-frame maintenance 4,967 4,506
OAETC 1,528 1,386
GSE 2,543 2,307
Vessels 4,473 4,058
Munitions 4 3
Alternative 2 total 288,808 262,002
Net Change from Baseline 51,003 46,269
Air Basin 1 (MD) 3,368,690 3,056,025
Air Basin 2 (VA) 3,234,896 2,934,649
Air Basin 3 (DE) 4,398,940 3,990,652
Study Area total 11,002,526 9,981,326
Percentage of Study Area 0.46% 0.46%

Key: CO,e = carbon dioxide equivalent; DE = Delaware; GSE = ground support
equipment; MD = Maryland; MT/yr = metric tons per year; OAETC = Open-Air
Engine Test Cell Facility; Pb = lead; PRC = Patuxent River Complex; tpy = tons
per year; VA = Virginia.

General Conformity — Alternative 2 (Preferred Alternative)

Because GSE would be operated only in St. Mary’s County, Maryland, and no vessels or munitions would
be operated or expended in the nonattainment areas, only aircraft flight hours have the potential to
impact general conformity in the Calvert and Sussex County nonattainment areas and Kent County
(Delaware) and Charles City, Gloucester, James City, and York County (Virginia) maintenance areas.
Table 3.2-33 compares the potential air emissions from PRC flight operations over Calvert County to the
de minimis levels set by USEPA. Pollutant emissions under Alternative 2 would be well below the de
minimis levels; therefore, there would be no negative impact on regional air quality and a general
conformity determination is not applicable to the Proposed Action under Alternative 2. There are no
aircraft or other operations occurring below 3,000 feet AGL in any of the other counties. However,
because PRC airspace partially overlaps these counties, they were included in the conformity
applicability assessment because they are classified as being in nonattainment or maintenance. Since
there are no emissions, emissions are obviously below the de minimis levels and a general conformity
determination is not applicable to the Proposed Action under the Alternative 2.
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Table 3.2-33 Conformity Analysis for Alternative 2
Source Alternative 2 Annual Pollutant Emissions (tpy)
co NOx PMo PM; 5 SO, voc Pb
Alternative 2 aircraft
emissions in the Calvert 107 13.99 8.49 8.49 1.83 30.97 0.00
County nonattainment area
De minimis levels 100 50
Exceeds de minimis levels? No No
Alternative 2 aircraft
emissions in the Sussex 0.00 0.00 0.00 0.00 0.00 0.00 0.00
County nonattainment area
De minimis levels 100 50
Exceeds de minimis levels? No No
Alternative 2 aircraft
emissions in the Kent County 0.00 0.00 0.00 0.00 0.00 0.00 0.00
maintenance area
De minimis levels 100 50
Exceeds de minimis levels? No No
Alternative 2 aircraft
emissions in the Charles City 0.00 0.00 0.00 0.00 0.00 0.00 0.00
County maintenance area
De minimis levels 100 50
Exceeds de minimis levels? No No
Alternative 2 aircraft
emissions in the Gloucester 0.00 0.00 0.00 0.00 0.00 0.00 0.00
County maintenance area
De minimis levels 100 50
Exceeds de minimis levels? No No
Alternative 2 aircraft
emissions in the James City 0.00 0.00 0.00 0.00 0.00 0.00 0.00
County maintenance area
De minimis levels 100 50
Exceeds de minimis levels? No No
Alternative 2 ircraft
emissions in the York County 0.00 0.00 0.00 0.00 0.00 0.00 0.00
maintenance area
De minimis levels 100 50
Exceeds de minimis levels? No NO

Key: CO = carbon monoxide; NOy = nitrogen oxides; Pb = lead; PM, = particulate matter less than or equal to 10 microns in
diameter; PM, s = particulate matter less than or equal to 2.5 microns in diameter; SO, = sulfur dioxide; tpy = tons per year;

VOC = volatile organic compound.
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3.2.3.4 Alternatives Impact Summary

Summary of Impacts, Air Quality
Pollutants:

The greatest source of pollutants that potentially impact air quality is aircraft operations. Because GSE is
operated only at the installations in St. Mary’s County, Maryland (in attainment), and no vessels or
munitions are operated or expended in the nonattainment areas, only aircraft flight hours have the
potential to impact general conformity in the Calvert and Sussex County nonattainment areas and Kent
County (Delaware) and Charles City, Gloucester, James City, and York County (Virginia) maintenance
areas. A General Conformity applicability analysis was conducted, and pollutant emissions are well below
the de minimis level. Thus, a formal General Conformity determination is not applicable.

No Action Alternative

e There would be no change to baseline historical levels of criteria pollutant or GHG emissions. All
criteria pollutants from PRC testing and training reflect less than 16 percent of the PRC Study Area
emissions.

Alternative 1

e Pollutant emissions would increase; however, they would not be expected to exceed any regulatory
thresholds and would continue to represent a very small portion of overall PRC Study Area annual
emissions that contribute to regional air quality. Specifically, all criteria pollutants from PRC testing
and training reflect less than a 5 percent change of the PRC Study Area emissions from the baseline.

Alternative 2 (Preferred Alternative)

e Pollutant emissions would represent a slightly larger increase than under Alternative 1 but would still
not exceed regulatory thresholds and would continue to represent a very small portion of overall PRC
Study Area annual emissions that contribute to regional air quality. Specifically, all criteria pollutants
from PRC testing and training reflect a 7 percent or less change of the PRC Study Area emissions from
the baseline.
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3.3 Water Resources and Sediments

This discussion addresses surface water and sediment quality, including their chemical and physical
composition as affected by natural conditions and human activities. This section does not address
groundwater because the Proposed Action would not include construction or other ground-disturbing
activities that would affect groundwater resources, such as drinking water supplies. Similarly, the
Proposed Action or alternatives would not require any new construction or testing and training activities
with the potential to physically alter the shorelines at Naval Air Station (NAS) Patuxent River or at Outlying
Field (OLF) Webster in a manner that would affect stability (e.g., erosion) or susceptibility to inundation
from storm surges or sea level rise within the Patuxent River Complex (PRC) Study Area. In addition, this
section does not address freshwater resources, wetlands, or floodplains because the Proposed Action
would not occur in freshwater bodies, involve construction or modification of any structures within a
wetland or floodplain, or include modifying lands in a manner that would affect stormwater runoff flows
or risks of flooding (Section 3.0.2.2, Resources and Issues Eliminated from Further Consideration).

Proposed Action testing and training activities with the potential to affect surface water and sediments
would occur in estuarine waters of the Chesapeake Bay and tributaries. The Chesapeake Bay is the
largest estuary in North America. The surface area of the Chesapeake Bay and its tidal tributaries
encompasses approximately 4,480 square miles. An estuary is generally defined as a partially enclosed,
coastal water body where freshwater from rivers and streams mixes with salt water from the ocean.
Although influenced by the tides, estuaries typically are protected from the full force of ocean waves,
winds, and storms by landforms such as barrier islands or peninsulas. Estuaries are considered highly
productive environments that support unique communities of plants and animals specially adapted for
life at the margin of the sea (U.S. Environmental Protection Agency, 2018).

Sediments consist of solid fragments of organic and inorganic matter at the bottom of water bodies.
Sediments in the aquatic environment are
either terrigenous, meaning that they originate
from land, or are biogenic (i.e., formed from
the remains of marine organisms). Terrigenous
sediments come from the weathering of rock
and other substrates and are transported by
water, wind, and ice (glaciers) to the sea floor.

Sands range in size from 0.05 millimeter (mm)
(very fine sands) to 2 mm (very coarse sands) in
diameter (Figure 3.3-1). For comparison, the
thickness of a nickel is approximately 2 mm.
Sediment types smaller than sands are silts
(0.002 to 0.05 mm in diameter) and clays
(particles less than 0.002 mm in diameter). Silts,
clays, and any combinations thereof are often
referred to as mud. Sediments larger than very
coarse sands (2 to 76 mm) include gravels,
cobbles, and boulders (United States
Department of Agriculture, 2017). Through the downward movement of organic and inorganic particles
in the water column, many substances that are otherwise scarce in the water column are concentrated
in bottom sediments (Chapman et al., 2003).

Source: (U.S. Department of the Navy, 2018a)
Key: mm = millimeter.

Figure 3.3-1 Sediment Particle Size
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3.3.1 Water Resources and Sediments, Regulatory Setting

The Clean Water Act of 1972 (CWA) (33 United States Code section 1251 et seq.), and subsequent
amendments, was designed to assist in restoring and maintaining the chemical, physical, and biological
integrity of the nation’s waters. This covers the discharge of pollutants into navigable waters,
wastewater treatment management, and protection of relevant fish, shellfish, and wildlife.

The CWA requires states to specify aquatic life and recreation as designated uses but leaves
specification of other uses up to the states. A designated use is a goal for water quality. Typically, the
goal is the description of an appropriate intended use by humans and/or aquatic life for a water body.
The designated uses established may or may not be met currently but must be attainable.

In addition, the CWA requires that states establish a Section 303(d) list to identify impaired waters and
total maximum daily loads (TMDLs) for the sources causing the impairment. A water body can be
deemed impaired if water quality analyses conclude that exceedances of water quality standards occur.
A TMDL is the maximum amount of a substance that can be assimilated by a water body without causing
impairment.

The Department of Defense (DoD) recognizes that munitions used as intended on a military range have
the potential to enter the environment and potentially endanger public health or the environment. To
ensure responsible management of military ranges, DoD requires that the military services conduct
Operational Range Assessments (DoD Instruction 4715.14) to determine if unacceptable risk to human
health and the environment, including water quality, is occurring at the operational range. The Office of
the Chief of Naval Operations Manual (OPNAV-M) 5090.1, Chapter 15, Operational Range Environmental
Sustainment, addresses the Navy’s requirements for implementing DoD Instruction 4715.14. The Navy
has established water resource policies to ensure its compliance with federal regulations.

3.3.2 Water Resources and Sediments, Affected Environment

The following sections provide a description of the existing conditions for water resources and
sediments at NAS Patuxent River, OLF Webster, and the Chesapeake Bay Water Range. Freshwater
bodies at NAS Patuxent River and OLF Webster as well as the Bloodsworth Island Range are not part of
the affected environment nor included in this analysis because testing or training activities associated
with the Proposed Action would not affect those waters.

3.3.2.1 Surface Water
NAS Patuxent River

NAS Patuxent River is situated on a peninsula at the mouth of the Patuxent River (Figure 1.3-3, NAS
Patuxent River). The tidally influenced portion of the Lower Patuxent River adjacent to NAS Patuxent
River is referred to as the Patuxent River Mesohaline (PAXMH) segment. The designated use class for
this segment is Class Il — Support of Estuarine and Marine Aquatic Life and Shellfish Harvesting.
Maryland Department of the Environment’s 2016 Integrated Report of Surface Water Quality, which was
prepared in accordance with Section 303(d) of the CWA, identified the PAXMH segment as impaired
with respect to polychlorinated biphenyls (PCBs) in fish tissue with a requirement for a water quality
analysis (Maryland Department of the Environment, 2017a). Both point and non-point sources of PCBs
have been identified throughout the tidal portions of the watersheds. Non-point sources include direct
atmospheric deposition to the river, runoff from regulated and nonregulated watershed areas, one
contaminated site (the Patuxent Wildlife Research Center), and tidal influence from the Chesapeake Bay
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main stem. Point sources include regulated discharges within the watershed, permitted municipal
wastewater treatment plants, and one permitted industrial process water facility. The Maryland
Department of the Environment developed a TMDL to address water quality impairments due to PCBs,
and it was approved by the U.S. Environmental Protection Agency (USEPA) in 2017 (Maryland
Department of the Environment, 2017b).

The PAXMH segment of the Patuxent River Lower watershed is also impaired with respect to nutrients
(nitrogen and phosphorus), total suspended solids (TSS)/sediment, and coliform bacteria. Point sources
and agriculture are major sources of nutrients, and agriculture and urban runoff are primary sources of
suspended sediments. Coliform bacteria sources include runoff from agriculture, pet and wildlife waste,
failing septic systems, and recreational vessel discharges. The Maryland Department of Natural
Resources describes efforts to reduce nutrient and sediment loadings that include upgrades to
wastewater treatment plants, septic system retrofits, improved control of stormwater runoff, and
implementation of agricultural best management practices (Maryland Department of Natural Resources,
2015). Nutrient and TSS/sediment loadings were addressed as part of the 2010 Chesapeake Bay TMDL
(U.S. Environmental Protection Agency, 2010a).

Multiple subsegments of the PAXMH segment were identified as impaired with respect to fecal coliform
bacteria. Recreational and commercial shellfish harvesting currently are not permitted at NAS Patuxent
River (U.S. Department of the Navy, 2017c).

OLF Webster

OLF Webster is situated on a peninsula at the mouth of the St. Mary’s River, which is a tributary of the
Potomac River, within the St. Mary’s River watershed (Figure 1.3-4, OLF Webster). Surface waters
adjacent to OLF Webster include the St. Mary’s River, St. Inigoes Creek, and Molls Cove (U.S.
Department of the Navy, 2017c).

The Maryland surface water use designation for the tidal portions of the St. Mary’s River watershed is
Class Il — Support of Estuarine and Marine Aquatic Life and Shellfish Harvesting. Water quality of the
adjacent tidal portions of St. Mary’s River, St. Inigoes Creek, and Lower Potomac River Mesohaline
segments of the St. Mary’s watershed is impaired by one or more of the following: nutrients (nitrogen
and phosphorus), fecal bacteria, and TSS/sediments, primarily from agricultural runoff. While the St.
Mary’s River was formerly listed as impaired due to PCBs in fish tissues, PCBs levels in the river currently
meet the water quality standard (Maryland Department of the Environment, 2014). Furthermore,
TMDLs have addressed the impairments due to nutrients, coliform bacteria, and TSS/sediments
(Maryland Department of the Environment, 2014).

Chesapeake Bay Water Range

The Chesapeake Bay Water Range is located in the middle bay portion of the Chesapeake Bay. The
Chesapeake Bay receives freshwater inflows from 150 major rivers and streams, although approximately
80 percent of the freshwater input is from three rivers: the Susquehanna, Potomac, and James Rivers
(Chesapeake Bay Program, 2019a). Water depths in the Chesapeake Bay Water Range vary from about

3 feet along the shoreline to over 160 feet in the middle portions of the Bay associated with the shipping
channel (National Oceanic and Atmospheric Administration, 2006). The tidal range in Chesapeake Bay
varies from about 3 feet near the mouth of the Bay to 1 foot in the northern Bay. Average tidal current
velocities decrease from a maximum of 1.03 meters per second (3.38 feet per second) at the mouth to a
minimum of 0.13 meter per second (0.43 foot per second) in the middle Bay (Xiong & Berger, 2010).

3.3-3

Water Resources and Sediments



Patuxent River Complex EIS Draft April 2021

The Chesapeake Bay Water Range is located in the Lower Chesapeake Bay Mesohaline Maryland
(CB5MH_MD) basin. Designated uses of this segment are open-water fish and shellfish, deep-water
seasonal fish and shellfish, deep-channel seasonal refuge, and shallow-water bay grass. These are
described in Table 3.3-1 below.

Table 3.3-1 Designated Uses in the Chesapeake Bay Water Range

Designated Use | Chesapeake Bay Habitats and Communities Protected

Open-water fish | Diverse populations of sport fish, including striped bass, bluefish, mackerel, and sea trout,
and shellfish as well as important bait fish such as menhaden and silversides in surface water habitats
within tidal creeks, rivers, embayments, and the main stem Chesapeake Bay year-round

Deep-water Animals inhabiting the deeper transitional water column and bottom habitats between

seasonal fish the well-mixed surface waters and the very deep channels during the summer months

and shellfish (e.g., bottom-feeding fish, crabs, and oysters, as well as other important species, including
the bay anchovy)

Deep-channel Bottom-sediment-dwelling worms and small clams that serve as food for bottom-feeding

seasonal refuge | fish and crabs in the very deep channels in summer

Shallow-water Underwater bay grasses and fish and crab species that depend on the shallow-water

bay grass habitat provided by underwater bay grass beds

Source: (U.S. Environmental Protection Agency, 2010a)

The flow of ocean waters into the Chesapeake Bay tends to be stronger along the Bay’s eastern shore as a
result of the earth’s rotation while simultaneously forcing the freshwater flowing from the Bay’s major
tributaries along the western shore to the south, generating a counterclockwise circulation pattern
(Boicourt et al., 1999). This results in typically higher salinities in the eastern portion of the Bay than in the
western portion of the Bay. Salinity also displays a vertical gradient in the Bay, with less saline surface and
near-surface waters compared to bottom waters. Salinities are typically lower in the spring, when
freshwater inflows are highest due to melting snow and increased rainfall, and higher in the autumn,
when freshwater flows are lowest (Xu et al., 2012). Salinity differences between surface and bottom
water layers contribute to density stratification of the water column, which can inhibit vertical mixing
(Boicourt et al., 1999). The portion of the Chesapeake Bay in the vicinity of the Chesapeake Bay Water
Range is characterized by brackish, mesohaline waters, with salinity levels typically in the range of 13 to
17 parts per thousand and naturally high turbidity levels.

Concentrations of dissolved oxygen (DO) are typically low when water salinity is high and vice versa.
Hypoxic conditions (DO less than 2 milligrams per liter [mg/L]) recur annually in the Bay, typically during
summer and coinciding with increasing salinity stratification along with higher seasonal riverine input and
nutrient loadings (Sanford, 1990). For most or all of the summer, moderate hypoxia to anoxia is
characteristic of the deep waters of the shipping channel. Normal conditions (i.e., DO concentrations
greater than 5 mg/L) typically return in the early fall and persist through the winter months. Figure 3.3-2
depicts warm season salinities and DO concentrations in the Bay. More detailed discussions of hypoxia are
provided in Section 3.4 (Biological Resources).

In 1998 most of the Chesapeake Bay and its tidal waters were listed as impaired due to excess nitrogen,
phosphorus, and suspended sediment. These pollutants cause algae blooms that consume oxygen and
create “dead zones” where fish and shellfish cannot survive, block sunlight that is needed for underwater
Bay grasses, and smother aquatic life on the bottom. The high levels of nitrogen, phosphorus, and
suspended sediment are from agricultural operations, urban and suburban stormwater runoff,
wastewater facilities, air pollution, and other sources, including onsite septic systems (Boynton, 2000).
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Due to insufficient progress toward meeting the water quality goals for the Chesapeake Bay and its tidal
waters, the Chesapeake Bay TMDL was established by USEPA in December 2010. The TMDL was designed
to achieve significant reductions in nitrogen, phosphorus, and suspended sediment pollution throughout
individual Chesapeake Bay tidal segments and included pollution limits that are sufficient to meet state
water quality standards for DO, water clarity, underwater Bay grasses, and chlorophyll a (U.S.
Environmental Protection Agency, 2010a).

Water quality impairments within the CB5MH_MD basin, including the Chesapeake Bay Water Range,
associated with excess nutrient and suspended sediment loadings were addressed in the 2010
Chesapeake Bay TMDL report (U.S. Environmental Protection Agency, 2010a). Portions of the CB5MH_MD
basin are listed in the most recent water quality report, the Final 2018 Maryland Integrated Report of
Surface Water Quality, as Category 5 waters (requiring development of a TMDL) related to low index of
biological integrity scores due to unknown causes (Maryland Department of the Environment, 2018).

In addition to water quality issues related to excess nutrients and suspended sediments, surface waters
throughout the Chesapeake Bay are affected by plastic pollution (Yonkos et al., 2014; Chesapeake Bay
Program, 1999). Concentrations of plastics vary widely, but comparatively higher concentrations are
associated with higher population densities and proportions of urban and suburban development within
individual watersheds. Concentrations of plastics in surface waters of the Bay also tend to be higher
following major rain/runoff events (Yonkos et al., 2014). Microplastic concentrations ranging from 0.009 to
1.245 particles per cubic meter have been reported for Chesapeake Bay waters, with concentrations
ranging from 0.009 to 0.532 particles per cubic meter along the northern boundary of the Chesapeake Bay
Water Range (Bikker et al., 2020). Currently, there is no water quality standard for plastics.

Watershed sources are also responsible for metals loading to the Chesapeake Bay. Primary sources
include point source effluents (industrial operations and municipal treatment plant discharges), non-point
source runoff (boating and shipping activities, urban stormwater, agricultural runoff, mining operations,
and weathering), and atmospheric deposition (wet and dry deposition from evaporation of leaded fuel
and coal combustion) (U.S. Environmental Protection Agency et al., 2012). It is estimated that these
sources combined add 560,000 pounds of lead, 9,500 pounds of mercury, 710,000 pounds of copper, and
94,000 pounds of cadmium per year to the Chesapeake Bay (Chesapeake Bay Program, 1999). According
to USEPA, between 2008 and 2011, the Virginia Department of Environmental Quality collected dissolved
metals samples from near-surface waters at 130 sites within tidal portions of the Chesapeake Bay
watershed. No exceedances of chronic saltwater standards were observed for any of the metals
evaluated, including copper and lead (U.S. Environmental Protection Agency et al., 2012). Thus, waters
within the Chesapeake Bay Water Range are not impaired due to metals.

3.3.2.2 Sediments
Chesapeake Bay Water Range

Sediments in the Chesapeake Bay are largely terrigenous and contain only 1 to 3 percent organic material
(U.S. Geological Survey, 2003). The geologic profile (i.e., profile of the land surface, rock, and sediment
formations) of the middle Chesapeake Bay is primarily influenced by stormwater runoff and stream bank
and upland erosion processes that move sediments (e.g., silts, clays and rock fragments) into the Bay and
its tributaries. This influx results in sediment transitions from sand in shallow regions to clay-sand and
sand-silt-clay composites (i.e., mud) as depths increase (U.S. Geological Survey, 2003). The bottom areas
of the Chesapeake Bay Water Range, which underlie water depths exceeding 50 feet, are predominantly
characterized by silty-clay sediments (Figure 3.3-3).
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Figure 3.3-3 Characterization of Chesapeake Bay Water Range Bottom Types
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The predominant surface sediment makeup for each of the Chesapeake Bay Water Range areas of
concentrated use are as follows (Maryland Department of Natural Resources, 1999):

e The Shoal Impact and Recovery Area has a sandy bottom. The Bay Forest Impact and Recovery
Area is primarily characterized by silty-clay (mud) sediments, and the Hooper Target Complex
exhibits features of sand, silt, and clay sediments in various proportions and composites.

e The primary supersonic aim point, SS1, has a sandy bottom; SUP has a clay bottom, whereas SS2
and SS3 are characterized by silty-clay bottom sediments.

e The Hannibal Target is moored in an area of shallow water with a sand bottom, with
approximately 3.5 nautical miles of sandy bottom stretching out from the target in all directions.

Sedimentation rates in the Bay are relatively high—on the order of 0.1 to 1 centimeter per year—and
sedimentation rates vary widely depending on the region. For example, sedimentation rates can easily
vary five- to tenfold over small and large spatial scales. Spatial variability is evident, especially
throughout the main stem of the middle bay where the Chesapeake Bay Water Range is located (U.S.
Geological Survey, 2003). Results of testing indicate that most of the sediments within the main stem of
the Bay are relatively uncontaminated, whereas sediments within tributaries have higher contaminant
concentrations (Hartwell & Hameedi, 2007).

3.3.3 Water Resources and Sediments, Environmental Consequences

This section evaluates how and to what degree the testing and training activities may impact water
resources and sediments in the PRC Study Area. Activities associated with air- and land-based testing
and training and directed energy weapons testing listed in Table 2.3-1 (Annual PRC Operational Tempo
per Alternative: Activities and Assets) and Table 2.3-2 (Annual PRC Operational Tempo per Alternative:
Number of Munitions, Other MEM, and Directed Energy Weapon Systems) would not affect water
resources or sediments and, therefore, are not included in the subsequent discussion.

The two stressors from the Proposed Action and alternatives that may impact water resources and
sediments are physical disturbance and pollutants (Table 3.0-2, Stressor Potential to Impact Resource
Areas). Physical disturbance primarily focuses on the potential impacts to sediments from testing and
training activities that interact with the Bay floor. The potential impacts of pollutant stressors under
conditions associated with the No Action Alternative, Alternative 1, and Alternative 2 (Preferred
Alternative) are evaluated based on the extent to which the release of military expended material
constituents (MEMCs) could directly or indirectly impact sediments or water quality such that beneficial
uses would be adversely affected. Table 2.3-1 (Annual PRC Operational Tempo per Alternative: Activities
and Assets) and Table 2.3-2 (Annual PRC Operational Tempo per Alternative: Number of Munitions,
Other MEM, and Directed Energy Weapon Systems) identify the materials recovered and the
corresponding recovery rate for military expended materials (MEM). The term “stressor” is used
because the MEMCs present in some munitions may affect water quality and/or sediment by altering
the chemical characteristics. Stressors associated with Navy testing and training activities do not
typically occur in isolation but rather occur in some combination. An analysis of the combined impacts of
both stressors on water resources and sediments considers the potential consequences of aggregate
exposure to all stressors and the repetitive or additive consequences of exposure over multiple years.

Factors considered when assessing impacts include context and intensity of any chemical, physical, or
biological changes in sediment or water quality, violations of applicable water quality standards, and/or
any changes to designated uses. Duration is characterized as either short term or long term. “Short
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term” is defined as days or months. “Long term” is defined as months or years, depending on the type of
activity or the materials involved.

3.3.3.1 Water Resources and Sediments, No Action Alternative
Physical Disturbance

The only physical disturbance to water resources and sediments would be associated with the initial
impact and recovery (where appropriate) of munitions and other MEM from the Bay floor and,
secondarily, anchor deployments (vessels and stationary targets) and similar activities. As noted in
Section 3.0 (Introduction), munitions and other MEM that may cause physical disturbance include
live-fired (e.g., gun ammunition and rockets) and non-explosive munitions (e.g., bombs, mines, and
missiles). Release of these assets would primarily occur in the Chesapeake Bay Water Range and would
be focused around targets within the munition concentration areas shown in Figure 2.1-3 (Chesapeake
Bay Water Range Munition Concentration Areas). Testing and training activities would be distributed
throughout the year and, thus, the potential for physical disturbance would occur throughout the year.

The potential for MEM to physically impact marine substrates as they come into contact with the
bottom depends on several factors, such as the size, shape, type, density, and speed of the material
through the water column; the amount of the material expended; the frequency of testing or training;
water depth, water currents, or other disturbances; and the type of substrate. Most of the kinetic
energy of the expended material, however, is dissipated within the first few feet of the object entering
the water, causing it to slow considerably by the time it reaches the substrate. Because the substrate
disturbance caused by a strike is proportional to the force of the strike, smaller/lighter materials moving
at slower speeds result in lesser direct strike impacts. In softer substrates (e.g., sand, mud, silt, clay, and
composites), the impact of the expended material coming into contact with the bottom, if large enough
and striking with sufficient momentum, may result in a depression and a localized redistribution of
sediments as they are temporarily suspended in the water column.

Another potential physical disturbance that MEM could have on substrates would be to cover them or
to alter the type of substrate and, therefore, its function as habitat. MEM that settle on intermediate,
hard or artificial substrates, while covering the bottom, may serve a similar habitat function as the
substrate it is covering by providing a hard surface on which organisms can attach. Most MEM that
settle on soft bottom habitats, while not damaging the actual substrate, would inhibit the substrate’s
ability to function as a habitat by covering it with a hard surface. This would effectively alter the
substrate from a soft surface to a hard structure and, therefore, would alter the habitat to be more
suitable for organisms more commonly associated with hard surface environments. See Section 3.4
(Biological Resources) for discussion on bottom habitat impacts.

To estimate the magnitude of potential impacts on topography and abiotic substrate (e.g., sediments),
an analysis was conducted using the two-dimensional footprint of MEM types relative to mapped
substrate types (Appendix E, Military Expended Materials and Physical Disturbance and Strike Analysis).
For locations where MEM may be expended, 0.2 acre of impacted bottom potentially would be affected
by MEM expenditures under the No Action Alternative. Therefore, the area potentially impacted
represents a small (less than 0.0002 percent) portion of the bottom where impacts could occur.
Cartridge casings are included in the footprint calculations, which yields conservative results since all
casings from small-caliber gun ammunition fired from aircraft are retained within the aircraft and a
portion of those fired from vessel platforms are retained within the vessel.
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Based on the analysis, the highest percentage (0.008 percent) of bottom impacted occurs in the
Hannibal Target munition concentration area, where the bottom is mostly sandy. Small arms
ammunition have poor energy retention when fired into water, losing most of their energy within a few
feet of entering the water (Noonan & Steves, 1970). This decrease in energy results in a slowed speed
prior to impact with the bottom. Therefore, small arms ammunition does not impact the bottom with
great velocity, resulting in only minor physical disturbance to sediments.

Depending on density of the material and substrate properties (including natural disturbance from
waves and currents), MEM may become buried quickly, while in other areas they may persist on the
sediment surface until they degrade over the long term. The majority of munition concentration areas
have muddy substrate in deeper water, where heavier items would sink quickly below the sediment
surface. The smaller portion of MEM landing on firm sand or shell bottom would take relatively longer to
become buried. Approximately 65 percent of MEM falling on sandy substrate areas (e.g., Hannibal
Target) would become buried in 90 days (Inman & Jenkins, 2002). MEM that settle in the shallower,
more dynamic environments of the PRC Study Area (e.g., also Hannibal Target area) eventually could be
covered over by sediments moving with currents and other coastal processes (e.g., storms and
hurricanes).

Inadvertent contacts or strikes of firm or hard bottom substrates by vessels, anchors, or in-water devices
could also cause physical disturbance to the Bay floor. However, contact could also cause damage to the
vessel or device and, in most cases, is avoided when possible. The recovery of high-value, in-water
devices (e.g., torpedoes) on firm, sandy substrate is an exception to a general avoidance of substrate
impacts. An in-water device coming to rest on firm, sandy bottom would cause a localized disturbance of
the substrate and the temporary replacement of soft substrate with artificial substrate. Recovery of the
device by range support boat personnel or divers could also create another localized disturbance during
removal activities. Soft sediment shoals are subject to natural, physical processes (e.g., currents and
turbulence from waves and storms) that can quickly alter their form after such minor disturbances. Soft
substrate in inshore waterways may also be subjected to physical disturbance due to propeller wash
(e.g., turbulence from a vessel propeller) where the safety of the vessel is not imperiled but the
sediment is physically disturbed. Bottom sediments in nearshore areas are also subject to constant
influences from natural physical processes, such as currents, waves, and sedimentation, and biological
activities that have a much greater effect on sediment stability than intermittent disturbances from
testing and training activities.

Devices such as bottom crawlers would not permanently impact the substrate on which they are placed
since deployment is temporary. Mine shapes are typically deployed over soft substrates in navigation
corridors, where there is minimal risk of an anchor getting stuck on the bottom; deployment in rugged
bottom areas with hard or artificial substrate are avoided. When dropping anchor, vessel crews also
target soft substrate for the same reason. The substrate disturbance from mine shapes and anchors
would likely be temporary and minimal based on the size of the Chesapeake Bay Water Range and low
number of bottom devices deployed in the PRC Study Area.

Vessel operations, target deployments, and physical effects of munitions striking the water surface or
descending through the water column would not result in any changes to the physical properties of
marine waters that would alter natural mixing or circulation processes or generate wakes or waves with
the potential for eroding adjacent shorelines due to the small vessel wakes and distance from shore.
Due to the exposed and relatively high-energy shorelines in the PRC Study Area where testing and
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training activities take place, erosion due to vessel transit wakes would not be discernable from natural
erosive forces (Zabawa & Ostrom, 1980).

Pollutants

Concerns regarding longer-term impacts to water and sediment quality are primarily related to pollutant
stressors associated with metals released from the physical/chemical decomposition of MEM (which are
not pollutants themselves) and other MEMCs (e.g., plastic and chemical constituents) into the water
column and sediments. As discussed in Section 2.1.3.4 (Munitions and Other MEM), munitions used
within the PRC are non-explosive steel shapes and contain steel, concrete, vermiculite, or other non-
explosive materials (U.S. Department of the Navy, 1998). Although non-explosive munitions do not
contain explosive warheads, some may contain propellant (e.g., live rocket or missile motors), fuse
sensors, signal cartridges (also referred to as spotting charges), or other energetic materials. The
majority of the constituents that make up the non-explosive munitions are not of potential concern
(e.g., steel and iron). However, some inert munitions used on the range may contain a small percentage
of constituents of potential concern, such as metals or plastic.

Metals

Metal surfaces such as munitions casings are susceptible to physical and chemical decomposition when
immersed in water. The decomposition process has the potential to leach metals to the environment.
However, this is a relatively slow process that is related to the density and surface area of the object, the
mass loss, and the duration of exposure. Rates of mass loss vary, depending on whether the metal
object is exposed or buried and environmental conditions (e.g., oxygen levels). Expended munitions
present on the sediment surface have the greatest potential for corrosion, whereas the rate of metal
corrosion of buried munition casings is reduced due to the lower DO concentrations. Munitions
expended in an area with a sandy bottom are less likely to bury upon impact than those expended in an
area with soft mud substrate. Therefore, for a sandy bottom, it is anticipated that more expended
munitions would remain unburied on the Bay floor and have a comparatively greater exposure to
corrosion than that of munitions expended in areas with a mud substrate (U.S. Department of the Navy,
2013c).

Because recovered munitions are removed from the water shortly after they are expended, the release
of metals from these munitions are not a concern as they will not be in the water long enough for
meaningful releases to occur. As indicated in Table 2.3-2 (Annual PRC Operational Tempo per
Alternative: Number of Munitions, Other MEM, and Directed Energy Weapon Systems), typical recovery
rates for expended munitions during the 10-year baseline were 55 percent and 80 percent for missiles
and torpedoes, respectively, but 0 percent for bombs, rockets, chaff, and gun ammunition.

Overall, MEMC metals of potential concern (copper and lead) deposition under the No Action
Alternative represent negligible to minor increases of annual metal inputs into the Bay due to
continuation of testing and training activities. The greatest source of MEMC metals of potential concern
(copper and lead) is primarily small-caliber gun ammunition.

The Navy performed predictive modeling (U.S. Department of the Navy, 2013c) to evaluate risks to

human health and the environment under current operating conditions for the Chesapeake Bay Water
Range. The predictive modeling found that it would take over 100 years of releases at current rates to
exceed screening value levels in sediment and over 1,000 years to exceed screening values in water at
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the Hannibal Target area, which has the highest expected concentration of munitions and greatest mass
of metal munition constituents. Other munitions release areas would be less affected.

Based on the modeling results (U.S. Department of the Navy, 2013c), the Navy concluded that the
continuation of operations at the Chesapeake Bay Water Range would not pose unacceptable risks to
human health or the environment and would not exceed water and sediment quality criteria. The study
also concluded that the current range management and environmental compliance procedures were
adequately protective and in compliance with applicable regulations (U.S. Department of the Navy,
2013c).

Because chaff contains aluminum and is released as part of previous and ongoing testing and training
exercises, there is a potential that it could present a source of aluminum to Bay waters and sediment.
Wilson et al. (2002) evaluated impacts from the Navy’s chaff releases over the Chesapeake Bay and
determined that releases resulted in minimal and statistically insignificant increases in aluminum
concentrations in Bay sediments and sediment pore waters (i.e., water between sediment grains). They
concluded that chaff releases did not adversely affect aluminum concentrations within the testing and
training areas.

Other MEMCs

Other types of MEM, including flares, jet-assisted takeoff (JATO) bottles, signal cartridges/spotting
charges, marine markers, sonobuoys, and chaff used during training and testing activities represent
potential sources of MEMCs to the PRC. Flares are typically one of two types: decoy or illumination
flares. Pyrophoric decoy flares are commonly based on magnesium or another hot-burning, highly
reactive metal that ignites when exposed to air. Marine markers contain phosphorus and are designed
to fully combust while on the water’s surface. lllumination flares do not contain phosphorus.

The use of marine markers during testing and training activities associated with the Proposed Action
represents a negligible source of phosphorus to the PRC Study Area because phosphorus contained in
the markers typically is fully combusted during use. As discussed in Section 3.5 (Public Health and
Safety), the dud rate (i.e., markers that do not ignite during deployment) is typically low, such that no
residual reactive phosphorus remains. Phosphorus contained in a dud is consumed in an oxidizing
environment (i.e., environment with oxygen), although it can be persistent in an anoxic environment
(i.e., environment without oxygen). An extensive literature review and controlled experiments
conducted by the U.S. Air Force revealed that decoy flare use poses little risk to the environment or
animals (U.S. Department of the Air Force, 1997). Accordingly, the impact of phosphorus on water
resources in the PRC Study Area is considered negligible.

Sonobuoys typically contain both metal and nonmetal components, such as nickel-plated/steel-coated
housing covered with polyvinyl chloride plastic to reduce corrosion, containing approximately 1 pound
of metals (i.e., lead and copper) per buoy. Lithium batteries used in sonobuoys normally consist of a
nickel-plated steel jacket containing sulfur dioxide, lithium, carbon, acetonitrile, and lithium bromide.
During battery operation of the sonobuoy, the lithium reacts with the sulfur dioxide and forms lithium
dithionite. Once the cell is activated, the reaction proceeds nearly to completion prior to battery
termination and only a small amount of reactants remain when the battery life ends. These residual
materials are expected to gradually dissolve and/or become diluted by Bay tides and currents. After
battery life expires (which takes no more than eight hours), the sonobuoy scuttles itself and sinks to the
bottom. Once scuttled, the outside metal case may become encrusted from seawater processes and
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marine organisms, further slowing the rate of corrosion. Expended sonobuoys would not be expected to
pose any risk to human health or the environment.

A JATO bottle consists of an aluminum body. The rocket propellant of bottles used at the Chesapeake
Bay Water Range is an energetic of nitrocellulose and nitroglycerin. Certain types of bottles contain
ammonium perchlorate; however, these types of bottles are not and have not been expended in the
Chesapeake Bay Water Range in over a decade. Due to the energetics being consumed during firing and
subsequent dilution by Bay waters, a minute fraction of total perchlorate may have been deposited at
the firing points; therefore, energetics from JATO units would not be expected to pose any risk to
human health or the environment.

Most of the MEMCs in rockets, flares, signal cartridges/spotting charges, and marine markers are
consumed during use. Any residual constituents would be diluted by the waters of the Chesapeake Bay
to extremely low concentrations. Further chemical breakdown and degradation would further reduce
any effects to water or sediment quality.

Some munitions and other MEM used for testing and training in the Chesapeake Bay Water Range
contain small amounts of plastic, such as that associated with chaff cartridge end caps and flare pads
and pistons. The plastic residuals are not recovered after the munitions are expended. Given the limited
numbers of munitions and MEM expended, the small amounts of plastic contained in the munitions, and
intermittent use, this represents a negligible contribution to loadings. As mentioned in Section 3.3.2.1
(Surface Water), concentrations of microplastics in Chesapeake Bay vary widely, but higher
concentrations are associated with higher population densities and urban and suburban development
within individual watersheds (Yonkos et al., 2014). Also, microplastic concentrations in water samples
from the northern portion of the Chesapeake Bay Water Range generally were in the lower end of the
range of concentrations for the larger Chesapeake Bay study area (Bikker et al., 2020), suggesting that
prior testing and training in the Chesapeake Bay Water Range has not resulted in elevated microplastic
concentrations.

Combined Stressors

A number of activities related to the No Action Alternative, including anchor deployment and recovery
activities (e.g., vessels and stationary targets), bottom crawlers, impacts of sinking non-explosive
munitions and other MEM and target fragments on the Bay floor, would result in both minor physical
disturbances to bottom sediments as well as short-term changes in water quality. These changes
primarily would be related to resuspension of bottom sediments, which would result in localized
increases in suspended sediment concentrations and turbidity levels in near-bottom water layers.

The amount of sediment resuspended into the water column from disturbances to the Bay floor would
depend on a number of factors, such as the composition of the substrate (e.g., proportions of sand, silt,
and clay, water content, and cohesion), the size and mass of an anchor or MEM impacting the bottom,
and methods used for MEM recovery. In general, sediments resuspended into the water column would
resettle rapidly (within minutes to hours) to the Bay floor depending on sediment properties (sand
would settle faster than silt or clay particles), height of particles resuspended above the bottom, density
stratification of the water column, and current strength. During the settling period, suspended particles
may be transported laterally by currents.

These minor and temporary increases in turbidity would occur within the MEM disturbance/strike
footprints. As discussed in Appendix E (Military Expended Materials and Physical Disturbance and Strike
Analysis) and shown in Table 3.3-2, bottom disturbance footprints represent only a minor portion of the
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target areas. In addition, small arms ammunition have poor energy retention when fired into water,
losing most of their energy within a few feet of entering the water (Noonan & Steves, 1970) and
therefore would not impact the bottom with great velocity. Excluding the contributions to bottom
disturbance from small-arms ammunition would result in comparatively smaller footprints. When
coupled with the sand bottom present at the site (sand settles out of the water column relatively quickly
when compared to silts and clays), only minor, temporary increases in turbidity would result from
expended munitions. These disturbances would be localized, and the spatial extent would be limited to
a few meters from where the bottom was impacted. As testing and training activities would be
distributed throughout the year and at different locations, it is unlikely that turbidity impacts from
separate activities or exercises would merge or interact.

Sediment disturbance could also result in minor decreases in DO concentrations as a result of
resuspension of sediments with an oxygen demand. However, the Chesapeake Bay is subject to large,
short-term variability in DO concentrations associated with physical processes in the Bay (Sanford,
1990). It is unlikely that short-term and localized sediment resuspension events associated with the No
Action Alternative would measurably reduce DO concentrations in Bay waters. The No Action
Alternative would not affect Chesapeake Bay sedimentation rates or loading (e.g., not add sediments).
Most of the PRC Study Area shorelines are either highly developed with artificial structures or relatively
exposed with a mixture of sediment shorelines and fringing wetlands. Due to the exposed and relatively
high-energy shorelines, vessel transit wake would not be expected to contribute to Chesapeake Bay
sediment loading (Zabawa & Ostrom, 1980).

Table 3.3-2  Annual Physical Disturbance Footprints for the
Hannibal and Hooper Target Areas

No Acti

Ordnance 0A¢ lo'n % of Alternative 1 % of Alternative 2 % of
. Alternative i .

Concentration ., Target | MEM footprint Target | MEM footprint | Target
Area/Target MEM footprint Area (square feet) Area (square feet) Area

(square feet)
Hannibal 4,130 0.008 6,323 0.011 7,323 0.012
Hooper 4,866 0.002 9,829 0.004 11,343 0.005

Key: MEM = military expended materials.

Therefore, under the No Action Alternative, physical disturbance and pollutant stressors would not
adversely affect designated beneficial use or pose unacceptable risks to human health or the
environment.

3.3.3.2 Water Resources and Sediments, Alternative 1 Potential Impacts
Physical Disturbance

Under Alternative 1, potential impacts would be similar to but slightly higher (due to increased testing
and training activities and non-explosive munitions and other MEM) than those described for the No
Action Alternative. Table 3.3-2 presents annual physical disturbance footprints of the alternatives for the
Hannibal and Hooper Target areas.

Although the disturbance area associated with the Alternative 1 footprints would be larger than those
associated with the No Action Alternative, the overall physical disturbance effect on sediment in the PRC
Study Area would be negligible due to the relatively small affected areas when compared to the size of
the target areas and Chesapeake Bay.
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Pollutants

Due to the increased testing and training activities, pollutant impacts from non-explosive munitions and
other MEM would be similar to but slightly higher than those described for the No Action Alternative.
Alternative 1 would include the use of marine markers within the Patuxent River Seaplane Area and
sonobuoys at the dip points, which would not be included for the No Action Alternative. However,
because marine markers would be consumed during use and sonobuoys would be scuttled, impacts to
water and sediment quality would be the same as those for the Chesapeake Bay Water Range under the
No Action Alternative. Under Alternative 1, impacts from pollutant stressors to water quality and
sediments would not adversely affect a designated beneficial use or pose unacceptable risks to human
health or the environment.

Combined Stressors

As shown in Table 3.3-2, the physical disturbance footprints under Alternative 1 would be comparatively
higher than those associated with the No Action Alternative. Regardless, the portion of the areas
affected would remain small. Changes to water quality due to sediment resuspension related would
remain temporary and localized. Consequently, the effects of the combined stressors of physical
disturbance and pollutants would not adversely affect a designated beneficial use or pose unacceptable
risks to human health or the environment.

3.3.3.3 Water Resources and Sediments, Alternative 2 (Preferred Alternative) Potential Impacts
Physical Disturbance

Due to increased testing and training activities under Alternative 2, physical disturbance from non-
explosive munitions and other MEM would be similar to but slightly higher than those described for the
No Action Alternative. Table 3.3-2 presents annual physical disturbance footprints for each of the
alternatives for the Hannibal and Hooper Target areas.

Although the disturbance area associated with the Alternative 2 footprints would be larger than those
associated with the No Action Alternative, the overall physical disturbance effect on sediment in the PRC
Study Area would be negligible due to the relatively small affected areas when compared to the size of
the target areas and Chesapeake Bay.

Pollutants

Due to the increased testing and training activities under Alternative 2, pollutant impacts from non-
explosive munitions and other MEM impacts would be similar to but slightly higher than those described
for the No Action Alternative. Alternative 2 would include the use of marine markers within the
Patuxent River Seaplane Area and sonobuoys at the dip points, which would not be included for the No
Action Alternative. However, because marine markers would be consumed during use and sonobuoys
would be scuttled, impacts to water and sediment quality would be the same as those for the
Chesapeake Bay Water Range under the No Action Alternative. Regardless, under Alternative 2, impacts
from pollutant stressors to water quality and sediments would not adversely affect designated beneficial
use or pose unacceptable risks to human health or the environment.

Combined Stressors

As shown in Table 3.3-2, the physical disturbance footprints under Alternative 2 would be comparatively
higher than those associated with both the No Action Alternative and Alternative 1. Regardless, the
portion of the areas affected would remain small. Changes to water quality due to sediment
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resuspension related would remain temporary and localized. Consequently, the effects of the combined
stressors of physical disturbance and pollutants would not adversely affect a designated beneficial use
or pose unacceptable risks to human health or the environment.

3.3.3.4 Alternatives Impact Summary

Summary of Impacts, Water Resources and Sediments
Physical Disturbance:

No Action Alternative

e Impacts would consist of minor, localized, and short-term (depending on sedimentation rate)
changes to bottom contours and bottom type due to initial impact and recovery of munitions
and other MEM from the Chesapeake Bay floor as well as from anchor deployments and
similar activities.

Alternative 1

e Impacts would be similar to but slightly higher (due to increased testing and training activities
and non-explosive munitions and other MEM) than those described for the No Action
Alternative.

Alternative 2 (Preferred Alternative)

e Due to increased testing and training activities under Alternative 2, physical disturbance from
non-explosive munitions and other MEM would be similar to but slightly higher than those
described for the No Action Alternative.

Pollutants (Military Expended Material Constituents):

No Action Alternative

e Impacts would include minor, localized, and short-term increases in turbidity associated with
resuspended sediments from physical disturbance to bottom sediments.

e Impacts to beneficial uses of water resources would include a minor potential for releases of
MEMCs.

e Pollutant stressors would not adversely affect designated beneficial use or pose unacceptable
risks to human health or the environment.

Alternative 1

e Due to increased testing and training activities, impacts from non-explosive munitions and
other MEM would be similar to but slightly higher than those described for the No Action
Alternative.

Alternative 2 (Preferred Alternative)

e Due to the increased testing and training activities under Alternative 2, pollutant impacts
from non-explosive munitions and other MEM would be similar to but slightly higher than
those described for the No Action Alternative.
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Combined Stressors:

No Action Alternative

e Impacts would consist of minor, localized, and short-term increases in turbidity and decreases
in dissolved oxygen due to resuspension of bottom sediments related to physical
disturbances.

Alternative 1

e Impacts would be similar to but slightly higher (due to slightly greater physical disturbance
footprints) than those described for the No Action Alternative.

Alternative 2 (Preferred Alternative)

e Due to increased testing and training activities and slightly greater physical disturbance
footprints under Alternative 2, changes to water quality would be slightly greater than those
described for the No Action Alternative and Alternative 1, but would remain short term and
localized.
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3.4 Biological Resources

Biological resources include living, native, or naturalized plant and animal species and their habitats.
Whereas there are a wide variety of species that may occur in the Patuxent River Complex (PRC) Study
Area, the focus of discussions in this section will be on those species and habitat features deemed of
particular importance (e.g., threatened or endangered species, fishery species, species structuring the
ecosystems) or interest (e.g., high relative abundance, unique stressor vulnerabilities). The biological
resources section is organized differently than other resources in this document to accommodate a
number of regulatory settings that require separate analysis.

The background information and analysis for biological resources in the PRC Study Area proceeds in the
following order:

e Section 3.4.1 (Regulatory Setting) describes federal and state regulations pertaining to biological
resources;

e Section 3.4.2 (Affected Environment) describes the affected biological sub-resource groups (e.g.,
vegetation, invertebrates, fishes) and the environmental baseline. The environment baseline
describes the primary impacts on biological resources from human activities that provide
important context for the subsequent analysis sections;

e Section 3.4.3 (Environmental Consequences) describes the generic approach to stressor-based
analysis and provides the impact analysis for Proposed Action alternatives as required by the
National Environmental Policy Act (NEPA); and

e Sections 3.4.4 through 3.4.7 (Federal Endangered Species Act — Biological Assessment, Marine
Mammal Protection Act — Biological Assessment, and Magnuson-Stevens Fishery Conservation
and Management Act — Essential Fish Habitat Assessment) address special status species and
habitats that may require consultations that are clearly identified in the Environmental Impact
Statement (EIS).

The primary subcategories describing both the environmental baseline and affected biological sub-
resources are habitat-based and include estuarine and aerial/terrestrial/freshwater communities. The
habitat-based subcategories are consistent with federal agency jurisdictions; National Marine Fisheries
Service (NMFS) has jurisdiction over estuarine aquatic species and/or habitats (e.g., sea turtles in the
water), whereas the United States (U.S.) Fish and Wildlife Service (USFWS) has jurisdiction over
terrestrial/aerial/freshwater species and/or habitats? (e.g., sea turtles nesting on the land).

3.4.1 Biological Resources, Regulatory Setting

Regulatory settings that apply to federal actions and biological resources include the National
Environmental Policy Act (NEPA), the Endangered Species Act (ESA), the Marine Mammal Protection Act
(MMPA), the Migratory Bird Treaty Act (MBTA), Bald and Golden Eagle Protection Act (BGEPA), and
other federal and state regulations. Habitat for some species is federally protected by the ESA (estuarine
and terrestrial/freshwater) and Magnuson-Stevens Fishery Conservation and Management Act
(estuarine only).

2 With the exception of manatees that may inhabit marine, estuarine, and freshwater habitats (mostly nearshore or inshore).
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3.4.1.1 National Environmental Policy Act

NEPA requires a comprehensive analysis of the impact of proposed action alternatives on biological
resources including the factors that would be considered in a determination of significance and whether
they may result in significant impacts (e.g., long-term/population-level impacts). Significance is
described in terms of context and intensity of potential impacts. For biological resources, context can
refer to the significance of an action relative to overall threats to the plant or animal populations
inhabiting the affected environment of a study area (i.e., the environmental baseline). Context could
also include the spatial scale and temporal frequency of a proposed action (e.g., localized and infrequent
effects within a region) relative to the characteristics of affected plants and animals (e.g., short and
long-term responses to acoustic stressors). Intensity refers to the severity and extent of the potential
environmental impact, which can be thought of in terms of the potential magnitude of the likely effects
(e.g., a loud and sharp noise within an animal’s hearing range or a quiet and dull noise outside of their
hearing range).

Refer to Section 3.4.3 (Environmental Consequences) for analysis with respect to the Proposed Action
alternatives and NEPA. Sections 3.4.4 to 3.4.7 cover the analysis details for species and habitats with one
or more special regulatory designations. Whereas specific regulatory determinations are not required by
NEPA, the analysis of Proposed Action alternatives represents a minimum level of analysis for all
biological resources in the PRC Study Area. Analysis conclusions for all biological resources at a NEPA-
level of analysis are summarized in Section 3.4.3.4 (Alternative Impact Summary).

3.4.1.2 Endangered Species Act

The purpose of the ESA is to conserve and recover federally listed threatened and endangered species
and the ecosystem upon which they depend. Section 7 of the ESA requires action proponents to consult
with the USFWS or National Oceanic and Atmospheric Administration (NOAA) Fisheries to ensure that
their actions are not likely to jeopardize the continued existence of federally listed threatened and
endangered species, or result in the destruction or adverse modification of designated critical habitat.
Critical habitat cannot be designated on any areas owned, controlled, or designated for use by the
Department of Defense (DoD) where an Integrated Natural Resources Management Plan (INRMP) has
been developed that, as determined by the Department of Interior or Department of Commerce
Secretary, provides a benefit to the species subject to critical habitat designation.

Refer to Sections 3.4.4.1 and 3.4.4.2 (Federal Threatened or Endangered Species — National Marine
Fisheries Service Jurisdiction and U.S. Fish and Wildlife Service Jurisdiction, respectively) for more
information and analysis with respect to the Preferred Alternative and the ESA.

3.4.1.3 Marine Mammal Protection Act

All marine mammals are protected under the provisions of the MMPA. The Act prohibits any person or
vessel from “taking” marine mammals in the United States or the high seas without authorization. The
Act defines “take” to mean “to harass, hunt, capture, or kill or attempt to harass, hunt, capture, or kill
any marine mammal.” Under the Act, for military readiness activities, such as the U.S. Department of
the Navy (the Navy) testing and training, behavioral “harassment” is: “any act that disturbs or is likely to
disturb a marine mammal or marine mammal stock in the wild by causing disruption of natural
behavioral patterns, including, but not limited to, migration, surfacing, nursing, breeding, feeding, or
sheltering, to a point where such behavioral patterns are abandoned or significantly altered” (16 U.S.
Code (U.S.C.) section 1362(3)(18)(B)). Regulatory conclusions for the MMPA are made in terms of
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whether the Preferred Alternative will result in the unintentional taking of one or more individual
marine mammals, thus requiring a take authorization pursuant to section 101(a)(5)(A) of the Act.

Refer to Section 3.4.5 (Marine Mammal Protection Act — Biological Assessment) for analysis and
conclusions with respect to the Preferred Alternative and the MMPA.

3.4.1.4 Bird Protection Acts

Federal bird protection acts include the MBTA and the BGEPA. Refer to Section 3.4.3 (Environmental
Consequences) for analysis and conclusions with respect to the Proposed action alternatives and the
bird protection acts. Refer to Section 3.4.6 (Bird Protection Acts — Regulatory Conclusions) for regulatory
conclusions with respect to the Proposed Action alternatives and these acts.

Migratory Bird Treaty Act

Most migratory and resident bird species that are considered native are protected under the MBTA, and
their conservation by federal agencies is mandated by Executive Order (EO) 13186 (Responsibility of
Federal Agencies to Protect Migratory Birds). Nonnative birds that were introduced by humans
(intentionally or unintentionally) are not protected by the Act.

Under the MBTA, it is unlawful by any means or in any manner, to pursue, hunt, take, capture, kill,
attempt to take, capture, or kill, [or] possess migratory birds or their nests or eggs at any time, unless
permitted by regulation. The 2003 National Defense Authorization Act gave the Secretary of the Interior
authority to prescribe regulations to exempt the Armed Forces from the incidental taking of migratory
birds during authorized military readiness activities. The final “Readiness” rule authorizing the DoD to
take migratory birds in such cases includes a requirement that the Armed Forces must confer with the
USFWS to develop and implement appropriate conservation measures to minimize or mitigate adverse
effects of the Proposed Action if the action will have a significant negative effect on the sustainability of
a population of a migratory bird species.

Bald and Golden Eagle Protection Act

Bald and golden eagles are protected by the BGEPA. This Act prohibits anyone, without a permit issued
by the Secretary of the Interior, from taking bald eagles, including their parts, nests, or eggs (16 U.S.C.
sections 668—668c). The Act defines “take” as “pursue, shoot, shoot at, poison, wound, kill, capture,
trap, collect, molest or disturb.” “Disturb” is further defined as “to agitate or bother a bald or golden
eagle to a degree that causes, or is likely to cause, based on the best scientific information available,
injury to an eagle, a decrease in productivity by substantially interfering with the eagle’s normal
breeding, feeding or sheltering behavior, or nest abandonment by substantially interfering with the
eagle’s normal breeding, feeding or sheltering behavior.” Additionally, the Act prohibits activities around
an unoccupied nest site if, upon the eagle’s return, the activities are shown to have resulted in an
adverse impact on the eagle. Under the BGEPA, a federal permit may be issued to authorize specific
activities including the take, possession, and transportation of specimens for scientific or exhibition
purposes, for the religious purposes of Indian tribes, or when a take is necessary to protect wildlife or
agriculture in a particular area.

3.4.1.5 Magnuson-Stevens Fishery Conservation and Management Act

Essential Fish Habitat (EFH) is defined under the Magnuson-Stevens Fishery Conservation and
Management Act (MSA) (16 U.S.C. sections 1801-1882), as amended by the Sustainable Fisheries Act of
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1996 (Public Law 104-267), as “those waters and substrate necessary to fish? for spawning, breeding,
and feeding or growth to maturity.” Title 50 of the Code of Federal Regulations (CFR), sections 600.05
through 600.930, further interprets the definition of EFH in 16 U.S.C. sections 1801-1882 to mean
“waters including aquatic areas and their associated physical, chemical, and biological properties that
are used by fish and may include aquatic areas historically used by fish where appropriate; substrate
includes sediment, hard bottom, structures underlying the waters, and associated biological
communities; necessary means the habitat required to support a sustainable fishery and the managed
species contribution to a healthy ecosystem; and spawning, breeding, feeding, or growth to maturity
covers a species’ full life cycle.” The MSA requires that EFH be identified for those species actively
managed under federal fishery management plans. This includes species managed by the regional
fishery management councils established under the MSA, as well as highly migratory species managed
by the NMFS.

Refer to Section 3.4.7 (Magnuson-Stevens Fishery Conservation and Management Act — Essential Fish
Habitat Assessment) for analysis and conclusions with respect to the Preferred Alternative and the MSA.

3.4.1.6 Other Federal and State Regulatory Settings

Other federal and state regulatory settings such as the Fish and Wildlife Conservation Act and state
threatened or endangered species regulations do not require consultation documents but do merit
some attention in Section 3.4.3 (Environmental Consequences). Compliance with the Coastal Zone
Management Act, with regard to biological resources, is covered in Chapter 5 (Other Considerations
Required by NEPA).

Fish and Wildlife Conservation Act

As part of the 1988 amendment to the Fish and Wildlife Conservation Act (Public Law 100-653), the
USFWS is required to identify Birds of Conservation Concern, which are species, subspecies, and
populations of migratory nongame birds that, without additional conservation actions, are likely to
become candidates for listing under the ESA (U.S. Fish and Wildlife Service, 2008). The USFWS published
the most recent list of Birds of Conservation Concern in 2008, which identified specific species within 37
Bird Conservation Regions across North America. The goal envisioned by the USFWS in identifying these
species is to stimulate the implementation of coordinated proactive management and conservation
actions among federal, state, tribal, and private partners to prevent these species from being listed
under the ESA. Additionally, the Bird Conservation Region lists (U.S. Fish and Wildlife Service, 2008) are
intended to assist federal land managing agencies and their partners in their efforts to abide by the bird
conservation principles embodied in the MBTA and EO 13186 (Responsibilities of Federal Agencies to
Protect Migratory Birds). The PRC study area is located within Bird Conservation Region 30, the New
England/Mid-Atlantic Coast.

Birds of Conservation Concern are highlighted in Section 3.4.2.6 (Affected Environment, Birds), and they
are included generically with “uncommon/specialist species” of animals referred to in Section 3.4.3
(Environmental Consequences).

State Threatened or Endangered Species

The Maryland Department of Natural Resources has designations for special status species including
endangered, threatened, species in need of conservation, rare species, and watch list species (Maryland

3 To include fish, invertebrates, and vegetation
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Department of Natural Resources, 2020a). Delaware threatened or endangered species do not intersect
with the relevant affected environment of the study area, though there is a minor intersection with
high-altitude airspace. Species with a special status designated by Virginia may occur outside the Naval
Air Station (NAS) Patuxent River, but in only the southern margins of the PRC Study Area. Special
designations by the state of Virginia include endangered, threatened, and Virginia Wildlife Action Plan
tiered species (Virginia Department of Game and Inland Fisheries, 2018).

Potential effects to State or territory listed species and their habitats must be evaluated and
mitigations proposed in environmental planning analyses, as appropriate. Conservation of these
species and any other species at risk and their habitats should be addressed in INRMPs and per State
wildlife action plans to the extent practicable and in ways that support the Navy mission. State-listed
plants and animals are highlighted in the affected environment subsection of Section 3.4.4 (Federal
Endangered Species Act — Biological Assessments), and they are included generically with
“uncommon/specialist species” in the environmental consequences subsections. State-listed species
may also be considered special coastal resources protected under state coastal zone resource
protection plans, which derive authority from the federal Coastal Zone Management Act and the
requirement for Federal Consistency Determinations (refer to Chapter 5, Other Considerations
Required by NEPA).

3.4.2 Biological Resources, Affected Environment

The affected environment for biological resources, by sub-resource, inhabiting different PRC
environments is summarized in Table 3.4-1, with supporting narratives and analysis provided in the
following sub-resource sections.

Table 3.4-1 Summary of Proposed Action Stressors Affecting Biological Resources in PRC
Study Area Environments

Primary Environments
Study Area Locations
Stressor " . -
Estuarine Aerial Terrestrial/Freshwater
Sub-stressor ) 3 X
Chesapeake Bay Water Restricted Airspace NAS Patuxent River and OLF
Range and Other Waters | and Helo OPAREAs Webster
Acoustic
Air-Based Assets I,F,H,B, M I,B,M I,F,H,B, M
Water-Based Assets I,F,H,B,M ,B,M -
Land-Based Assets - ,B,M I,H,B,M
Wgapons Firing/Impact LF H,B,M LB M L H,B,M
Noise
Physical Disturbance and Strike
Air-Based Assets - ,B,M -
Water-Based Assets V,I,F,H,B,M ,B,M -
Land-Based Assets - ,B,M V,I,H,B,M
Mllltar.y Expended V.LEH B M LB, M i
Materials
Pollutants
Air Pollutants? H, B, M ,B,M I,H,B,M
Water Pollutants? V,|,F,H,B,M - -
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Table 3.4-1 Summary of Proposed Action Stressors Affecting Biological Resources in PRC
Study Area Environments, Continued

Primary Environments

Study Area Locations

Estuarine Aerial Terrestrial/Freshwater
Chesapeake Bay Water Restricted Airspace NAS Patuxent River and OLF
Range and Other Waters | and Helo OPAREAs Webster

Stressor
Sub-stressor

Energy

Air-Based Assets - ,B,M I,H,B,M
Water-Based Assets I,F,H,B,M - -
Land-Based Assets - ,B,M I,H,B,M
Directed Energy? I,F,H,B,M I,B,M V,I,H,B,M

Entanglement, Ingestion
Military Expended

I, F, H,B,M - -
Materials e
Indirect/Secondary
Assets and/or Military V.LEH B M LB, M V.1 H B M

Expended Materials

Key: B = Birds; F = Fishes; H = Reptiles/Amphibians (i.e., Herpetofauna); Helo OPAREA = Helicopter Operating Area; | =
Invertebrates; M = Mammals; MEM = military expended materials; NAS = Naval Air Station; OLF = Outlying Field; PRC =
Patuxent River Complex; V = Vegetation.

Notes:

1. From fuel-burning activities and some MEM (e.g., rockets); refer to Section 3.2 (Air Quality) for baseline analysis

2. From some MEM constituents (e.g., lead); refer to Section 3.3 (Water Resources and Sediment) for baseline analysis

3. Includes both non-weaponized directed energy (all alternatives), and weaponized high-energy lasers and high-power
microwaves (Alternatives 1 and 2)

The biological communities in the PRC Study Area are of a dynamic nature — changes may come about
through inadvertent introduction of nonindigenous species, as well as through the natural decline of
others, due to vegetation/habitat succession and climate change. The NAS Patuxent River Natural
Resources Program continually updates its understanding of biological resources now known to be
present in and around PRC land and water areas, as well as those claimed to occur there based on past
inventories and reports for which no vouchers were collected or retained. The results of this monitoring
are provided where they help define the affected environment and environmental consequences of the
Proposed Action alternatives within the entire PRC Study Area. The exception to this general approach
applies to protected species that have been documented within the PRC Study Area, but do not
necessarily occur in or around PRC land and water areas.

The description of the affected environment for plants and animals is divided between estuarine and
terrestrial/freshwater communities. The boundary between these communities is the mean high tide
line, below which, salinities during inundation are greater than 0.5 parts per thousand (ppt). The
boundary between estuarine and terrestrial/freshwater communities is not explicitly depicted in this
section, but is generally located along the boundary separating the following: (1) wetland-edged
creeks/shorelines adjoining the Chesapeake Bay and its major estuarine tributaries (e.g., lower Patuxent
and Potomac Rivers) and (2) streams or ponds draining watershed areas landward of this boundary.
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3.4.2.1 Environmental Baseline

The environmental baseline is described in terms of primary threats to the basic dimensions of
estuarine and terrestrial/freshwater habitat present in the PRC Study Area. A habitat-based approach
to the environmental baseline is used because the taxonomic and jurisdictional categories employed
for analysis overlap the most, in terms of habitat (e.g., seagrass beds are inhabited by invertebrates,
fish, reptiles, birds, and mammals). Habitat degradation and loss is also considered the greatest threat
to biodiversity worldwide (Hanski, 2011; Newbold et al., 2015). Repeating the same or similar
environmental baseline is therefore minimized across biological sub-resource sections that reference
up to this section.

The significance of Proposed Action stressors must be considered in the context of the primary threats
to habitats and inhabiting species (refer to respective biological sub-resource sections for
resource-specific threats). The primary threats to habitats and inhabiting species recognized by experts
in the field also serves to moderate the level of analysis afforded Proposed Action stressors
contributing only marginally to insignificant threats (e.g., sound effects from high-altitude aircraft). The
environmental baseline also accounts for the impact of over 75 years of testing and training activities
in the PRC Study Area. Over the previous 20 years, testing and training activities covered in the No
Action Alternative have not been identified as a major, population-level threat to any biological
resource in the region due to the nature of the activities as well as ongoing management of natural
resources in and around PRC land and water areas.

NAS Patuxent River has an active natural resources management program and a bird/animal aircraft
strike hazard (BASH) management program. Management of vegetation and wildlife in the PRC has the
goal of achieving a stewardship program that highlights natural biodiversity and resource use, while
providing best guidance for the military mission to continue uninterrupted. INRMPs address the
policies and practices that eliminate or reduce conflicting natural resources and mission goals in PRC
jurisdictions. In addition, these plans propose to enhance natural diversity and reduce overall
management costs. Details of the management program and the known plant and animal species can
be found in the INRMP for NAS Patuxent River, Webster Field Annex, and Minor Properties, Maryland
(U.S. Department of the Navy, 2017c) (hereinafter referred to as the “2017 INRMP”) and the INRMP
for the Bloodsworth Island Range, Maryland (U.S. Department of the Navy, 2017d). These plans have
also resulted in definitive actions. For example, PRC natural resources staff have achieved a significant
amount of shoreline stabilization that improves water quality as well as conducted biological
monitoring to guide development away from sensitive biological resources (Smith, 2021a). Details of
the BASH program and the BASH Plan can be found in the NAS Patuxent River Instruction 3750.5J,
Bird/Animal Aircraft Strike Hazard Program.

Estuarine Habitats

The basic dimensions of estuarine habitat are: (1) water column, (2) topography and substrate, and (3)
biotic habitat features (e.g., marshes, seagrass, shellfish beds). The health of estuarine habitats is
becoming increasingly degraded by stressors associated with human activities. Those stressors include
marine debris, ship traffic, pervasive pollution, introduction of exotic invasive species, destructive
fishing practices, shoreline hardening, and global climate change (Bozhko, 2019; Crain et al., 2009;
Halpern et al., 2008; Lotze et al., 2006). Military activities did not make the list of impact sources in the
aforementioned references, though testing and training activities may contribute to stressors
associated with shipping (e.g., vessel movement in transit), disturbing or destructive fishing gear
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(relative to MEM and seafloor devices), and direct human impacts in terms of population density (e.g.,
marine debris and vessel traffic relative to MEM and military vessel movement, respectively). Kunc et
al. (2016) also identified noise from human activities (including military activities) as a stressor on the
aquatic environment that was not explicitly included in Halpern et al. (2008). Most stressors associated
with human activities are not distributed randomly across the patchwork of habitat types and
ecosystems (Halpern et al., 2008); most stressors are more prevalent closer to highly developed
landscapes, including some military installations.

Estuarine habitats of the PRC Study Area are part of the Chesapeake Bay—the largest estuary along
the Atlantic coast and home to many highly developed landscapes, including NAS Patuxent River. The
waters of the Chesapeake Bay have been the subject of extensive monitoring and regulatory efforts
starting in the early 1970s (Chesapeake Bay Foundation, 2018). The system was substantially degraded
at that time and has seen marginal improvements since then. The major causes of degradation are
similar to what is happening globally to estuarine systems described in the previous paragraph.
According to the Chesapeake Bay Foundation’s “State of the Bay” report (Chesapeake Bay Foundation,
2018), the estuarine environment is currently rated a D+ on a scale from A (fully recovered) to F (out of
balance/substantially degraded). A rating of A (100 percent) means the system has recovered to a
condition similar to what Captain John Smith depicted in his exploration narratives from the early
1600s. Based primarily on monitoring data, particularly problematic areas are pollution (nitrogen,
phosphorus, and suspended sediment) and fisheries (oysters and shad) (Chesapeake Bay Program,
2018a; University of Maryland Center for Environmental Science, 2018; Maryland Department of
Natural Resources, 2020b; Maryland.gov, 2018; Testa et al., 2018; Chesapeake Bay Program, 2006;
ECONorthwest, 2018; Lefcheck, 2018; Bay Journal, 2018) (Chesapeake Bay Program, 2015). The major
contributors to the state of pollutants and fisheries in the Chesapeake Bay are a legacy of overfishing
and hydrologic modifications (e.g., dams, culverts, ditching/channelization), along with ever-increasing
population growth and residential/commercial development—all exacerbated by accelerating climate
change (Pyke et al., 2008; Najjar et al., 2010).

By the end of this century, the Bay region will have experienced significant changes in carbon dioxide
(CO,) concentrations from 50 to 160 percent, sea level from 2.3 to 5.6 feet (0.7 to 1.6 meters), and
water temperatures from 2 to 6 degrees Celsius (°C) (35.6 to 42.8 degrees Fahrenheit [°F]) (Najjar et
al., 2010). Other changes include increasing precipitation amount and intensity, and hurricane
intensity. In 2018, the Chesapeake Bay watershed experienced record-setting rainfall that carried
pollutants into the Bay, causing surface algae blooms and lowered water visibility below the surface
(Chesapeake Bay Program, 2018a). The ongoing and predicted changes associated with climate change
are exacerbating the influx of pollutants and other stressors on the estuarine environment.

Various pollutants from land-based sources are the primary threats to water-column habitat
(Chesapeake Bay Program, 2006; Lefcheck, 2018; Testa et al., 2018; University of Maryland Center for
Environmental Science, 2020); nutrient enrichment from nitrogen and phosphorus were rated the
lowest (F) in terms of health indicators (and getting worse), along with suspended sediment/water
clarity (Chesapeake Bay Foundation, 2018). However, the Chesapeake Bay Program (2018b) reported
declining trends in nitrogen and phosphorus loads in the Chesapeake Bay from 2018 to 2019. Despite
forecasts of record “dead zones” (i.e., zones of no dissolved oxygen) on the Bay bottom, actual data
from 2017 and 2018 indicated relatively small dead zones (Maryland.gov, 2018; University of Maryland
Center for Environmental Science, 2018; Bay Journal, 2018). The discrepancy could be due to elevated
wind mixing and a potential change in the feedback loop of nutrients for algae and oxygen-consuming
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bacteria (Testa et al., 2018). The overall trend in Chesapeake Bay hypoxia® from 1985 to 2009 has been
increasing in early summer and decreasing in late summer (Murphy et al., 2011). More recent trends
suggest a leveling out of hypoxic durations due perhaps to a declining trend in nutrient enrichment
(Chesapeake Bay Program, 2018b). Trends in toxic chemical pollutants are more difficult to assess
comprehensively, due to lack of watershed-wide monitoring (Chesapeake Bay Program, 2006;
Chesapeake Bay Program, 2015). The current level of toxic chemicals in the estuarine environment is
rated next to lowest (D), but no different from previous assessments (Chesapeake Bay Foundation,
2018).

Marine debris exacerbates pollutant effects and introduces physical disturbance, entanglement, and
ingestion stressors to the estuarine environment. The Marine Debris Act (33 U.S.C. sections 1951 et
seq.) defines marine debris as any persistent solid material that is manufactured or processed and
directly or indirectly, intentionally or unintentionally, disposed of or abandoned into the marine
environment. A multiyear study conducted from 1997-2007 along the Atlantic coast concluded that
marine debris was either land-based (38 percent), general-source (42 percent), or ocean-based (e.g.,
items originating from recreational and commercial fishing, shipping, and tourism activities)

(20 percent) (Ribic et al., 2010); no items of military origin were differentiated. Marine debris that is
plastic can also degrade through time into microplastic particles that may concentrate pollutants and
present nonfood items to filter-feeding organisms and associated predators. In the Chesapeake Bay
water column, microplastic concentrations ranged from 0.009 to 1.245 particles per cubic meter (less
than 0.001 to 0.005 particles per gallon) and were highest near major cities and where large rivers or
tributaries met the Chesapeake Bay (Bikker et al., 2020). Sampling points along the northern boundary
of the Chesapeake Bay Water Range ranged from 0.009 to 0.532 particles per cubic meter.

Direct human-caused threats on topography and substrate include shoreline/channel development,
conversion of wetlands to uplands, and introductions of artificial material (e.g., artificial reefs, marine
debris). Though not specifically rated by Chesapeake Bay Foundation (2018), other data sources
suggest that trends in these threats are increasing in Chesapeake Bay. Eight sub-estuaries of
Chesapeake Bay are more than 50 percent hardened/armored (e.g., bulkheads, rip-rap), and 23 more
are between 30 and 50 percent hardened/armored (Patrick et al., 2014; Erdle et al., 2008). Armoring
will probably increase through this century (Dugan et al., 2008) as coastal zone populations increase
(Small & Nicholls, 2003; Curtis & Schneider, 2011) and as sea level rises in response to global climate
change (Dugan et al., 2008). The development of small channels connecting expanding shoreline
developments (e.g., marinas, community docks) with established navigation channels will likely
increase as well.

The forces of erosion and sea level rise along increasingly armored shoreline will likely continue
reducing the area of suitable habitat for biotic features such as marsh grass and seagrass (Berman et
al., 2007; Patrick et al., 2016). Increased storm intensities also cause shoreline recession or nearshore
deepening where shoreline recession is blocked by man-made features (e.g., bulkheads, fill for upland
developments). The threats facing migration of shallow coastal habitats along the Atlantic coast are
further exacerbated by estimates that 60 percent of land below 3.3 feet (1 meter) in elevation is open
for development, with only 10 percent set aside for conservation (Titus et al., 2009); with sea level rise,
shallow coastal habitats need higher-elevation wetlands and low-elevation uplands to migrate into.
Bloodsworth Island, for example, has been shrinking in size for many year (Downs et al., 1994);

4 Hypoxia is a shortage in dissolved oxygen in the water column, though levels of dissolved oxygen vary for different taxonomic
groups, body sizes, and skeletal types have varying oxygen tolerances and thresholds.
|
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between 1849 and 1992, the area of Bloodsworth Island has declined by 1,431 acres, or 26 percent of
the land area in 1849.

Direct threats to biotic habitat features (e.g., living oysters, marshes, seagrass) from human activities
were rated by Chesapeake Bay Foundation (2018); the health of oysters was rated the worst (F),
followed by underwater grasses (D), and wetlands (C). The trend in these resources over the last two
years was described as either “no change” or “+1” (for underwater grasses). The poor rating for
oysters is based on harvests of wild oysters that were down 45 percent in 2016 and 2017, after having
remained stable during prior years (Chesapeake Bay Foundation, 2018). However, this rating is not
consistent with an increase in their microalgae food sources from nutrient enrichment without a
decline in dissolved oxygen also reported in Chesapeake Bay Foundation (2018). Oysters and oyster
habitats are impacted mostly by destructive fishing practices, diseases, direct impacts associated with
human population density, organic pollution, climate change, ocean acidification, and species
invasions.

For wetlands, the average rating (C) was based on a slow rate of restoration from a coverage
diminished by upland developments and drainage of working lands (e.g., agricultural fields,
forestlands). The current rate of decline for estuarine wetlands is attributed more to a combination of
poor management practices, encroachment by development, and sea level rise than conversions to
upland development (Wilson et al., 2007; Beckett et al., 2016). Between the mid-1950s and early
1980s, the Chesapeake Bay lost approximately 9 percent of its saltmarsh coverage to mostly dredging,
impoundment, and fill for upland development (Wilson et al., 2007). The annual loss rate for estuarine
wetlands thereafter is estimated at 0.5 percent based on data from the 1980s. Chesapeake Bay
wetlands are also gained as low-elevation uplands have been inundated with rising sea level (Schieder
et al., 2018), though encroachment of development is confining this upslope migration of marshes.

For seagrass, the primary causes of decline have been a combination of nutrient-enriched runoff from
agriculture (Orth & Moore, 1988; Kemp et al., 2005) and rising temperatures (Moore & Jarvis, 2008).
Lefcheck et al. (2018) concluded that sustained management action, responsible for reduced nitrogen
concentrations in the Bay, have increased seagrass extent to its highest coverage in half a century. PRC
natural resources staff monitor seagrass in PRC water areas and report the water quality as
consistently good (Smith, 2021b)

Terrestrial/Freshwater Habitats

The Chesapeake Bay watershed is under increasing pressure from human activities causing
degradation or loss of streamside (i.e., riparian) forest buffers and resource lands (e.g., farmland,
forests, grasslands) (Chesapeake Bay Foundation, 2018). The loss of forested riparian zones and
resource lands affects the quality and quantity of terrestrial/freshwater habitat for wildlife and
degrades water quality in the Chesapeake Bay. The threats facing riparian buffers and resource lands
include changing hydrology and soils, and land use/land cover. However, only threats from land-use
changes apply to the Proposed Action because they only include increases in military testing and
training activities on established installation ranges and infrastructure.

An analysis of urbanization and loss of resource lands in the Chesapeake Bay watershed between 1990
and 2000 observed a 61 percent increase (79,000 acres per year) in developed lands (Jantz et al.,
2005). Most of this new development (64 percent) occurred on agricultural fields and grasslands. The
concurrent loss of forestland to development was 33 percent. Fast-growing urban areas surrounded by
forestland experienced the most loss of resource lands to development. From 2007 to 2017,
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developed land across the Chesapeake Bay watershed increased at a slower rate of 40,000 acres
annually (Chesapeake Bay Foundation, 2018). The largest losses, as a percentage, were to agricultural
fields and grasslands at 4 percent per year (27,000 acres per year). Forests were lost at less than

1 percent of their coverage per year (64,000 acres per year).

The land use trends in low-elevation coastal areas are particularly important for the migration of
wetlands with sea level rise (Titus et al., 2009). Considering the relative concentration of development
in coastal areas and along rivers, it is reasonable to assume a trend toward development that is more
severe in these areas. The threats facing low-elevation uplands along the Atlantic coast are further
exacerbated by estimates that 60 percent of land below 3.3 feet (1 meter) in elevation is open for
development and, with only 10 percent set aside for conservation (Titus et al., 2009), though
protected lands in the Chesapeake Bay watershed have been increasing in recent years (Chesapeake
Bay Foundation, 2018). Moreover, between 2011 and 2017, permanently protected lands in the
Chesapeake Bay watershed increased by 150,000 acres per year. Mapping of development trends in
the Chesapeake Bay watershed suggests a relatively low rate of development in the PRC Study Area
(Jantz et al., 2005), which may attract biological resources that typically avoid more developed
landscapes (e.g., endangered species).

Within PRC land areas, there has been no significant loss in quantity of either terrestrial or freshwater
habitat—with the exception of land losses due to shoreline erosion and the very minor loss (likely only a
fraction of an acre) of non-tidal wetlands due to construction activities (Rambo, 2021a; Smith, 2021b).

3.4.2.2 Vegetation

Broadly speaking, vegetation is a relatively stationary feature of both aquatic and terrestrial habitats
that includes many growth forms and species forming the foundation of the food chain and biotic
habitat for animal populations. Vegetation species growing within PRC land and water areas has been
extensively catalogued in the Biodiversity Database for NAS PRC (U.S. Department of the Navy, 2017c);
there are close to 700 species of plants documented within PRC land areas. The vegetation community
within PRC land and water areas is monitored by installation natural resources staff on a regular basis,
with monitoring results provided where they help define the affected environment and environmental
consequences. The overall distribution of vegetation types in the PRC Study Area is depicted in Figure
3.4-1. The distribution of vegetation types within NAS Patuxent River and Outlying Field (OLF) Webster
are depicted in Figure 3.4-2.

Estuarine Plants

Estuarine plants include phytoplankton, macroalgae (i.e., seaweed), and various tidal marsh or
submerged grasses. Estuarine plants are associated, to some degree, with estuarine waters of the PRC
Study Area (e.g., Chesapeake Bay, Patuxent River, Potomac River). There are no estuarine plants that are
state- or federally listed threatened or endangered species either documented (U.S. Department of the
Navy, 2017c) or expected in the PRC Study Area. However, tidal marsh plants, seaweeds and seagrasses
are designated as EFH for summer flounder. For a more detailed overview of estuarine plants in the PRC
Study Area, please refer to the affected environment described in Section 3.4.7 (Magnuson-Stevens
Fishery Conservation and Management Act — Essential Fish Habitat Assessment).
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Figure 3.4-1 Distribution of Vegetated Habitats (Land Cover and Seagrass) Within the PRC
Study Area
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Figure 3.4-2 Distribution of Land Cover and Vegetation in the PRC Study Area Focused on
NAS Patuxent River and OLF Webster
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Terrestrial and Freshwater Plants

There are several general types of terrestrial and freshwater vegetative communities or habitats found
on PRC land areas. These include forests, fields, marshes and freshwater aquatic communities, and
scrub/shrub areas. Appendices in the 2017 INRMP list a multitude of abundant and common plant
species found in these habitats. There are also 11 state-listed threatened or endangered plant species
documented within PRC land area boundaries (U.S. Department of the Navy, 2017c). The species occupy
a range of habitats from uplands to wetlands and shallow freshwater habitats. No federally listed
threatened or endangered plant species have been documented on the PRC land areas, and none are
expected. The latest comprehensive mapping for terrestrial and freshwater vegetation communities in
the PRC Study Area is depicted in Figure 3.4-1 and Figure 3.4-2.

A forest is defined as a biological community dominated by trees and other woody plants. Forested
areas comprise 2,346 acres on NAS Patuxent River and 215 acres on OLF Webster (220 and 79 acres are
wetland forest, respectively) (U.S. Department of the Navy, 2017c). Of its 5,379 acres, Bloodsworth
Island Range has only 30 acres of uplands, and no forest. Several specific forest types are found on PRC
land areas. These types can be further divided according to a variety of characteristics, such as size,
species composition, canopy closure, and height (U.S. Department of the Navy, 2017c).

Agricultural fields represent tilled and intensively managed lands for the production of agricultural
commodities such as corn (Zea species [spp.]), soybeans (Glycine max), wheat (Triticum spp.), barley
(Hordeum vulgare L.), and grain sorghum (Sorghum bicolor). These comprise 390 acres on NAS Patuxent
River and 122 acres on OLF Webster. During periods of active farming, an agricultural crop dominates
each of these areas with some annual and perennial weed species present. When not in production,
cover crops are used in the fields. When left fallow, these fields can support dense herbaceous growth
of species typical of young successional (seral) stages, such as crabgrass (Digitaria spp.), ragweed
(Ambrosia spp.), aster (Aster spp.), and Yellow Foxtail (Setaria lutescens) (U.S. Department of the Navy,
2017c). These parcels are very important to the maintenance of desirable vegetation surrounding the
airfield.

Old-field areas are found primarily as linear features associated with agriculture and abandoned wildlife
food-patch development areas, utility rights-of-way, and recent timber clear-cuts. Perennial grasses and
composites, with legumes (Fabaceae family) and sedges (Cyperaceae family) as associates, dominate
these disturbed areas. These cover types comprise 238 acres on NAS Patuxent River and 6 acres on OLF
Webster (U.S. Department of the Navy, 2017c).

Nontidal freshwater marshes and aquatic vegetation are associated mostly with freshwater pond and
stream systems. Freshwater marshes comprise 25 acres on NAS Patuxent River and 43 acres on OLF
Webster (U.S. Department of the Navy, 2017c). The location of streams and named freshwater ponds is
depicted on Figure 3.4-3.

Scrub/shrub areas have some herbaceous vegetation like that occurring in old-field communities, but
mostly shrubs and young trees. This successional cover type represents an advanced old field and,
without management, will naturally progress into a young woodland cover type. Scrub/shrub
communities comprise 931 acres on NAS Patuxent River and 19 acres on OLF Webster (86 and 11 acres
are scrub/shrub wetlands, respectively) (U.S. Department of the Navy, 2017c). No scrub/shrub acreage
was identified on Bloodsworth Island Range.
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Figure 3.4-3 Hydrology and Shoreline Features of the PRC Study Area Focused Around NAS
Patuxent River and OLF Webster
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3.4.2.3 Invertebrates

Broadly speaking, invertebrates are relatively small animals lacking a backbone, with various forms of a
soft-hard exoskeleton (e.g., insects, spiders, snails, shellfish, worms). Invertebrates in the PRC Study
Area are a relatively undocumented group of organisms in the Biodiversity Database for NAS PRC (U.S.
Department of the Navy, 2017c). Exceptions include aerial/terrestrial insects (e.g., beetles, moths,
butterflies, dragonflies), and to a lesser extent estuarine invertebrates (e.g., oysters, blue crabs). These
species are monitored by installation natural resources staff on a regular basis, with monitoring results
provided where they help define the affected environment and environmental consequences. There are
over 100 invertebrate species documented in and around PRC land areas (U.S. Department of the Navy,
2017c). Other data sources are also used to corroborate/supplement the 2017 INRMP for estuarine
invertebrates (Chesapeake Bay Program, 2018c; National Oceanic and Atmospheric Administration
Office of Response and Restoration, 2016; Stone et al., 1994).

Some aerial/terrestrial insects (e.g., beetles, moths, butterflies, dragonflies), and to a lesser extent
estuarine invertebrates (e.g., oysters, blue crabs), within PRC land and water areas are monitored by
installation natural resources staff on a regular basis, with monitoring results provided where they help
define the affected environment and environmental consequences.

Estuarine Invertebrates

Benthic and pelagic invertebrates live in/fon or above the estuarine bottom, respectively. Stone et al.
(1994) documented prominent benthic invertebrate species occupying estuaries of the mid-Atlantic
region, including the PRC Study Area. Species considered common to abundant between the Patuxent
and Potomac Rivers include eastern oyster (Crassostrea virginica), softshell clam (Mya arenaria), grass
shrimp (Palaemonetes pugio), sand shrimp (Crangon septemspinosa), and blue crab (Callinectes
sapidus). A more extensive listing of estuarine invertebrates that are common in the middle Chesapeake
Bay is catalogued in Table 3.4-2. There are no state or federal threatened or endangered estuarine
invertebrate species in the PRC Study Area. However, shellfish beds/reefs formed by eastern oysters
describe a component of EFH (Section 3.4.7, Magnuson-Stevens Fishery Conservation and Management
Act — Essential Fish Habitat Assessment). Eastern oysters and blue crabs are also state-managed fishery
species.

Table 3.4-2 Common Invertebrate Species Present in the Estuarine Environment of the

PRC Study Area
Mobility Habitats Common Name Scientific Name
Comb jelly Phylum: Ctenophora
o . Jellyfish Order: Semaeostomeae
Drifting Pelagic - - -
Planktonic larvae Various species and orders
Zooplankton Plankton (Kingdoms: Animalia, Protista)
Barnacle Order: Sessilia
Boring sponge Cliona species
Eastern oyster! Crassostrea virginica
Benthic (structures Ghost anemone Diadumene leucolena
Sedentary . ; -
only) Gould’s shipworm Bankia gouldi
Hooked mussel Ischadium recurvum
Red beard sponge Microciona prolifera
Ribbed mussel? Geukensia demissa
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Table 3.4-2 Common Invertebrate Species Present in the Estuarine Environment of the
PRC Study Area, Continued
Mobility Habitats Common Name Scientific Name

Sea squirt

Molgula manhattensis

Benthic (partially
buried)

Macoma clam

Macoma species

Softshell clam

Mya arenaria

Stout razor clam

Tagelus plebeius

Active/Mobile

Benthic (open or

Bristle worm Class: Polychaeta
Benthic (open o Flatworm Order: Polycladida
Slow-moving structured) Marsh periwinkle Littorina irrorata
Oyster drill Urosalpinx cinerea
Sea slug Class: Gastropoda
Pelagic Blue crab (females) Callinectes sapidus
Brief squid Lolloguncula brevis
Blue crab Callinectes sapidus
Fiddler crab Uca species

Grass shrimp

Palaemonetes species

Horseshoe crab

Limulus Polyphemus

Mantis shrimp

Squilla empusa

structured) Mud crab Panopeus species
Marsh crab Sesarma reticulatum
Sand shrimp Crangon septemspinosa
Skeleton shrimp Caprella species
Spider crab Libinia species

Sources: (U.S. Department of the Navy, 2017c; Chesapeake Bay Program, 2018c; National Oceanic and Atmospheric

Administration Office of Response and Restoration, 2016; Stone et al., 1994)
Key: PRC = Patuxent River Complex.
Note:
1. Essential fish habitat (i.e., shellfish beds)

Horseshoe crabs (Limulus polyphemus) are another species of interest in the PRC Study Area by virtue of
their “living fossil” status, uses in medical research and the eel pot fishery, and importance as a food
resource for migratory birds (Walls et al., 2002). Horseshoe crabs are large, slow-moving, and heavily
armored invertebrates that lay eggs on sandy beaches (Figure 3.4-3).

The biodiversity of marine benthic communities, including estuarine invertebrates, has experienced
dramatic declines worldwide (Worm et al., 2006). The loss of species has consisted mostly of uncommon
or specialist varieties. For estuarine invertebrates (e.g., benthic communities), the decline has been
documented in numerous studies (Snelgrove et al., 2004; Solan et al., 2004; Worm et al., 2006; Fautin et
al., 2010) and primarily attributed to pollutants, eutrophication and hypoxia (i.e., nutrient enrichment
and low dissolved oxygen), physical habitat destruction, and invasive species. Long-term trends in
invertebrate diversity and abundance in the Chesapeake Bay are not available, but the primary stressors
are present (Section 3.4.2.1, Affected Environment, Environmental Baseline).

Estuarine invertebrates occupy a variety of habitats in the Chesapeake Bay, including intertidal marsh
grass or sediment flats, seagrass beds, shallow subtidal margins, oyster reefs, shipwrecks, artificial reefs,
and deeper channels (Figure 3.3-3, Figure 3.4-1, Figure 3.4-3, and Figure 3.4-4). The abundance and
diversity of estuarine invertebrates also varies according to season, with the highest values occurring
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during the warm season. Section 3.4.7 (Magnuson-Stevens Fishery Conservation and Management Act —
Essential Fish Habitat Assessment) provides the assessment of habitat for estuarine invertebrates. Many
of the active/mobile benthic invertebrates are generally most abundant in the shallowest margins of the
Bay, whereas structural refuge in deeper water is relatively sparse (Ruiz et al., 1993). Hypoxia in deep
water habitats of the Chesapeake Bay can also reduce benthic invertebrate productivity up to

90 percent (Sturdivant et al., 2014). Hypoxic conditions in the estuarine environment, including the PRC
Study Area (Figure 3.3-2, Characterization of the PRC Water Column During the Warm Season in Terms
of Salinity and Dissolved Oxygen (Minimums)), may occur from May to September, but vary in severity,
locality, and duration between years based on hypoxic volume, nitrogen loads, and stratification
resulting from the extremely large variability in freshwater flow through the Bay’s major tributaries
(Murphy et al., 2011).

Growth and reproduction of species is also relevant to all Proposed Action stressors. Most estuarine
invertebrates produce a large number of young (i.e., larvae) that experience a correspondingly high
natural mortality rate. Smaller estuarine invertebrates (e.g., zooplankton, worms, shrimp) are also
mostly annual in terms of growth to maturity. Maturation can take more than a year for larger
invertebrates (e.g., blue crabs, oysters, horseshoe crabs).

Aerial, Terrestrial, and Freshwater Invertebrates

Terrestrial, aerial, and freshwater invertebrates are species that lack a backbone and live on or over the
land, or in freshwater bodies. Common/important taxonomic groups possible or documented in PRC
land and water areas include approximately 150 species of beetles, butterflies, moths, and dragonflies
(U.S. Department of the Navy, 2017c), including two federally threatened species and numerous state
threatened or endangered species (Table 3.4-3).

Table 3.4-3  State (Maryland/Virginia) or Federally Listed Threatened or Endangered
Terrestrial and Aerial Invertebrates That May Occur in PRC Land and Water Areas

, . MD/VA | Federal
Taxa Grouping Common Name Scientific Name T&E T&E
Bog copper Lycaena epixanthe E/-
Chermock’s mulberry wing Poanes massasoit chermocki E/-
Dusky azure Celastrina ebenina E/-
Early hairstreak Erora laeta E/-
Edward’s hairstreak Satyrium edwardsii E/-
Frosted elfin! Incisalia irus E/-
. Golden-banded skipper Autochton cellus E/-
Butterfly/Skipper Harris checkerspot Chlosyne harrisii T/-
Hickory hairstreak Satyrium caryaevorum E/-
King’s hairstreak Satyrium kingi T/-
Northern metalmark Calephelis borealis T/-
Palamedes swallowtail Papilio palamedes E/-
Rare skipper Problema bulenta T/- R
Regal fritillary Speyeria idalia E/-
Beetle Northeastern beach tiger beetle! | Cicindela dorsalis E/T T
Puritan tiger beetle Cicindela puritan E/- T

Key: E = endangered; MD = Maryland; VA = Virginia, PRC = Patuxent River Complex; R = under review; T = threatened; T&E =
threatened and endangered.
Note:
1. Species has been documented on the PRC land and water areas (U.S. Department of the Navy, 2017c).
1
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Figure 3.4-4 Submerged and Emergent Artificial Features (e.g., Shipwrecks, Artificial Reefs,
Buoys) of the Estuarine Environment, Including the PRC Study Area
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There are approximately 36 common species of beetles, butterflies, moths, and dragonflies documented
on PRC land and water areas (U.S. Department of the Navy, 2017c). Some of the less common species
are listed in Table 3.4-3. Of the state-listed threatened or endangered species that may occur in the PRC
Study Area, only the frosted elfin (Incisalia irusirus) (a butterfly) has actually been documented on PRC
lands (U.S. Department of the Navy, 2017c). Of the two federally listed threatened species that may
occur in the PRC Study Area, only the northeastern beach tiger beetle (Cicindela dorsalis dorsalis) has
been documented on a PRC lands (U.S. Department of the Navy, 2017c); the puritan tiger beetle
(Cicindela puritan) has been documented within the PRC Study Area along Calvert County beaches,
north of NAS Patuxent River. No other federally listed threatened or endangered invertebrate species
have been documented in the PRC Study Area, and none are expected. Section 3.4.4.2 (Federal
Threatened or Endangered Species — U.S. Fish and Wildlife Service Jurisdiction) provides more
information and analysis regarding the federally listed threatened species.

Terrestrial, aerial, and freshwater invertebrate biodiversity (primarily insects) has been in a dramatic
decline that could lead to 40 percent of insect species going extinct over the next few decades,
worldwide (Sanchez-Bayo & Wyckhuys, 2019). Affected insect groups include many that have been
documented in the PRC Study Area (e.g., butterflies) that are uncommon or specialists. As these less
common/specialist species decline, the abundance of some common/generalist species, including many
pest species (e.g., cockroaches), has actually increased. The main drivers of decline in insect species (in
order of importance) include habitat loss and conversion to intensive agriculture and development,
pollution (e.g., synthetic pesticides and fertilizers), biological factors (e.g., pathogens, introduced
species), and climate change. Long-term trends in insect diversity and abundance in the Chesapeake Bay
watershed are not available, but the primary stressors are present (Section 3.4.2.1, Affected
Environment, Environmental Baseline).

Most terrestrial, aerial, and freshwater invertebrate activity is generally limited to the warm season
where they occupy a variety of habitats in the PRC Study Area (Figure 3.4-1, Figure 3.4-2, and Figure
3.4-3), including upland forests, shrub/scrub thickets, agricultural fields, beaches, and developments
(e.g., roads, parking lots, buildings). Aerial invertebrates (mostly insects) are capable of flying over
terrestrial, freshwater, or estuarine habitats. However, the density of flying insects over open waters
during the day is probably low compared to nearshore and terrestrial habitats that are more sheltered
from the wind and exposure (Kings & Wrubleski, 1998; Taylor, 1960). Other flying insects are common
above open waters at night, such as night-flying moths (Ahlén et al., 2009), though most relatively weak
flying insects tend to avoid exposure to high winds and aerial predators over open habitats (Taylor,
1960). Flying insects, in general, have been collected at altitudes of 20 to 5,000 feet, with the highest
concentrations closer to 20 feet (Glick, 1939; Taylor, 1960). However, some butterflies and moths make
spring migrations at higher altitudes where there are favorable wind speeds and temperatures
(Chapman et al., 2010).

Active beetles, butterflies, moths, and dragonflies can be virtually anywhere on or over the ground,
though some habitat preferences have been documented (Cowley et al., 2000). For example, butterflies
and other pollinators (e.g., bees) are attracted to flowering plants. Butterflies and bees are therefore
active mostly during the day. Most moth species are active at night. Beetles can be active either day or
night. Dragonflies are typically active during the day in or near freshwater wetlands (nymphs and adults,
respectively) during the day. Note that Proposed Action stressors do not occur in close proximity to
freshwater invertebrate habitats (e.g., streams, ponds), and less information on this affected
environment is therefore warranted.
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The reproduction and growth of species is also important for evaluating the impact of multiple stressors.
Most insects produce a large number of young (i.e., larvae) that experience a correspondingly high
natural mortality rate. Most insects are also annual in terms of growth to maturity.

3.4.2.4 Fishes

Broadly speaking, fish are cold-blooded, limbless vertebrates that live and breathe fully submerged in
water. The description of the affected environment for fishes is divided between estuarine and
freshwater communities. There is more known about fishes in the PRC Study Area than is known about
invertebrates. Many species of fish have been documented in the Biodiversity Database for NAS PRC in
the 2017 INRMP (U.S. Department of the Navy, 2017c); there are 75 species of fish documented in and
around land and water areas. Other data sources were also used to corroborate/supplement the 2017
INRMP for estuarine fishes (National Oceanic and Atmospheric Administration Office of Response and
Restoration, 2016; Stone et al., 1994; Virginia Institute of Marine Science, 2018; Murdy et al., 1997).

Estuarine Fishes

Whereas demersal fish are oriented to the bottom, pelagic species or life stages are oriented to open Bay
waters above the bottom. Stone et al. (1994) catalogue prominent pelagic and demersal species
occupying estuaries of the mid-Atlantic region, including the PRC Study Area. Species considered
abundant to highly abundant between the Patuxent and Potomac Rivers include the following: Atlantic
menhaden (Brevoortia tyrannus), bay anchovy (Anchoa mitchilli), bluefish (Pomatomus saltatrix),
silverside species (Membras species), goby species (Gobiosoma species), hogchoker (Trinectes maculatus),
killifish species (Fundulus species), sheepshead minnow (Cyprinodon variegatus), and white perch
(Morone americanal). Fish species that are either commonly documented or given a special regulatory
status in the middle Chesapeake Bay are catalogued in Table 3.4-4.

Table 3.4-4  Abundant-Common or Rare/Protected Fish Species that May Occur in the
Estuarine Environment of the PRC Study Area

Taxa . Common Name Scientific Name Abundance’ State &2 EFH
Grouping Federal
Diadromous | Alewife Alosa pseudoharengus Common
Fish? American eel Anguilla rostrata Common

Atlantic sturgeon Acipenser oxyrhynchus Uncommon E

Blueback herring Alosa aestivalis Common

Shortnose sturgeon Acipenser brevirostrum Uncommon E

Striped bass Morone saxatilis Common

White perch Morone americana Abundant-common
Benthic Fish | Atlantic croaker Micropogonias undulatus Common

Atlantic spadefish Chaetodipterus faber Common

Black sea bass Centropristus striatus Common-rare Yes

Bluntnose stingray Dasyatis sayi Common

Clearnose skate Raja eglanteria Rare Yes

Cownose ray Rhinoptera bonasus Common

Hogchoker Trinectes maculatus Abundant-common

Mummichog Fundulus heteroclitus Common

Naked goby Gobiosoma bosci Common

Northern pipefish Syngnathus fuscus Common-uncommon

Northern puffer Sphoeroides maculatus Common

Northern searobin Prionotus carolinus Common
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Table 3.4-4 Abundant-Common or Rare/Protected Fish Species that May Occur in the
Estuarine Environment of the PRC Study Area, Continued
Taxa . Common Name Scientific Name Abundance’ State &2 EFH
Grouping Federal
Oyster toadfish Opsanus tau Common
Scup Stenotomus chrysops Common Yes
Sheepshead minnow | Cyprinodon variegatus Abundant-common
Silver perch Bairdiella chrysoura Common
Skilletfish Gobiesox strumosus Common
Spot Leiostomus xanthurus Common
Spotted hake Urophycis regia Common
Striped blenny Chasmodes bosquianus Common
Summer flounder Paralichthys dentatus Common Yes
Weakfish Cynoscion regalis Common
Windowpane Scopthalmus aquosus Uncommon-absent* Yes
Pelagic Fish | Atlantic menhaden Brevoortia tyrannus Abundant-common
Atlantic silverside Menidia Common
Bay anchovy Anchoa mitchilli Abundant-common
Bluefish Pomatomus saltatrix Abundant-common Yes
Butterfish Peprilus triacanthus Uncommon-rare Yes
Cobia Rachycentron canadum Uncommon Yes
Harvestfish Peprilus alepidotus Common

Key: EFH = Essential Fish Habitat; PRC = Patuxent River Complex.

Notes:

1. Sources: (U.S. Department of the Navy, 2017c; National Oceanic and Atmospheric Administration Office of Response and
Restoration, 2016; Stone et al., 1994; Virginia Institute of Marine Science, 2018; Murdy et al., 1997)
2. E = Endangered (Federal, Virginia, and Maryland status)
3. Species moves between freshwater and saltwater.

4. Not documented in the PRC Study Area.

Species listed with a special regulatory status in Table 3.4-4 include Atlantic and shortnose sturgeon
(Acipenser oxyrhynchus and Acipenser brevirostrum, respectively), and eight federally managed fish
species with EFH described/designated in the PRC Study Area (bluefish, [Pomatomus saltatrix],
butterfish [Peprilus triacanthus], clearnose skate [Raja eglanteria], cobia [Rachycentron canadum], scup
[Stenotomus chrysops], black sea bass [Centropristus striatus], summer flounder [Paralichthys dentatus],
and windowpane [Scopthalmus aquosus]). Additional details and analysis of effects on federal
endangered estuarine fish species and EFH are located in Sections 3.4.4.1 (Federal Threatened or
Endangered Species — National Marine Fisheries Service Jurisdiction) and 3.4.7 (Magnuson-Stevens
Fishery Conservation and Management Act — Essential Fish Habitat Assessment), respectively. There are
no state-listed threatened or endangered fish species that are not also federally listed in the estuarine
environment of the PRC Study Area, but there are some common state-managed species with
commercial and/or recreational value (e.g., striped bass [Morone saxatilus], Atlantic menhaden
[Brevoortia tyrannus), weakfish [Cynoscion regalis], Atlantic croaker [Micropogonias undulatus], spot
[Leiostomus xanthurus], red drum [Sciaenops ocellatus], black drum [Pogonias cromis]).
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The biodiversity of marine fish communities, including estuarine fishes, have experienced dramatic
declines worldwide (Arthington et al., 2016). The loss of species has been mostly of uncommon or
specialist varieties, and those of commercial/recreational value. The primary threats to
marine/estuarine fishes are, in order of importance: over-exploitation, habitat loss/degradation,
pollution, invasive species, and climate change. Long-term trends in overall fish diversity and abundance
in the Chesapeake Bay are not available, but the primary stressors are present (Section 3.4.2.1, Affected
Environment, Environmental Baseline).

Fishes occupy a variety of habitats in the Chesapeake Bay, including intertidal marsh grass or sediment
flats, seagrass beds, shallow subtidal margins, oyster reefs, and deeper channels (Figure 3.3-3, Figure
3.4-1, Figure 3.4-3, and Figure 3.4-4). The abundance and diversity of estuarine fishes also varies
according to season, with the highest numbers occurring during the warm season. Section 3.4.7
(Magnuson-Stevens Fishery Conservation and Management Act — Essential Fish Habitat Assessment)
provides the assessment of impacts on fish habitats that are all represented in the assessment. Hypoxia
can reduce the quality of foraging habitat for benthic fish in some deep water habitats of the
Chesapeake Bay (Sturdivant et al., 2014). Hypoxic conditions in the estuarine environment, including the
PRC Study Area (Figure 3.3-2, Characterization of the PRC Water Column During the Warm Season in
terms of Salinity and Dissolved Oxygen (Minimums)), may occur from May to September, but vary in
severity, locality, and duration between years based on hypoxic volume, nitrogen loads, and
stratification resulting from the extremely large variability in freshwater flow through the Bay’s major
tributaries (Murphy et al., 2011). Even without hypoxia, many demersal and pelagic prey species are
most abundant in the shallowest margins of the Bay due to various factors (Ruiz et al., 1993; Clark et al.
2003; Lankowicz et al., 2020).

Growth and reproduction of species is also relevant to all No Action Alternative stressors. In that regard,
most fish produce a large number of young that experience a correspondingly high natural mortality
rate. However, only small prey species are annual in terms of growth to maturity.

Freshwater Fishes

Various species of fish, such as largemouth bass, sunfish, crappie, minnows, common carp, and bullhead
catfish, can be found in freshwater ponds and streams (i.e., hydrographic features) within PRC land area
boundaries (U.S. Department of the Navy, 2017c) (Figure 3.4-3). However, no Proposed Action stressors
occur in close proximity to freshwater ponds and streams. The impact of distant overflight noise and
other Proposed Action stressors on freshwater fishes is likely negligible (refer to Acoustic stressor
analysis in Section 3.4.3, Environmental Consequences).

3.4.2.5 Reptiles and Amphibians

Broadly speaking, amphibians have soft skin, easily penetrated by water. They lay their eggs in water or
damp places to keep them moist. In contrast, reptiles have dry, scaly skin, impervious to water. Most
reptiles lay shell-encased eggs on land that hold moisture for the developing young; however, some
reptile species also give live birth. A diversity of reptile (snake, lizard, and turtle) and amphibian (frog,
toad, and salamander) species occur within the PRC Study Area. Twenty-four species of amphibians and
39 species of reptiles have been documented in and around PRC land areas (U.S. Department of the
Navy, 2017c). These species occupy a diversity of habitats (freshwater wetlands, estuarine and upland
terrestrial habitats) and serve as important components of ecosystem integrity and health.
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Estuarine Reptiles

With the exception of sea turtles covered in Section 3.4.4.1 (Federal Threatened or Endangered Species
— National Marine Fisheries Service Jurisdiction), the diamondback terrapin (Malaclemys terrapin) is the
only reptile species that primarily occupies brackish marshes, mud flats, and islands of the Chesapeake
Bay. This species is confirmed present at NAS Patuxent River, OLF Webster, and the Bloodsworth Island
Range (U.S. Department of the Navy, 2017c). Surveys for terrapin nests have been ongoing at NAS
Patuxent River since 2013. The diamondback terrapin is not ESA-listed, but all states within this species’
range (except New York) have designated this species as a Species of Conservation Need (Nanjappa &
Conrad, 2011). Most diamondback terrapin populations range from stable to declining.

One of the major threats to diamondback terrapins is incidental drowning in crab traps (Seigel &
Gibbons, 1995; Hoyle & Gibbons, 2000). Estimates of the effects of crab trapping on a Chesapeake Bay
population suggest that 15 to 78 percent of a local population dies annually in shallow-water
crab-trapping localities and that a population can be decimated in three to four years (Roosenburg et al.,
1997). New crab traps with terrapin exclusions have greatly reduced terrapin bycatch (Lester, 2013; Pfau
& Roosenburg, 2010; University of Georgia, 2019). Commercial harvesting for meat and pet trade is also
a threat to this species. Up until the beginning of the 20th century, diamondback terrapins were in great
demand by gourmet restaurants in major metropolitan areas of the United States, but demand has
generally subsided (Pfau & Roosenburg, 2010). However, there was an increase in terrapin exports to
China from the U.S. in the late 1980s; however, by 2007, all of the states within the range of this species
had prohibited commercial harvest of terrapins (Pfau & Roosenburg, 2010). Lastly, additional threats to
this species may include oil spills in coastal areas (Michel et al., 2001); mortality of nesting females from
vehicle strikes while searching for nesting sites on land (NatureServe Explorer, 2019); loss of nesting
habitat due to erosion, shoreline hardening, residential development, and climate change; and nest and
hatchling predation.

Diamondback terrapins are discontinuously distributed along the eastern and gulf coasts of the United
States, from Cape Cod (Massachusetts) to Texas. They are most common in salt marshes and shallow
bays, and are usually found in brackish water. Diamondback terrapins hibernate both individually or in
large groups (Sheridan et al., 2010). Pfau and Roosenburg (2010) used harvesting records in the
Chesapeake Bay to estimate that large hibernating groups may number as many as 200 individuals.
Although diamondback terrapins are an aquatic turtle and spend the majority of their life in water, they
do leave the water to bask and lay eggs.

Preferred nesting areas for terrapins have loose sand or gravel that is easy to dig for a nest and open
enough for sun exposure to keep the nests warm, but with some vegetation to discourage predators.
Nesting sites in close proximity to marsh habitat offers cover and feeding areas for terrapin hatchlings.
Eggs are typically laid in late May through August, and generally take 50 to 80 days to hatch.

Since 2013, the NAS Patuxent River Natural Resources Program has been conducting terrapin nest
surveys and protection efforts on the installation, including areas within and around Golf and Bravo
helicopter landing zones associated with Harper’s and Pearson Creeks (Figure 3.4-3). The objectives of
the project are to: identify important nesting sites used by terrapins; reduce nest predation rates;
evaluate the success of predator exclusion devices; and document nest survivorship using hatching
success. The installation also supports and assists with terrapin research conducted by the University of
Maryland Center for Environmental Science’s Chesapeake Biological Laboratory.
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Terrestrial and Freshwater Reptiles and Amphibians

There are 50 species of terrestrial reptiles (turtles, lizards and snakes) and 43 species of amphibians
(salamanders, frogs and toads) confirmed present in Maryland (Maryland Biodiversity Project, 2019).
Common reptile and amphibian species within the PRC Study Area include the following:

e eastern box turtle (Terrapene carolina carolina)

e common five-lined skink (Plestiodon fasciatus)

e northern black racer (Coluber constrictor constrictor)
e northern water snake (Nerodia sipedon sipedon)

e green tree frog (Hyla cinerea)

e eastern cricket frog (Acris crepitans crepitans)

e green frog (Lithobates clamitans melanota)

e eastern red-backed salamander (Plethodon cinereus)
e spotted salamander (Ambystoma maculatum)

e northern two-lined salamander (Eurycea bislineata)

None of the terrestrial amphibians within the PRC Study Area has an ESA designation. However, the
spotted turtle (Clemmys guttata), confirmed present at NAS Patuxent River and OLF Webster, has been
petitioned for ESA listing and is currently under review by the USFWS. State-listed species with the
potential to be present in the PRC Study Area include the barking tree frog (Hyla gratiosa), eastern
narrow-mouthed toad (Gastrophryne carolinensis), and the eastern tiger salamander (Ambystoma
tigrinum tigrinum). Of these species, the eastern narrow-mouthed toad is confirmed present on NAS
Patuxent River (U.S. Department of the Navy, 2017c). None of the terrestrial reptiles and amphibians at
this time have a state or ESA designation.

Threats to terrestrial amphibians and reptiles are diverse, but generally fall into the following categories:
climate change, non-native predators, over collection, habitat destruction, and disease (Amphibiaweb,
2017). These threats are similar for estuarine herpetofaunal species, with the addition of degraded
water quality. Of the approximately 10,900 species of reptiles globally, the International Union for
Conservation Red List considers 1,311 species threatened with extinction (those listed as critically
endangered, endangered, or vulnerable). Amphibians are even more imperiled, with more than 2,157
species of amphibians (approximately 31 percent of the world’s amphibians) at risk of becoming extinct
(International Union for Conservation of Nature, 2019). Long-term trends in amphibian and reptile
diversity and abundance in the Chesapeake Bay watershed are not available, but the primary stressors
are present (Section 3.4.2.1, Affected Environment, Environmental Baseline).

The terrestrial reptiles and amphibians within the PRC Study Area occupy a diversity of habitat types,
including upland forests, scrub-shrub, emergent habitats, and freshwater wetlands (such as streams,
ponds, and flooded forests). Habitats used by amphibian species include marshes, streams, ponds,
forested wetlands, and ditches. Amphibians within the PRC Study Area have periods of activity related to
reproduction, foraging, and migration. Activity periods are species-specific and may occur throughout
the year. Reptile species also have active periods, however they are typically between the months of
April to October because of the thermoregulatory requirements of these species. Habitats used by these
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reptilian species include fields, forests, dunes, and wetlands. Both amphibians and reptiles are generally
secretive animals and spend a significant amount of time hiding within their habitats.

Based on the 2017 INRMP (U.S. Department of the Navy, 2017c) and Department of Natural Resources
Maryland Amphibian and Reptile Atlas Database (Maryland Department of Natural Resources, 2019a),
the majority of the frogs, toads and salamanders confirmed present on the various PRC land areas are
very common throughout eastern Maryland. Amphibian species adapted to developed environments,
those similar to where land-based activities would occur, include the bullfrog (Lithobates catesbeianus)
and Fowler’s toad (Anaxyrus fowleri). The turtles, lizards and snakes confirmed present on PRC land
areas are species that are common to eastern Maryland and the mid-Atlantic region. Reptile species
common in developed areas include the common garter snake (Thamnophis sirtalis), five-lined skink
(Plestiodon fasciatus), and red-eared slider (Trachemys scripta elegans).

3.4.2.6 Birds

Broadly speaking, birds are warm-blooded, flying vertebrates characterized by feathers, toothless
beaked jaws, and laying of hard-shelled eggs. Of all the higher taxonomic categories in the PRC Study
Area (e.g., fish, reptiles, mammals), birds occupy the most varied range of habitats because most can fly,
many swim, and all lay eggs on land. Birds are a highly diverse group of vertebrates. Bird species
documented on PRC land and water areas are cataloged in the Biodiversity Database for NAS PRC (U.S.
Department of the Navy, 2017c); over 280 bird species have been documented in and around PRC land
and water areas at some time during the year, with 18 of these species abundant, 82 common, and 96
uncommon. The rest are rare or occasional visitors, with several species only having been observed
once.

Since 1970, North American birds have experienced losses of approximately 3 billion birds or 29 percent
of their population (Rosenberg et al., 2019). The losses include once-common species from a range of
habitats. A continent-wide weather radar network also reveals a similarly steep decline in biomass of
migrating birds over a recent 10-year period (Rosenberg et al., 2019). The primary causes of decline over
the last 50 years have been habitat loss, climate change, unregulated harvest, and other forms of
human-caused mortality (e.g., feral and domestic cats, building strike). Trends in the overall bird
diversity and abundance in the Chesapeake Bay area are not available, but the stressors affecting North
American birds are present (Section 3.4.2.1, Affected Environment, Environmental Baseline).
Documented trends in individual bird groups are discussed in their respective subsections.

Birds occupy a variety of habitats in the PRC Study Area, including freshwater, terrestrial, and estuarine
environments. Section 3.4.2.2 (Affected Environment, Vegetation) and Section 3.4.7 (Magnuson-Stevens
Fishery Conservation and Management Act — Essential Fish Habitat Assessment) provide the assessment
of freshwater/terrestrial and estuarine habitats, respectively. The wetlands and shallow water in and
around Bloodsworth Island Range are located within the Atlantic Flyway, which is a major migration
route for migratory birds along the U.S. east coast. Large numbers of birds are found in this corridor
during the spring and fall migration periods. Radar-validated habitat modeling shows that the land areas
within the PRC Study Area overlap fall stopover locations with relatively high densities of migratory birds
in the northeastern region of the U.S. (Buler & Dawson, 2014). Large areas of regionally important avian
stopover sites are located throughout the Delmarva Peninsula (including Bloodsworth Island Range) and
in areas surrounding Baltimore and Washington, based on statistical models predicting potentially
important stopover sites across the region according to land cover, ground elevation, and geographic
location. Locally important stopover sites were generally associated with deciduous forests embedded
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within landscapes dominated by developed or agricultural lands or near the shores of major water
bodies. The shallow waters surrounding Bloodsworth Island Range (during winter months) are also
included in Maryland’s Resources of Special State Concern for large concentrations of waterfowl
(Rambo, 2020a).

While foraging birds will be present near the surface, migrating birds may fly at various altitudes. Some
species of waterfowl (e.g., sea ducks) are commonly seen flying just above the water’s surface, but the
same species can also be spotted flying high enough (5,800 feet) that they are barely visible through
binoculars (Lincoln et al., 1988). While there is considerable variation, the favored altitude for most
small birds appears to be 500 feet (152 meters) to 1,000 feet (305 meters). Radar studies have
demonstrated that 95 percent of the migratory movements occur at less than 10,000 feet (3,050
meters) with the bulk of the movements occurring under 3,000 feet (914 meters) (Lincoln et al., 1988).

The following subsections discuss seasonal distribution patterns and growth/reproduction
characteristics that are specific to the different bird groups and member species present in the PRC
Study Area. The primary taxonomic groups representing bird species in the PRC Study Area include (1)
raptors; (2) waterfowl; (3) wading birds; (4) shorebirds, seabirds, diving birds; (5) songbirds; and (6)
upland game birds.

Raptors

Raptors include eagles, ospreys, hawks, falcons, kites, and other carnivorous birds (e.g., owls, vultures).
The Navy (2017c) details the documented occurrence of 24 raptor species on PRC land and water areas.
The MBTA protects all native raptor species, and some species have additional state or federal
protections or designation as Birds of Conservation Concern (Table 3.4-5). None of the raptor species in
Table 3.4-5 are listed or proposed candidate species under the federal ESA. The habitats and locations
listed in this subsection and Table 3.4-5 are visually represented in Figure 3.4-1, Figure 3.4-2, and Figure
3.4-3.

The bald eagle (Haliaeetus leucocephalus) is found throughout the Chesapeake Bay region, including PRC
land areas and the habitats surrounding those areas. In addition to MBTA listing, bald (and golden)
eagles are protected by the BGEPA (16 U.S.C. sections 668—668d) and the Lacey Act of 1900 (16 U.S.C.
sections 3371-3378). Nesting sites have been documented on and around PRC land areas by installation
natural resource staff. In 2012, there were three confirmed and active bald eagle nests on PRC land
areas, with at least two additional active nests within 0.5 mile of the NAS Patuxent River boundary
(Rambo, 2020a). Of the three eagle nests located in PRC land areas, all nests have remained active
through the 2019 season (Smith J., 2020a). Bald eagle nesting sites were confirmed in survey flights
over Bloodsworth Island in 2012 and 2013. A nesting site was also confirmed on Adam Island (south
central island in Bloodsworth Island Range) during a 2012 site visit (Smith, 2012). The nest at
Bloodsworth Island have remained active through the 2020 season, and the Adam Island nest was last
active in 2018. There is also a nest at OLF Webster as of the 2019 and 2020 seasons (Smith, 2020).

Peregrine falcons (Falco peregrinus) are considered rare in the PRC Study Area. This species was
federally delisted in 1999, but is still listed as endangered and in need of conservation by the state of
Maryland and protected under the MBTA. Recent surveys have identified peregrine falcon nests on
Bloodsworth Island, the Hannibal Target ship, and the Point No Point Lighthouse (Figure 3.4-1). While
peregrine falcons have been observed near NAS Patuxent River during migration, they have not been
observed nesting there.
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Table 3.4-5 Raptor Species (All Native) with a Special Designation in Addition to Listing by
the Migratory Bird Treaty Act That May Occur on PRC Land and Water Areas
Fed/
Common Name | Scientific Name Abundanf:e and . Habitat: Location MD/VA
Seasonality/Breeding
T&E
1 Haliaeetus Uncommon resident, Throughout: PAX, OLF
Bald Eagle . Webster, BIR — -/-/-
leucocephalus breeding
documented
. . . Throughout: PAX —
1 -/-/-
Golden Eagle Aquila chrysaetos Rare winter resident documented /-/
Forest, open fields,
Rare winter resident marshes: PAX —
- 1 f -f =)=
Long-Eared Owl* | Asio otus documented, OLF /-/
Webster — probable
Northern " . Rare migrant/winter Open field, forest: PAX
Accipiter gentilis . documented, OLF -/E/-
Goshawk resident .
Webster — possible
Peregrine Rare resident Open field, bluff: PAX,
g ) Falco peregrinus . ! OLF Webster, BIR — -JE/T
Falcon breeding
documented
Marshes, open
. Uncommon winter field/grassland: PAX —
Short-Eared Owl | Asio flammeus resident documented, OLF -/T/-
Webster —probable

Source: (U.S. Department of the Navy, 2017c; Maryland Natural Heritage Program, 2016; Virginia Department of Game
and Inland Fisheries, 2018)
Key: BIR = Bloodsworth Island Range; E = endangered; Fed = Federal; MD/VA T&E = Maryland or Virginia Threatened and
Endangered Species; OLF = Outlying Field; PAX = Naval Air Station Patuxent River; PRC = Patuxent River Complex; T=

threatened.
Notes:

-/-/- means there is no listing status.

1. Bird of Conservation Concern or protected under the Bald and Golden Eagle Protection Act
2. Also documented on Hannibal Target

Wading Birds

Ten species of wading birds are known to nest in the PRC Study Area, including large numbers of great
blue heron (Ardea herodius), green heron (Butorides virescens), black-crowned night heron (Nycticorax
nycticorax), and yellow-crowned night heron (Nycticorax violacea). Other wading birds that nest on the
Bloodsworth Island Range include little blue heron (Egretta caerulea), great egret (Ardea alba),
tri-colored heron (Egretta tricolor), glossy ibis (Plegadis chihi), and snowy egret (Egretta thula). The PRC
Study Area also supports nesting populations of rails, although their presence at the Bloodsworth Island
Range is more extensive during the migratory season. Clapper rails (Rallus longirostris) are known to
nest in relatively high numbers within the PRC Study Area, with migrating king rails (Rallus elegans),
Virginia rails (Rallus limicola), and sora rails (Porzana carolinus) also present during the fall, winter, and
spring months. Native wading bird species with a special designation in addition to listing by the MBTA
are described in Table 3.4-6. The habitats and locations listed in this subsection and Table 3.4-6 are
visually represented in Figure 3.4-1, Figure 3.4-2, and Figure 3.4-3, which includes NAS Patuxent River as
well as the Bloodsworth Island Range.
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The eastern black rail (Laterallus jamaicensis jamaicensis) has been proposed for listing as threatened,
and is therefore covered in Section 3.4.4.2 (Federal Threatened or Endangered Species — U.S. Fish and
Wildlife Service Jurisdiction).

Table 3.4-6 Wading Bird Species (All Native) with a Special Designation in Addition to
Listing by the Migratory Bird Treaty Act That May Occur on PRC Land and Water Areas

. Abundance and . , Fed/
Common Name Scientific Name seasonality/Breeding Habitat: Location MD/VA T&E
. . . Uncommon resident Bay marshes: PAX
1 ’ ’ _/_/-
Clapper Rail Rallus longirostris breeding BIR — documented /-/
L llus j. Marshes: P L
Eastern Black Rail* .aterg /us{ Rare arshes AX’.O F P/E/E
jamaicensis Webster — unlikely
. . Rare migrant Marshes: PAX —
1 d /-
King Rail Rallus elegans breeding documented /-/

Source: (U.S. Department of the Navy, 2017c; Maryland Natural Heritage Program, 2016; Virginia Department of Game and
Inland Fisheries, 2018; Audubon Society, 2019)

Key: BIR = Bloodsworth Island Range; E = Endangered; Fed = Federal; MD/VA T&E = Maryland or Virginia Threatened and
Endangered Species; OLF = Outlying Field; P = proposed candidate; PAX = Naval Air Station Patuxent River; PRC =
Patuxent River Complex.

Notes:

-/-/- means there is no listing status

1. Bird of Conservation Concern

Historically, wading bird nests on the Bloodsworth Island Range have been successful despite the heavy
use of the Bloodsworth Island Range for military testing and training during the summer months.
However, the area of Fin Creek Ridge (where most wading birds nest) in the northern portion of the
island has been closed to range use and bombardment for the past 30 to 35 years, so birds there have
not been exposed to much range activity other than active wildlife management practices (Rambo,
2012).

All of the wading bird species at the Bloodsworth Island Range are sustained by a variety of foods,
including various invertebrates, fishes, and crabs, associated with a variety of habitats from the interior
marsh to offshore waters. Island habitats, such as those provided at the Bloodsworth Island Range, are
attractive to these wading birds because they tend to have fewer predators, they place the birds in
proximity to food resources, they improve the efficiency of foraging during the nesting season, and they
reduce the probability of human disturbance. Most herons breed in communal colonies of up to
hundreds of nesting pairs in what is often referred to as a rookery. Nesting sites are primarily trees (both
living and dead tree snags) and bushes.

The heron rookery located in the northern portion of Bloodsworth Island Range includes artificial
nesting platforms that were installed by the Navy in the early 1980s to address an observed decline in
the number of heron nesting pairs. The poles supporting the nesting platforms were repaired/replaced
in 2002 (Smith J., 2020a). The decline was primarily due to a loss of nesting habitat, namely loblolly
pines and other trees that were dying because of rising water levels and increasing salinity levels. A
survey completed in May 2012 identified 66 heron nests on 65 pole platforms (Swift, 2013). To protect
the heron rookery, the Navy designated the northern portion of Bloodsworth Island as a “No Fire Area”
in 1983. Regular survey of heron rookeries have been conducted by installation natural resources staff
since 2014 (Smith J., 2020a). The results of these surveys suggest the rookery population has been
trending downward, though trajectory could be due to eagles nesting nearby.
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Shorebirds, Seabirds, and Diving Birds

The PRC Study Area supports nesting populations of shorebirds, although their presence at the
Bloodsworth Island Range is more extensive during the migratory season. Shorebird species known to
use the PRC Study Area include the common tern (Sterna hirundo), Forster’s tern (Sterna forsteri), royal
tern (Sterna maxima), willet (Catoptrophorus semipalmatus), greater yellowlegs (Tringa melanoleuca),
black-bellied plover (Pluvialis squatarola), ruddy turnstone (Arenaria interpres), least sandpiper (Calidris
minutilla), western sandpiper (Calidris mauri), American oystercatcher (Haematopus palliates), and
others. Of these, willets are the most common and, together with the American oystercatcher, are the
only species that breed in the PRC Study Area. Native shorebirds, seabirds, and diving bird species with a
special designation in addition to listing by the MBTA are described in Table 3.4-7. The habitats and
locations listed in this subsection and Table 3.4-7 are visually represented in Figure 3.4-1, Figure 3.4-2,
and Figure 3.4-3, which include NAS Patuxent River as well as the Bloodsworth Island Range.

Table 3.4-7  Shorebirds, Seabirds, and Diving Species (All Native) With a Special Designation
in Addition to Listing by the Migratory Bird Treaty Act That May Occur on PRC Land and
Water Areas

. Fed/
Common Scientific Abundanf:e and . Habitat: Location MD/VA
Name Name Seasonality/Breeding TRE
American Haematopus Uncommon summer Beach, jetty, and mudflats: PAX, Bl — /-
Oystercatcher® | palliatus resident, breeding documented, OLF Webster — unlikely
Open bay, along coasts, beaches:
Black Skimmer® | Rynchops niger | Rare summer resident | PAX — documented, OLF Webster — -[T/-
probable
Buff-Breasted Calidris Vagrant fall migrant Mowed field, shortgrass fields, wet /-
Sandpiper? subruficollis & & rice fields: PAX — documented
Dunlin! Calidris alpina Unc.:ommon winter Beach: PAX, Bl — documented -/-/-
resident
sternula Uncommon migrant Along coast, beaches, salt water: PAX
Least Tern! ) . & ! — documented, OLF Webster — -/T/-
antillarum breeding
probable
Lesser Tringa flavipes Uncommon migrant Marshes, beach, open woodlands, -
Yellowlegs! g P & sheltered tundra: PAX — documented
Calidris canatus Coastal, sandy habitats near tidal
Red Knot Rare migrant bays, inlets, and estuaries: PAX, Bl — T/-/T
rufa
documented
Red-zhroated Gavia stellata Un(':ommon winter Open water: PAX — documented -/-/-
Loon resident
Thalasseus Open water, along coast, beaches,
Royal Tern . Rare summer resident | salt water: PAX, OLF Webster — -/E/-
maxima
documented
Ruddy Arenaria . Beach: PAX, OLF Webster, Bl —
1 . Rare migrant -/-/-
Turnstone interpres documented
Semlpjalmalted Calidris pusilla Uncommon migrant Beach: PAX, Bl — documented -/-/-
Sandpiper
-Bi Li
Shorjc ||Ie;:| /mnodromus Rare migrant Beach, mudflat: PAX — documented -/-/-
Dowitcher griseus
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Table 3.4-7  Shorebirds, Seabirds, and Diving Species (All Native) With a Special Designation
in Addition to Listing by the Migratory Bird Treaty Act That May Occur on PRC Land and
Water Areas, Continued

. Fed/
Common Scientific Abundanf:e and . Habitat: Location MD/VA
Name Name Seasonality/Breeding T&E
Uplanq Bartl"am/a Uncommon migrant Old field: PAX — documented -/E/-
Sandpiper longicauda
Whimbrelt Numenius Rare migrant Beaches, mud flats, wet fields: PAX — /-
phaeopus documented
Willet! Tringa Uncommon summer Wet fields, marshes, beaches: PAX, /-
semipalmatus resident, breeding OLF Webster, Bl — documented

Source: (U.S. Department of the Navy, 2017c; Maryland Natural Heritage Program, 2016; Virginia Department of Game and
Inland Fisheries, 2018; Rambo, 2020a)

Key: Bl = Bloodsworth Island; E = endangered; Fed = Federal; MD/VA T&E = Maryland or Virginia Threatened and
Endangered Species; OLF = Outlying Field; P = proposed for listing; PAX = Naval Air Station Patuxent River; PRC =
Patuxent River Complex; T= threatened.

Notes:

-/-/- means there is no listing status

1. Bird of Conservation Concern

The only shorebird with a federal status is the red knot (Calidris canatus rufa) (Table 3.4-7); it is listed as
threatened. The species is therefore covered in Section 3.4.4.2 (Federal Threatened or Endangered
Species — U.S. Fish and Wildlife Service Jurisdiction). Whereas piping plover are also federally threatened
and documented in the PRC Study Area, suitable habitat (e.g., coastal beaches) is currently lacking and
the last observation was over 40 years ago (U.S. Department of the Navy, 2017c).

Various species of gulls are common in the PRC Study Area during the summer months, including the
laughing gull (Larus atricilla), great black-backed gull (Larus marinus), herring gull (Larus argentatus),
and ring-billed gull (Larus delawarensis). None of these species is currently known to nest at the
Bloodsworth Island Range. Future nesting activity by these species, if it occurred, would likely be limited
to the sandy beaches and shoals at the southern end of the Bloodsworth Island Range. Herring gull and
great black-backed gull (Larus marinus) nest have been documented on Adam Island (Smith J. , 2020a).
Of the diving bird species, brown pelicans (Pelecanus occidentalis), double-crested cormorants
(Phalacrocorax auritus) and American oystercatchers (Haematopus palliatus) have documented
breeding colonies on Bloodsworth and Adam Islands. Double-crested cormorants are the most abundant
breeders on the Bloodsworth Island Range, with close to 1,000 nesting pairs (Rambo, 2020a). In terms of
food/ingestion stressors, American oystercatcher are one of few birds in the PRC Study Area that
consume hard-shelled invertebrates (e.g., oysters, clams).

Waterfowl

None of the native waterfowl species that may occur on PRC land and water areas have any special
protective designation other than coverage by the MBTA. The habitats and locations listed in this
subsection are visually represented in Figure 3.4-1, Figure 3.4-2, and Figure 3.4-3.

Ponds, impoundments, and tidal creeks on the NAS Patuxent River provide resting areas for waterfowl,
as do the adjacent Bay waters. Waterfowl nesting activity at Bloodsworth Island Range is limited by the
lack of vegetation diversity (specifically uplands), vulnerability of nests to storm tides, competition from
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gulls and crows, and, infrequently, predation by the red fox. However, nesting records exist for both the
black duck (Anas rubripes), blue-winged teal (Anas discors) (U.S. Department of the Navy, 2017c), and
gadwall (Mareca strepera) (Smith J., 2020a). Furthermore, Haramis et al. (2000) completed a study on
the breeding ecology of black ducks on Bloodsworth, Smith, and South Marsh Islands (Figure 3.4-1).
Their study found that the salt marsh habitats composing the majority of the islands are of minimal
value for black duck nesting. This conclusion was based on a low frequency of nesting, limited return
nesting, low hatching success caused by predation, and vulnerability of nests to storm tides. Surveys
completed by NAS Patuxent River natural resources personnel also have indicated that resident
breeding black ducks are not nesting in large numbers on the upland ridges and hummocks of the
Bloodsworth Island Range. The PRC Study Area serves as an important overwintering and stopover area
for migratory waterfowl. Large numbers of tundra swans (Cygnus columbianus), Canada geese, and over
15 species of ducks have been observed in the PRC Study Area during the wintering period. Many of the
waterfowl species use the estuarine marsh and submerged aquatic vegetation (SAV) within the PRC
Study Area as a source of food. Species such as the long-tailed duck (Clangula hyemalis), scoters
(Melanitta spp.), common goldeneye (Bucephla clangula), and bufflehead (Bucephala albeola) are
common in the deeper open waters in the Bloodsworth Island Range. Nearshore waters, especially
around Bloodsworth Island, are important feeding and resting areas for diving bay ducks such as the
canvasback (Aythya valisneria), scaup (Aythya spp.), and redhead (Aythya americana). Puddle duck
species such as the northern pintail (Anas acuta), gadwall (Anas strepera), American wigeon (Anas
americana), American black duck, and mallard (Anas platyrhynchos) also use interior wetlands and
nearshore waters. The natural pockets, coves, and tidal guts that occur at the PRC Study Area also
provide abundant cover for idle or resting waterfowl.

Since 1965, the Navy (via letter notification) has voluntarily discontinued most exercises at the
Bloodsworth Island Range during the migratory bird season in recognition of the importance of the
Bloodsworth Island Range as an overwintering area for waterfowl. Normally, closure has occurred from
mid-October through mid-February, although actual closure dates have varied from year to year. During
this period, the Navy has also suspended all overflights below 3,500 feet in order to minimize the
potential for bird strike hazard to aircraft. These restrictions in effect, have created a large, undisturbed
refuge for migratory waterfow! during the migration season. The Atlantic Test Ranges Sustainability
Office and natural resources management at NAS Patuxent River work together to determine what, if
any, restriction should be applied to a proposed test event on a case-by-case basis.

Song Birds and Other Passerines

About 150 species of migratory songbirds have been identified at PRC land and water areas. Common
breeding songbirds include the red-winged blackbird (Agelaius phoeniceus), marsh wren (Cistothorus
palustris), seaside sparrow (Ammodramus maritimus), and saltmarsh sharp-tailed sparrow
(Ammodramus caudacutus). Native songbird species with a special designation in addition to listing by
the MBTA are described in Table 3.4-8. The habitats and locations listed in this subsection and Table
3.4-8 are visually represented in Figure 3.4-1, Figure 3.4-2, and Figure 3.4-3.

Although no longer a Navy possession, the tip of Point Lookout (Figure 3.4-1) has been observed to have
large congregations of migratory songbirds during the fall and spring.
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Table 3.4-8 Songbird Species (All Native) With a Special Designation in Addition to Listing
by the Migratory Bird Treaty Act That May Occur on PRC Land and Water Areas
Fed/
Common Name | Scientific Name Abundanf:e and . Habitat: Location MD/VA
Seasonality/Breeding
T&E
Black-Billed Coccyzus . Forest - woodlands and
1 Uncommon migrant along streams: PAX — -/-/-
Cuckoo erythropthalmus
documented
Forest, coniferous or mixed
Blackburnian . woodlands: PAX —
Warbler Setophaga fusca Rare migrant documented, OLF Webster — /1/-
probable
Old field, hayfields, weedy
Bobolink! Dolichonyx oryzivorus | Uncommon migrant meadows: PAX — -/-/-
documented
Forest, dense woodlands,
Canada and brush: PAX —
i . . oy
Warbler! Cadellina canadensis Uncommon migrant documented, OLF Webster — /-/
probable
Forest, tall tree swamps,
Cerulean Setophaga cerulea Rare migrant bottomlands: PAX = -/-/-
Warbler! phag g documented, OLF Webster —
probable
Evening Coccothraustes . . Throughout, w.oodlots,
1 . Rare winter visitor shade trees, mixed woods: -/-/-
Grosbeak vespertinus
PAX — documented
Kentucky Geothlypis formosus Uncommon summer Rich, moist woodlands: PAX /-
Warbler! yp resident, breeding — documented
Logeerhead Open and bushy areas: PAX
g.g Lanius ludovicianus Rare vagrant — documented, OLF Webster -/E/T
Shrike
— probable
Forest, dense undergrowth,
Mourning Geothlypis . thickets, moist areas: PAX —
R -/E/-
Warbler philadelphia are migrant documented, OLF Webster — /8
probable
. . Coniferous forests, bogs:
Olive-Sided . . ’
ve-ide Contopus cooperi Rare migrant PAX — documented, OLF -/E/-
Flycatcher
Webster probable
Common summer Forest, open woodland,
Prairie Warbler® | Setophaga discolor . . scrublands: PAX, OLF -/-/-
resident, breeding
Webster — documented
Forest, low site along
Prothonotary . Uncommon summer -
1 Protonotaria citrea . . streams or surrounding: PAX -/-/-
Warbler resident, breeding
—documented
Red-Headed Melanerpes Uncommon summer Open woods, dead timber,
Woodpecker! erythrocephalus resident, breeding farmlands, backyards: PAX, /-
! OLF Webster — documented
Forest, wet woodlands,
Rusty Blackbird® | Euphagus carolinus Rare winter resident swamps, open fields: PAX — -/-/-

documented
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Table 3.4-8  Songbird Species (All Native) With a Special Designation in Addition to Listing
by the Migratory Bird Treaty Act That May Occur on PRC Land and Water Areas, Continued

Abundance and e/
Common Name | Scientific Name . . Habitat: Location MD/VA
Seasonality/Breeding
T&E
Old field, salt marshes,
Saltmarsh ;
Sharo-Tailed Ammodramus Rare migrant. breedin lakeshores, Spartina stand: /-
S arfowl caudacutus grant, & | pax- documented, OLF
P Webster — probable
Beach idal
Seaside Ammodramus Common summer each, dune, grassy tida
1 " . . marshes: PAX, BIR — -/-/-
Sparrow maritimus resident, breeding
documented
Marsh, wet, grassy
Sedge Wren? Cistothorus platensis Rare migrant, breeding meadows; shallow: PAX, OLF -/T/-
Webster, BIR — documented
Swamps, moist deciduous
Wood Thrush? Hylocichla mustelina Abundant, breeding forests: PAX, OLF Webster — -/-/-
documented

Source: (U.S. Department of the Navy, 2017c; Maryland Natural Heritage Program, 2016; Virginia Department of Game and
Inland Fisheries, 2018; Maryland Department of Natural Resources, 2020d)

Key: BIR = Bloodsworth Island Range; E = endangered; Fed = Federal; MD/VA T&E = Maryland or Virginia Threatened and
Endangered Species; OLF = Outlying Field; P = proposed for listing; PAX = Naval Air Station Patuxent River; PRC =
Patuxent River Complex; T = threatened.

Notes:

-/-/- means there is no listing status.

1. Bird of Conservation Concern

Upland Game Birds

Upland habitats are undeveloped areas landward of water and wetlands (e.g., forests, scrubland,
grassland). Upland game birds receive protection under the MBTA, with the exception of regulated
hunting. Table 3.4-9 documents the upland game birds that have been documented on PRC land areas.
The habitats and locations listed in Table 3.4-9 are visually represented in Figure 3.4-1 and Figure 3.4-2.

Table 3.4-9  Upland Game Bird Species on PRC Land Areas
Abundance and

Common Name Scientific Name . Habitat: Location
Seasonality
Throughout, grassy fields, farm fields,
Mourning Dove Zenaida macroura Common resident backyard: PAX, OLF Webster, BIR —
documented
Id fiel : PAX, OLF
Northern Bobwhite Colinus virginianus Rare resident Old field, young woods /0
Webster — documented
. . . F Marsh, fields, dland edges:
Ring-Necked Pheasant | Phasinanus colchicus or'mer rare arsh, open fle’ds, woodland edges
resident PAX — documented
. . Uncommon Open forested areas: PAX, OLF —
Wild Turkey Meleagris gallopavo resident documented

Source: (U.S. Department of the Navy, 2017c; Swift, 2020)
Key: BIR = Bloodsworth Island Range; OLF = Outlying Field; PAX = Naval Air Station Patuxent River; PRC = Patuxent River
Complex.
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3.4.2.7 Mammals

Broadly speaking, mammals are warm-blooded vertebrates that nourish their young with milk and have
skin generally covered in hair. Bats are small winged mammals, whereas some terrestrial and freshwater
mammals (e.g., deer, otter) are among the largest and most highly mobile of animals in the PRC Study Area.
Over 30 mammal species have been documented in and around PRC land and water areas, with 11 of these
species considered abundant, 13 common, and 5 uncommon or rare (U.S. Department of the Navy, 2017c).
Most of the documented mammal species are bats and common terrestrial (upland) species. Certain
mammals generally considered to be terrestrial/freshwater may also occur nearshore waters of the
estuarine environment of the PRC Study Area (e.g., otter, raccoon, muskrat). Mammals protected under the
MMPA (e.g., bottlenose dolphins) and/or listed under the ESA (e.g., manatees) are addressed in Section
3.4.5 (Marine Mammal Protection Act — Biological Assessment) or Section 3.4.4.2 (Federal Threatened or
Endangered Species — U.S. Fish and Wildlife Service Jurisdiction), respectively.

The PRC Study Area is home to populations of a variety of mammal species which are distributed based on
their habitat needs (Table 3.4-10 and Table 3.4-11). General information about the distribution of land cover
and aquatic and vegetated habitats that are occupied by these mammals can be found in Section 3.4.2.2
(Affected Environment, Vegetation). The description of the affected environment for mammals distinguishes
between bats and terrestrial/freshwater mammals due to differing analysis considerations in the aerial
environment.

Table 3.4-10 Bat Species That May Occur in PRC Land and Water Areas

Common Name | Scientific Name Abundance | Habitat: Location State & 7
Federal
Cave Bats
. . Developed (low-high intensity), forest: PAX,
Big Brown Bat Eptesicus fuscus Common OLF Webster - documented
, ) . . Developed (low-high intensity), forest: PAX,
Keen’s Myotis Myotis keeni Unknown OLF Webster — probable
Developed (low-high intensity), forest, near
Little Brown Bat | Myotis lucifugus Uncommon | water: PAX - documented, OLF Webster —
probable
Northern Long- Myotis . . Unknown Forest: PAX, OLF Webster — possible T
Eared Bat septentrionalis
. Pipistrellus Developed (low-high intensity), forest: PAX,
- B
Tri-colored Bat subflavus Uncommon OLF Webster - documented
Southeastern Myotis Rare Developed (low-high intensity), forest, near
Myotis austroiparius water: PRC Study Area - documented
Tree Bats
Eastern Red Bat | Lasiurus borealis Common Forest, near water: PAX, OLF Webster -
documented
. Nycticeius Developed (low-high intensity), forest: PAX,
Evening Bat humeralis Unknown OLF Webster - documented
Developed (low-high intensity), forest, near
Hoary Bat Lasiurus cinereus Rare water: PAX - documented, OLF Webster -
probable
Silver-Haired Bat Las:qnycter/s Uncommon Forest, near water: PAX, OLF Webster -
noctivagans documented

Source: (U.S. Department of the Navy, 2017c; Smith J. , 2020c)
Key: OLF = Outlying Field; PAX = Naval Air Station Patuxent River; PRC = Patuxent River Complex; T = threatened.

Notes:

1. Federal and Maryland/Virginia State Threatened and Endangered Species
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Table 3.4-11 Terrestrial and Freshwater Mammals Species Documented on
PRC Land and Water Areas
Common Name | Scientific Name | Abundance | Habitat: Location
Terrestrial Mammals
Field, f h: P L -
Coyote Canis latrans " ield, forest, marsh: PAX, OLF Webster
documented
Field I tl : PAX, OLF Webst
Eastern Cottontail Sylvilagus floridanus Common feld (upland, wetland) /0 ebster,
BIR — documented
Eastern Gray Squirrel Sciurus carolinensis Abundant Forests: PAX, OLF Webster — documented
F t, field, | I : PAX, OLF
Eastern Mole Scalopus aquaticus Abundant orest, field, lawn (upland) 0
Webster — documented
Gray Fox L{rocyon Abundant Forests: PAX, OLF Webster — documented
cinereoargenteus
House Mouse Mus musculus Common Houses (associated with humans): PAX, OLF
Webster - documented
Least Shrew Crvptotis parva Common Upland forest, field, wetland: PAX, OLF
P p Webster — documented
Long-Tailed Weasel Mustela frenata Unknown Marsh: OLF Webster — documented, PAX -
probable
Masked Shrew Sorex cinereus Rare Upland forest, field, wetland: PAX, OLF
Webster - documented
Meadow Vole Microtus . Abundant Upland, field, wetland: PAX, OLF Webster -
pennsylvanicus documented
. Marsh, forest, lawn (throughout): PAX —
N Rat Ratt * ! !
orway Ra attus norvegicus documented, OLF Webster - probable
. N Forest (upland, wetland): PAX, OLF
Opossum Didelphis virginiana Abundant Webster — documented
Pine Vole/ Woodland ] . Forest (coniferous): PAX, OLF Webster -
Microtus pinetorum Common
Vole documented
Forest, marsh, wetland: PAX, OLF Webster,
Raccoon Procyon lotor Common
BIR — documented
Field, f t land): PAX, OLF Webst
Red Fox Vulpes Common leld, forest (upland) ! ebster,
BIR — documented
Marsh, wetland: BIR — documented, PAX
Rice R / j A ! ! !
ice Rat Oryzomys palustris bundant OLF Webster — possible
Short-Tailed Shrew Blarina brevicauda Common Forest, field (upland, wetland): PAX, OLF
Webster — documented
Sika deer Cervus .n/ppon * Marsh: BIR — documented
yakushimae
. . Rare/ Forest, field (upland, wetland): PAX —
Southeast h S l t
outheastern snrew orexiongirostris uncommon documented, OLF Webster - probable
. . Forest (upland): PAX — documented, OLF
Southern flying squirrel | Glaucomys volans Common Webster - probable
F | : PAX, OLF W BIR -
Striped skunk Mephitis Common orest (upland) 0 ebster,
documented
F fiel | : PAX, OLF W -
White-footed mouse Peromyscus leucopus Common orest, field (upland) 0 ebster
documented
. L F , field (th h : PAX, OLF
Whitetail deer Odocoileus virginianus | Abundant orest, field (throughout) ©
Webster, BIR - documented
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Table 3.4-11

Terrestrial and Freshwater Mammals Species Documented on
PRC Land and Water Areas, Continued

Common Name Scientific Name Abundance Habitat: Location
Woodchuck/ Marmota monax Abundant Forest, field (upland): PAX, OLF Webster,
groundhog BIR - documented
Freshwater Mammals

. Marsh, wetland (freshwater): PAX, OLF
Beaver Castor canadensis Common

Webster - documented

Mink Mustela vison * Marsh: PAX, OLF Webster — documented
Muskrat Ondatra zibethica Abundant Marsh: BIR - documented
River otter Lutra canadensis Uncommon Marsh, stream/river: BIR — documented

Source: (U.S. Department of the Navy, 2017d; 2017c)

Key: BIR = Bloodsworth Island Range; OLF = Outlying Field; PAX = Naval Air Station Patuxent River; PRC = Patuxent River

Complex.
Notes:

* means no abundance was provided for this species in the source reference.

Bats

All of the bats analyzed within the PRC Study Area are Microchiroptera bats (Table 3.4-10), which
primarily feed on insects and rely on echolocation to navigate and locate food (Maryland Department of
Natural Resources, 2016). Both cave and tree bats can be found within the PRC Study Area.

There is only one common tree bat: eastern red bat (Lasiurus borealis). The abundance of other tree
bats is either unknown (evening bat [Nycticeius humeralis], Seminole bat [Lasiurus seminolus]), or
uncommon-rare (silver-haired bat [Lasionycteris noctivagans], and hoary bat [Lasiurus cinereus]. Since
insects are not active during winter, in general, tree bats either migrate south (outside of the PRC Study
Area), or spend the winter in tree cavities, under bark, or even under leaf litter.

The most common and abundant cave bat species is the big brown bat (Eptesicus fuscus). Less common
to rare cave bat species include the tri-colored bat (Pipistrellus subflavus) and little brown bat (Myotis
lucifugus), both of which are under review for listing under the ESA, and southeastern myotis (Myotis
austroiparius). Keen’s myotis (Myotis keeni) is another cave bat that is likely present in the PRC Study
Area, but has not yet been documented (U.S. Department of the Navy, 2017c). Northern long-eared bat
(Myotis septentrionalis) is the only bat species that may occur that is federally listed under the ESA
(Section 3.4.4.2, Federal Threatened or Endangered Species — U.S. Fish and Wildlife Service Jurisdiction)
but has not been documented. Cave bats in the PRC Study Area tend to fly to overwinter in hibernating
areas such as caves, tunnels, and abandoned surface mines, none of which are located within the PRC

Study Area (Maryland Department of Natural Resources, 2016).

All 10 species of bats that may be present are listed by the State of Maryland as Species in Need of
Conservation. Unlike many other mammals, bats have a low reproductive rate and make up for it by
living long lives. Stressors and other hazards and diseases in their environment that prevent this from
happening pose long-term threats for many species of bats (Maryland Department of Natural Resources,
2016). These stressors include pesticide use that impacts their food source, disruptions in hibernation
and maternity roosting, and the removal of large trees and forest cover that provide habitat. The PRC
Study Area is located within the “white-nose syndrome zone” (U.S. Fish and WIldlife Service, 2018a).
White-nose syndrome is a disease caused by the fungus Pseudogymnoascus destructans that impacts
cave-hibernating bats. It does so by altering their hibernation abilities, causing erratic behavior during
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the winter months, and depleting necessary fat storage. The disease has killed millions of bats in North
America, wiping out 90 to 100 percent of bats at some sites (White Nose Sydrome Response Team,
2018), and is likely the reason why many of the cave bats that used to frequent the PRC Study Area in
the summer months are now rarely present.

Bat species present are expected to occur only at NAS Patuxent River and OLF Webster (Table 3.4-10).
Due the lack of suitable roosting habitat, bats have not been documented at Bloodsworth Island Range
(U.S. Department of the Navy, 2017d), and it is not considered further in this analysis.

Bats tend to select roosts in mature forest stands near permanent water such as streames, rivers, ponds,
and lakes (McGowan & Hogue, 2016). The oldest mature forest stands that remain at NAS Patuxent
River are scattered throughout, but the majority are found in very narrow corridors along streams and
within a small semi-contiguous forest on the southern and western boundaries of the installation.
Eastern red bats prefer to roost in mature deciduous trees during the summer (Limpert et al., 2007),
while big brown bats like to roost in buildings, in hollow trees, and under loose bark (Maryland
Department of Natural Resources, 2016).

Bat foraging activity is generally higher in riparian areas than in upland areas (Menzel et al., 2005). The
flight altitudes of foraging bats varies among individuals as well as their surroundings. Bats are known to
adjust their foraging behavior to fly at altitudes necessary to capture prey, which can fluctuate
seasonally based on insect migrations (Krauel et al., 2018). Bat flight altitudes also vary depending on
the configuration of their surrounding environment, as they fluctuate flight patterns based on landscape
topography (Roeleke et al., 2018), forest clutter (Menzel et al., 2005), and forest canopy (Yang et al.,
2013). A study of big brown bats showed a direct correlation to surroundings and forest canopy, where
maximum flight altitudes among bats emerging to forage from a barn approximately 26 feet (8 meters
above ground level [AGL]) were no higher than the barn (8 meters AGL), with average flight altitudes at
approximately 20 feet (6 meters AGL) that corresponded to an average of approximately 21 feet (6.5-
meter) surrounding forest canopy height (Yang et al., 2013). In riparian areas, bat foraging activity
decreases significantly at altitudes above the forest canopy (Menzel et al., 2005). Refer to Section
3.4.4.2 (Federal Threatened or Endangered Species — U.S. Fish and Wildlife Service Jurisdiction, Affected
Environment, Vegetation) and Figure 3.4-1 for forested area locations and descriptions as found in the
PRC Study Area.

Most bats do not occur in the area year-round. Bat migration activity is influenced by nightly
temperature and wind speeds and appears to be greater in autumn (Johnson et al., 2011). Of the tree
bats, eastern red bats (the most common in the study area) have been documented year-round in
Maryland, and thus presumably in the study area where they overwinter under leaf litter in the fall and
winter. Biologists think that silver-haired and hoary bats migrate south in the fall to areas where insects
are active all year; however, much is still unknown about these species because they tend to roost singly
or in family groups, are small in size, and are secretive in nature (Maryland Department of Natural
Resources, 2016).

Cave bats hibernate during the winter months when food is not available. These species winter in caves,
mines, and abandoned railroad tunnels outside of the PRC Study Area, although big brown bats will
sometimes overwinter in buildings or bat boxes and could potentially find a place to overwinter. Not
much is known about where evening bats spend the winter outside of the study area. Bats in this group
may travel a hundred miles or more between their summer and winter roosts. Tri-colored bats were
once the most abundant wintering species in Maryland’s caves, mines, and tunnels, but populations of
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this species, as well as little brown bats and northern long-eared bats, have been decimated by
white-nose syndrome. While these species are now all uncommon or rare in the study area, during the
summer breeding season, most of these species form loose colonies of females and pups (maternity
colonies) in snags and hollow trees, under loose bark, in buildings, and in bat roosting boxes (Maryland
Department of Natural Resources, 2016).

While much of the available data on bat migration focuses on migration distances rather than migration
flight altitudes, eastern red bats originating from the U.S. Mid-Atlantic states, have been observed off
the Atlantic Seaboard at altitudes greater than approximately 1,970 feet (600 meters) above sea level
during autumn migration (Hatch et al., 2013). Though these altitudes may be correlated with their
migration over the open ocean at distances greater than 1,000 kilometers (km), it is assumed that, while
only occurring twice a year rather than nightly, bat migration flight altitudes occur at higher altitudes
than nightly foraging altitudes.

Terrestrial and Freshwater Mammals

Terrestrial and freshwater mammal species include both game and nongame animals that inhabit
various vegetative communities or habitat types, such as forest, scrub/shrub, field, marshes, beaches,
and freshwater streams (U.S. Department of the Navy, 2017c). Some of the more familiar animals
include white-tailed deer (Odocoileus virginianus), gray squirrel (Sciurus carolinensis), eastern cottontail
(Sylvilagus floridanus), red fox (Vulpes vulpes), muskrat (Ondatra zibethicus), river otter (Lontra
canadensis), mink (Mustela vison), and beaver (Castor canadensis) (U.S. Department of the Navy,
2017c). Table 3.4-11 lists the terrestrial and freshwater mammals that may be found in the PRC Study
Area along with their habitat associations. Some freshwater species that occur in marsh habitats (e.g.,
river otter, muskrat) may also occur in the nearshore estuarine environment. There are no federally
listed or state-listed terrestrial or freshwater mammals in the PRC Study Area.

Worldwide, habitat loss and degradation and harvesting (hunting or gathering for food, medicine, fuel,
and materials) are by far the main threats to land mammals (Schipper et al., 2008). However, the
greatest threats are occurring in the tropics with species having highly localized distributions. For the
Chesapeake Bay region, Schipper et al. (2008) indicated a relatively low number of land mammal species
threatened by habitat loss, harvesting, accidental mortality, and pollution.

In addition to habitat associations listed in Table 3.4-11, most land mammals in the Chesapeake Bay
region are nocturnal (Bennie et al., 2014). Most terrestrial/freshwater mammals in the PRC Study Area
are also active, year-round residents that are considered to be common to abundant.

3.4.3 Biological Resources, Environmental Consequences

The following analyses focus on species that are not addressed by federal legislation apart from NEPA
(e.g., ESA, MSA) and the potential for long-term/population-level effects. Likely effects of the No Action
and Action Alternatives on species with special regulatory designations are summarized under each
alternative and stressor, with references to the consultation sections for analysis details. The stressor-
based summary for the No Action and Action Alternatives and all biological resources is provided in
Section 3.4.3.4 (Alternative Impact Summary).

Prior to detailed analysis, some biological resources can be discounted with regard to potential impacts
from all Proposed Action stressors. and alternatives. Microscopic algae forming the base of aquatic food
webs overlap various stressors, but any potential impact from the No Action Alternative would be
discountable relative to their vast populations and extremely high growth rates (Caceres et al., 2013).
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Floating microalgae also moves with the surface tension of the water and tends to flow around physical
disturbances. Microalgae will therefore not be discussed further. Freshwater plants do not occur in close
proximity to the proposed activities. This section therefore only covers potential impacts on animals and
terrestrial vegetation.

The stressors associated with the Proposed Action alternatives were described in Section 3.0.2.3
(Identifying Stressors for Analysis) from a resource-generic perspective. This following paragraph
describes the stressor-based analysis considerations for biological resources in general. As such, the
background information presented does not require a detailed accounting of the PRC affected
environment that is provided in subsequent sections. This information may be referenced in subsequent
analyses of the PRC affected environment to reduce repetition of analysis background information that
applies to multiple sub-resource areas. The general background for analysis includes guidance in
identifying immediate and short-term consequences as well long-term consequences.

As described in Section 3.0.2.4 (Resource-Specific Impacts Analysis for Individual Stressors), immediate
and short-term consequences of a stressor on biological resources persist for only a short time, which
may be minutes for some resources and as long as months for other resources, depending on the
specific resource and stressor. Long-term consequences to individuals can translate into consequences
for populations dependent upon population abundance, structure, growth rate, and carry capacity.
Carrying capacity describes the theoretical maximum number of organisms of a particular species that
the environment can support. When a population nears its carrying capacity, available resources and
predator pressure naturally limit its growth. If one, or a few individuals, in a population are removed or
gather fewer resources, then other individuals in the population can take advantage of the freed
resources and potentially increase their health and lifetime reproductive success. Abundant populations
that are near their carrying capacity (theoretical maximum abundance) that suffer consequences on a
few individuals may not be affected overall. Populations that exist well below their carrying capacity
may suffer greater consequences from any lasting consequences to even a few individuals. Population-
level consequences can include a change in the population dynamics, a decrease in the growth rate, or a
change in geographic distribution.

The potential long-term consequences from behavioral responses are difficult to discern. Animals
displaced from their normal habitat due to an avoidance reaction may return over time and resume
their natural behaviors. This is likely to depend upon the severity of the reaction and the frequency the
activity is repeated in the area. In areas of repeated and frequent acoustic disturbance, some organisms
may habituate to the new baseline; conversely, species that are more sensitive may not return, or
return but not resume use of the habitat in the same manner. For example, an animal may return to an
area to feed but no longer rest in that area. Long-term abandonment or a change in the utilization of an
area by enough individuals can change the distribution of the population. Frequent disruptions to
natural behavior patterns may not allow an animal to recover between exposures, which increase the
probability of causing long-term consequences to individuals.

The magnitude and type of effect and the speed and completeness of recovery (i.e., return to baseline
conditions) must be considered in predicting long-term consequences to the individual organisms. The
rate at which an organism makes a full recovery is related to the cost to the organism from any
reactions, behavioral or physiological. Available resources fluctuate by season, location, and year and
can play a major role in an organism’s rate of recovery. Recovery can occur more quickly if plentiful food
resources, many potential mates, or refuge or shelter are available. An organism’s health, energy
reserves, size, life history stage, and resource gathering strategy affect the speed and completeness of
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its recovery. Plants and animals that are in good health and have abundant energy reserves before an
effect takes place will likely recover more quickly.

Organisms that recover quickly and completely are unlikely to suffer reductions in their health or
reproductive success, or experience changes in habitat utilization. No population-level effects would be
expected if individual plant or animals do not suffer reductions in their lifetime reproductive success or
change their habitat utilization. Plants or animals that do not recover quickly and fully could suffer
reductions in their health and lifetime reproductive success, could be permanently displaced or change
how they use the environment, or could die. Although these long-term consequences to the individual
can lead to consequences for the population, population dynamics and abundance also play a role in
determining how many individuals would need to suffer long-term consequences before there was an
effect on the population. For example, the chance of affecting individuals of uncommon species is
relatively low, whereas affecting a few individuals of common species would have a negligible impact on
their population. All the stressor-based conclusions in Section 3.4.3 (Environmental Consequences) are
made with reference to population-level effects that would be, in most cases, long-term.

3.4.3.1 Biological Resources, No Action Alternative

The subsequent stressor-based analysis sections for the No Action Alternative merge the analysis for
biological sub-resources in an orderly fashion. For example, the impact of air-based acoustic stressors in
PRC airspaces is characterized for aerial invertebrates, bats, and birds in the same section, with factors
affecting multiple sub-resource stated at the beginning and not repeated. To reduce the
duplication/overlap of analysis in this section and Section 3.4.7 (Magnuson-Stevens Fishery
Conservation and Management Act — Essential Fish Habitat Assessment), the primary discussion of
direct impacts on fish (e.g., physical strike and disturbance, acoustic stressors, pollutants, ingestion,
entanglement) is covered in this section. The indirect impact of stressors on plants and animals through
effects on predator or prey species is also covered in this section. The indirect impact of stressors on fish
and other estuarine animals through association with estuarine habitat features (e.g., sandy bottom,
seagrass beds, shellfish beds/reefs) is covered in Section 3.4.7 (Magnuson-Stevens Fishery Conservation
and Management Act — Essential Fish Habitat Assessment). To facilitate a single analysis that serves both
sections, fish species with EFH (including their prey species) will represent the entire estuarine fish
assemblage with additional species of importance included, where appropriate.

Note the threat to biological resources from the No Action Alternative of proposed activity is mostly
reflected in Section 3.4.2 (Affected Environmental) because it has been occurring for many years. The
environmental baseline also did not list military activities among the significant threats to biological
resource in the PRC study area—a fact that weighs on the analysis conclusions under the No Action
Alternative subsection.

Acoustic

Generic Background for Analysis

A potential impact on animals from acoustic stressors generated by the Proposed Action alternatives
depends on the interplay of the following aspects: (1) stressor characteristics (e.g., spatial distribution of
different sound sources; Section 3.0.2.3.1, Identifying Stressors for Analysis, Acoustic Stressors) and (2)
response of individual organisms and populations (e.g., distribution/density, masking, physiological
stress, behavioral responses).
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The potential effects from exposure to acoustic activities and the accompanying short-term
consequences to animals (e.g., expended energy or missed feeding opportunity) are described in this
section. There is no evidence that acoustic stressors impact vegetation that lack both air spaces and a
central nervous system that could be meaningfully affected by sound-induced vibrations. Effects of
acoustic stressors on vegetation are, therefore, not further analyzed. Within each animal sub-resource
section, the detailed methods to predict effects on specific species or species groups are derived from
the following conceptual framework. An animal is considered “exposed” to a sound if the received
sound level at the animal’s location is above the background ambient noise level within a similar
frequency band. A variety of effects (including no effect) may result from exposure to acoustic stressors.

The categories of potential effects that apply to the Proposed Action alternatives are as follows:

e hearing loss/auditory injury — a noise-induced decrease in hearing sensitivity (can either be
temporary or permanent and may be limited to a narrow frequency range of hearing)

e masking — when the perception of a biologically important sound (i.e., signal) is interfered with
by a second sound (i.e., noise)

e physiological stress — an adaptive process that helps an animal cope with changing conditions
(too much stress can result in physiological problems)

e behavioral response — a reaction ranging from very minor and brief changes in attentional
focus, biologically important behaviors, and avoidance of a sound source or area, to aggression
or prolonged flight

Non-auditory injuries caused by extreme impulsive pressures generated by explosives are not a part of
these Proposed Action alternatives.

The magnitude of the responses is based on the characteristics of the acoustic stimuli and the
characteristics of the animal (species, susceptibility, life history stage, size, and experiences). High-level,
long-duration, or repetitive exposures may potentially cause some hearing loss. Even in the absence of
hearing loss, perceived sounds may lead to behavioral responses, physiological stress, and/or masking.
Many sounds that are detectable by an animal may also have no effect.

Hearing Loss

Hearing loss, also called a noise-induced threshold shift, is possibly the best-studied type of effect from
sound exposures to animals (sub-resource specific references are provided in subsequent analysis).
Hearing loss manifests itself as loss in hearing sensitivity across part of an animal’s hearing range, which
is dependent upon the specifics of the noise exposure. Hearing loss may be either permanent threshold
shift (PTS), or temporary threshold shift (TTS). If the threshold shift eventually returns to zero (the
animal’s hearing returns to pre-exposure value), the threshold shift is a TTS. If the threshold shift does
not return to zero, but leaves some finite amount of threshold shift, the remaining threshold shift is a
PTS. Figure 3.4-5 shows one hypothetical threshold shift that completely recovers, a TTS, and one that
does not completely recover, leaving some PTS.

The characteristics of the received sound stimuli are used and compared to the animal’s hearing
sensitivity and susceptibility to noise to determine the potential for hearing loss. The amplitude,
frequency, duration, and temporal pattern of the sound exposure are important parameters for
predicting the potential for hearing loss over a specific portion of an animal’s hearing range. Duration is
particularly important because hearing loss increases with prolonged exposure time. Longer exposures
with lower sound levels can cause more threshold shift than a shorter exposure using the same amount
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of energy overall. The frequency of the sound also plays an important role. Experiments show that
animals are most susceptible to hearing loss within their most sensitive hearing range (sub-resource
specific references are provided in subsequent analysis). Sounds outside of an animal’s audible
frequency range do not cause hearing loss.

Key: PTS = permanent threshold shift; TS = threshold shift; TTS = temporary threshold shift.
Figure 3.4-5 Two Hypothetical Threshold Shifts

The mechanisms responsible for hearing loss may consist of a variety of mechanical and biochemical
processes in the inner ear. These processes include physical damage or distortion of the tympanic
membrane (not including tympanic membrane rupture, which is considered an auditory injury), physical
damage or distortion of the cochlear hair cells, hair cell death, changes in cochlear blood flow, and
swelling of cochlear nerve terminals (Henderson et al., 2006; Kujawa & Liberman, 2009). Although the
outer hair cells are the most prominent target for fatigue effects, severe noise exposures may also result
in inner hair cell death and loss of auditory nerve fibers (Henderson et al., 2006).

The relationship between TTS and PTS is complicated and poorly understood, even in humans and
terrestrial mammals, where numerous studies failed to delineate a clear relationship between the two.
Relatively small amounts of TTS (e.g., less than 40 to 50 decibels [dB] measured two minutes after
exposure) will recover with no apparent permanent effects; however, terrestrial mammal studies
revealed that larger amounts of threshold shift can result in permanent neural degeneration, despite
the hearing thresholds returning to normal (Kujawa & Liberman, 2009). The amounts of threshold shift
induced by Kujawa and Liberman (2009) were described as being “at the limits of reversibility.” It is
unknown whether smaller amounts of threshold shift can result in similar neural degeneration, or if
effects would translate to other species such as marine animals.

Hearing loss can increase an animal’s physiological stress, which feeds into the stress response. Hearing
loss may increase the likelihood or severity of a behavioral response and increase an animal’s overall
physiological stress level. Hearing loss reduces the distance over which animals can communicate and
detect other biologically important sounds. Hearing loss could also be inconsequential for an animal if
the frequency range affected is not critical for that animal to hear within, or the hearing loss is of such
short duration (e.g., a few minutes) that there are no costs to the individual.

Small to moderate amounts of hearing loss may recover over a period of minutes to days, depending on
the amount of initial threshold shift. Severe noise-induced hearing loss may not fully recover, resulting
in some amount of PTS. An animal whose hearing does not recover quickly and fully could suffer a
reduction in lifetime reproductive success. An animal with PTS may be less successful at mating for one
or more breeding seasons in addition to being more vulnerable to predators, thereby decreasing the

number of offspring it can produce over its lifetime.
|
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Masking

Masking occurs if the noise from an activity interferes with an animal’s ability to detect, understand, or
recognize biologically relevant sounds of interest. In this context, noise refers to unwanted or
unimportant sounds that mask an animal’s ability to hear sounds of interest. Sounds of interest include
those among the same species such as offspring, mates, and competitors; echolocation clicks; sounds
from predators; natural, abiotic sounds that may aid in navigation; and reverberation, which can give an
animal information about its location and orientation within the ocean. The probability of masking
increases as the noise and sound of interest increase in similarity, and the masking noise increases in
level. The frequency, received level, and the percentage of time during which a sound is generated over
a total operational period (i.e., duty cycle) of the noise determines the potential degree of auditory
masking. Masking only occurs during the sound exposure.

The animal makes a behavioral decision (either conscious or instinctive) when the animal detects
increased background noise, or possibly, when the animal recognizes that biologically relevant sounds
are being masked. An animal’s past experiences can be important in determining the behavioral
response when dealing with masking. For example, an animal may modify its vocalizations to reduce the
effects of masking noise. Other stimuli present in the environment can influence an animal’s behavior
decision, such as the presence of predators, prey, or potential mates.

An animal may exhibit a passive behavioral response when coping with masking. It may simply not
respond and keep conducting its current natural behavior. An animal may also stop calling until the
background noise decreases. These passive responses do not present a direct energetic cost to the
animal; however, masking may continue to effect an animal’s behavior, depending on the acoustic
stimuli. An animal may actively compensate for masking. An animal can vocalize more loudly to make its
signal heard over the masking noise, which could also make them more vulnerable to predators that are
less sensitive to the noise. An animal may also shift the frequency of its vocalizations away from the
frequency of the masking noise (Hotchkin & Parks, 2013). This shift can actually reduce the masking
effect for the animal and other animals that are listening in the area.

If masking impairs an animal’s ability to hear biologically important sounds, it could reduce an animal’s
ability to communicate other members of its species, reduce opportunities to detect or attract mates
that are more distant, reduce the ability to gain information about their physical environment, or reduce
navigational ability. An animal that modifies its vocalization in response to masking could also incur a
cost. Modifying vocalizations may cost the animal energy, interfere with the behavioral function of a
call, or reduce a signaler’s apparent quality as a mating partner. For example, songbirds that shift their
calls up an octave to compensate for increased background noise attract fewer or less-desirable mates,
and many terrestrial species advertise body size and quality with low-frequency vocalizations
(Slabbekoorn & Ripmeester, 2007). Masking may also lead to no measurable costs for an animal.
Masking could be of short duration or intermittent such that biologically important sounds that are
continuous or repeated are received by the animal between masking noise.

Masking only occurs when the sound source is operating; therefore, direct masking effects stop
immediately upon cessation of the sound-producing activity. Masking could have long-term
consequences for individuals if the activity was continuous or sufficiently frequent.
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Physiological Stress

Animals naturally experience physiological stress as part of their normal life histories. The physiological
response to a stressor, often termed the stress response, is an adaptive process that helps an animal
cope with changing external and internal environmental conditions. Sound-producing activities have the
potential to cause additional stress. The stress response to sound may also be related to other, more
harmful, stressors associated with a sound (e.g., physical disturbance or strike). In either case, too much
of a stress response can be harmful to an animal, resulting in physiological dysfunction.

If a sound is detected (i.e., heard or sensed) by an animal, a stress response can occur. The severity of
the stress response depends on the received sound level at the animal, the details of the sound-
producing activity, the animal’s life-history stage (e.g., juvenile or adult, breeding or feeding season),
and the animal’s past experience with the stimuli. An animal’s life-history stage is an important factor to
consider when predicting whether a stress response is likely (Ketten, 1998). An animal’s life-history
stage includes its level of physical maturity (i.e., larva, infant, juvenile, sexually mature adult) and the
primary activity in which it is engaged, such as mating, feeding, or rearing/caring for young. Prior
experience with a stressor may be of particular importance because repeated experience with a stressor
may dull the stress response via acclimation (St. Aubin & Dierauf, 2001) or increase the response via
sensitization. Additionally, if an animal suffers injury or hearing loss, a physiological stress response will
occur.

The generalized stress response is characterized by a release of hormones (Reeder & Kramer, 2005) and
other chemicals (e.g., stress markers) such as reactive oxidative compounds associated with noise-
induced hearing loss (Henderson et al., 2006). Stress hormones include norepinephrine and epinephrine
(i.e., catecholamines), which produce elevations in the heart and respiration rate, increase awareness,
and increase the availability of glucose and lipid for energy. Other stress hormones are the
glucocorticoid steroid hormones, cortisol and aldosterone, which are classically used as an indicator of a
stress response and to characterize the magnitude of the stress response (Hennessy et al., 1979).

An acute stress response is traditionally considered part of the startle response and is hormonally
characterized by the release of catecholamines. Annoyance-type reactions may be characterized by the
release of either or both catecholamines and glucocorticoid hormones. Regardless of the physiological
changes that make up the stress response, the stress response may contribute to an animal’s decision to
alter its behavior.

Elevated stress levels may occur whether or not an animal exhibits a behavioral response. Even while
undergoing a stress response, competing stimuli (e.g., food or mating opportunities) may overcome any
behavioral response. Regardless of whether the animal displays a behavioral response, this tolerated
stress could incur a cost to the animal. Reactive oxygen compounds produced during normal
physiological processes are generally counterbalanced by enzymes and antioxidants; however, excess
stress can lead to damage of lipids, proteins, and nucleic acids at the cellular level (Berlett & Stadtman,
1997; Sies, 1997; Touyz, 2004).

Frequent physiological stress responses may accumulate over time, increasing an animal’s chronic stress
level. Each component of the stress response is variable in time, and stress hormones return to baseline
levels at different rates. Elevated chronic stress levels are usually a result of a prolonged or repeated
disturbance. Chronic elevations in the stress levels (e.g., cortisol levels) may produce long-term health
consequences that can reduce lifetime reproductive success.
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Behavioral Reactions

Behavioral responses fall into two major categories: alterations in natural behavior patterns and
avoidance. These types of reactions are not mutually exclusive, and many overall reactions may be
combinations of behaviors or a sequence of behaviors. Severity of behavioral reactions can vary
drastically between minor and brief reorientations of the animal to investigate the sound, to severe
reactions such as aggression or prolonged flight. The type and severity of the behavioral response will
determine the cost to the animal. The type of activities, the size of the activity area, the distance
between the animal and activity, and the duration of the activity are important considerations when
predicting the initial behavioral responses to a proposed action.

A physiological stress response such as an annoyance or startle reaction, or cueing or alerting, may
cause an animal to make a behavior decision. Any exposure that produces an injury or hearing loss is
also assumed to produce a stress response and increase the severity or likelihood of a behavioral
reaction. Both an animal’s experience and competing and reinforcing stimuli can affect an animal’s
behavioral decision. The decision can result in three general types of behavioral reactions: no response,
area avoidance, or alteration of a natural behavior.

An animal’s past experiences can be important in determining what behavioral decision it may make
when dealing with a stress response. Habituation is the process by which an animal learns to ignore or
tolerate stimuli over some period and return to a normal behavior pattern, perhaps after being exposed
to the stimuli with no negative consequences. Sensitization is the state in which an animal becomes
more sensitive to a set of stimuli over time, perhaps because of a past negative experience that could
result in a stronger behavioral response.

Other stimuli present in the environment can influence an animal’s behavioral response. These stimuli
may be from other members of their species or predators in the area, or the drive to engage in a natural
behavior. Other stimuli can also reinforce the behavioral response caused by acoustic stimuli. For
example, the awareness of a predator in the area, coupled with the sound-producing activity, may elicit
a stronger reaction than the activity alone.

An animal may reorient, become more vigilant, or investigate if it detects a sound-producing activity.
These behaviors all require the animal to divert attention and resources, therefore slowing or stopping
their presumably beneficial natural behavior. This can be a very brief diversion, or an animal may not
resume its natural behaviors until after the activity has concluded. An animal may choose to leave or
avoid an area where a sound-producing activity is taking place. A more severe form of this behavior
comes in the form of flight or evasion. For example, marine mammals may beach themselves while
experiencing decompression sickness in response to some intense sounds (refer to Section 3.4.5, Marine
Mammal Protection Act — Biological Assessment). Avoidance of an area can help the animal avoid
further effects by avoiding or reducing further exposure. An animal may also choose not to respond to a
sound-producing activity.

An animal that alters its natural behavior in response to stress or an auditory cue may slow or cease its
natural behavior, and alternatively expend energy reacting to the sound-producing activity. Natural
behaviors include feeding, breeding, sheltering, and migrating. The cost of feeding disruptions depends
on the energetic requirements of individuals and the potential amount of food missed during the
disruption. Alteration in breeding behavior can result in delaying reproduction or loss of fitness due to
lost opportunities to breed, or failed reproductive attempts. The costs of a brief interruption to
migrating or sheltering are less clear.
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An animal that avoids a sound-producing activity may expend additional energy moving around the
area, be displaced to poorer resources, miss potential mates, have social interactions affected, or
become more vulnerable to predation. The amount of energy expended depends on the severity of the
behavioral response. Missing potential mates can result in delaying reproduction or lost opportunities to
breed. Groups could be separated during a severe behavioral response such as flight, and offspring that
depend on their parents may die if they are permanently separated. Splitting up an animal group can
result in a reduced group size, which can have secondary effects on individual foraging success and
susceptibility to predators.

Some severe behavioral reactions can lead to stranding or secondary injury. Animals that take prolonged
flight (a severe avoidance reaction) may injure themselves or strand in an environment for which they
are not adapted. Some injury is likely to occur to an animal that strands. Trauma can reduce the animal’s
ability to secure food and mates, and increase the animal’s susceptibility to predation and disease. An
animal that strands and does not return to a hospitable environment may die.

Specific Background for Analysis

Most invertebrate, fish, and reptile/amphibian species are relatively insensitive to distant sounds,
whereas birds and mammals are more sensitive to them, depending on frequency ranges and other
factors (as described for biological sub-resources below).

Invertebrates

For invertebrates, comprehensive investigations regarding the range to effects of different sound
sources and levels are not available. Most invertebrates can only detect sound generated very close to
high-intensity sources; few species are known to hear sound frequencies from distant sources or have
specializations for detecting sounds (Kunc et al., 2016; Hawkins et al., 2015; Nakano et al., 2015; Gopfert
& Hennig, 2016). Insects with antennas and estuarine invertebrate species generally have their greatest
sensitivity to sound below 1 to 3 kilohertz (kHz) within close proximity to the sound source (Kunc et al.,
2016; Gopfert & Hennig, 2016). Terrestrial/aerial insects with pressure sensitive membranes (e.g.,
moths) are sensitive to higher frequencies (up to 300 kHz range, but most sensitive from 20 to 60 kHz) at
greater distances due to evolutionary pressure from bats (Nakano et al., 2015; Gopfert & Hennig, 2016).

Aguatic invertebrates probably do not detect different frequencies from distant sounds because many
are generally the same density as water and few, if any, have air cavities that would respond to pressure
changes (Budelmann, 1992a; 1992b; Popper et al., 2001). However, many aquatic invertebrates have
ciliated “hair” cells that may be sensitive to water movements, such as those caused by currents or
water-particle motion very close to a sound source (Budelmann, 1992a; 1992b; Mackie & Singla, 2003).
Whereas a there is little research to support a behavioral response threshold among sensitive aquatic
invertebrates, there is more research for fish, and fish are most similar to aquatic invertebrates in terms
of sound detection. Popper et al. (2019) supports a threshold of 163 dB peak-to-peak referenced to 1
microPascals (dB re 1 puPa) using the latest synthesis of information regarding behavioral response
thresholds for fish and impulsive sound. Converting a peak-to-peak measurement of sound to peak
measurement is approximated by subtracting 6 dB from the peak-to-peak measurement. The behavioral
response threshold for fish is, therefore, also used for aquatic invertebrates.

Fishes

Most fish species do not have hearing specializations that allow detection of distant sounds at
frequencies higher than about 2 kHz (Kunc et al., 2016; Popper et al., 2014). However, most fish species
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can detect the particle motion generated very close to a sound source. The range of acoustic sensitivity
in fish species depends on various anatomical features, or lack thereof (modified from Popper et al.
(2014)):

e Fishes without a swim bladder (e.g., sedentary bottom feeders)—hearing capabilities are limited
to particle-motion detection at frequencies well below 1 kHz.

e Fishes with a swim bladder not involved in hearing (e.g., active predatory species such as striped
bass)—species lack notable anatomical specializations and primarily detect particle motion at
frequencies below 1 kHz.

e Fishes with a swim bladder involved in hearing (e.g., pelagic schooling species such as Atlantic
menhaden, some drum species)—species can detect frequencies below 1 kHz, and possess
anatomical specializations to enhance hearing and are capable of sound pressure detection up
to a few kHz. Weakfish and silver perch, both common in the PRC Study Area (Table 3.4-4), can
detect underwater sounds within the mid-frequency range but their hearing sensitivity is at
much lower frequencies (Horodysky et al., 2008).

e Fishes with a swim bladder and high-frequency hearing (e.g., diadromous shads/herrings)—
species can detect frequencies below 1 kHz and possess anatomical specializations for sound
pressure detection at frequencies from 10 kHz to over 100 kHz.

After reviewing the available information on fish hearing and vocalization, Ladich and Schulz-Mirbach
(2016) concluded that the ambient sound environment of a species-preferred habitat likely influences
hearing sensitivity, with quieter habitats (e.g., sheltered open waters) and echo-locating predators
resulting in greater hearing sensitivities. Information on the hearing sensitivities of species and life
stages for which EFH has been designated in the PRC Study Area and is summarized below:

e Black sea bass: Although there is no known research characterizing the hearing sensitivity of this
specific species, the black sea bass is a member of the Serranidae family, and fishes in the
Serranidae family are not known to have anatomical hearing specializations that would make
them sensitive to mid-frequency sounds (Ladich, 2002). However, Wright et al. (2011) reports
that four species in the Serranidae family, orange-spotted grouper (Epinephelus coioides),
brown-marbled grouper (Epinephelus fuscoguttatus), Malabar grouper (Epinephelus
malabaricus), and leopard coral-grouper (Plectropomus leopardus) are sensitive to frequencies
from approximately 100 hertz (Hz) to 2 kHz, with larger fish responding to the higher end of the
range. All species and sizes showed greatest sensitivity to sounds below 700 Hz, and the
orange-spotted grouper and Malabar grouper were most sensitive to sounds below 200 Hz. As a
result, it is possible that black sea bass may potentially be able to detect and respond to certain
lower spectrum mid-frequency sounds, although their greatest hearing sensitivity level is likely
in the low-frequency range.

e Bluefish: There is no known research characterizing the hearing sensitivity of this specific species
(Ladich & Schulz-Mirbach, 2016); however, bluefish—the only member of the Pomatomidae
family—are not known to have anatomical hearing specializations that would enable them to
hear mid-frequency sounds. Species in the Lutjanidae family (e.g., snappers) are in the same
suborder (Percoidei) as bluefish. The hearing sensitivity of snappers has been studied and shown
to range from 100 Hz to 1 kHz, with greatest sensitivity to sounds at 300 Hz (Ladich, 2002;
Popper, 2008).
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e Butterfish: Although there is no known research characterizing the hearing sensitivity of this
specific species, butterfish are a member of the Stromateidae family, and fishes in the
Stromateidae family are not known to have anatomical hearing specializations that would
enable them to hear mid- frequency sounds (Ladich & Schulz-Mirbach, 2016).

e Cobia: Although there is no known research characterizing the hearing sensitivity of this specific
species, cobia are a member of the Rachycentridae family. Fishes in the Rachycentridae family
are not known to have anatomical hearing specializations that would enable them to hear
mid-frequency sounds (Ladich & Schulz-Mirbach, 2016). Species in the Lutjanidae family (e.g.,
snappers) are in the same order (Perciformes) as the Rachycnetrids. The hearing sensitivity of
snappers has been studied and shown to range from 100 Hz to 1 kHz, with greatest sensitivity to
sounds at 300 Hz (Ladich, 2002; Popper, 2008).

e Scup: Although there is no known research characterizing the hearing sensitivity of this specific
species, scup are a member of the Sparidae family, and fishes in the Sparidae family are not
known to have anatomical hearing specializations that would enable them to hear
mid-frequency sounds (Ladich & Schulz-Mirbach, 2016). The closest surrogate species to scup
for which hearing sensitivity has been studied is the pinfish (Lagodon rhomboides), which is also
a member of the Sparidae family. Although pinfish lack anatomical specializations that would
enable the species to hear a wider range of frequencies, they have been shown to be capable of
detecting sounds ranging from 100 Hz up to 1 kHz, with best sensitivity at 300 Hz (Tavolga,
1974). The hearing sensitivity of juvenile red seabream (Pagrus major), also a member of the
Sparidae family, was measured by Iwashita et al. (1999). Red seabream showed greatest hearing
sensitivity between 200 and 300 Hz. The range of greatest sensitivity decreased to between 100
and 200 Hz, as individuals matured into adults.

e Summer flounder and windowpane flounder: Flounders do not have air-filled chambers (e.g.,
swim bladders), suggesting sensitivity to only particle motion generated very close to
low-frequency sound sources.

e Prey species: Refer to analysis details in “Impacts from Water-Based Assets” section below for
details.

Popper et al. (2019) supports a minimum of 163 dB peak-to-peak re 1 puPa using the latest synthesis of
information regarding interim behavioral response criteria for fish and repetitive impulsive sound (e.g.,
pile driving). Non-impulsive sounds (e.g., vessel noise) that slowly rise and fall as the source moves are
generally less impactful than impulsive sound of the same peak intensity. The only underwater sounds
generated by the No Action Alternative that may reach this level of underwater noise (outside the close
range of physical disturbance) are larger vessel propulsion systems, active sonar systems, weapons firing
noise, and low altitude sonic booms focused on targets in the Chesapeake Bay Water Range.

Reptiles and Amphibians

Sensitivity of terrestrial/freshwater reptiles and amphibians to sound is important when determining the
potential impacts of noise on these species. However, studies addressing reptile responses to noise,
especially aircraft noise, are extremely limited. In general, reptiles have narrower hearing ranges than
mammals and birds but are highly sensitive to vibrations (Bowles, 1995). Desert tortoises (Gopherus
agassizii) are one of only a few reptiles for which aircraft disturbance effects have been studied (Bowles
et al., 1999; Efroymson et al., 2001). Desert tortoises became motionless in response to being startled
but habituated to aircraft noises quickly. No significant physiological changes in response to noise were
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documented. Studies on the effects of land-based vehicle noise on desert reptiles found that sound
pressure levels (SPLs) of 95 A-weighted decibels (dBA) and 115 dBA could affect hearing (Brattstrom &
Bondello, 1983; Efroymson et al., 2001).

Diamondback terrapins likely use hearing to locate food or mates, avoid predators, navigate, or
communicate (Lester, 2013). Lester et al. (2012) determined that diamondback terrapins can hear a
limited range of low-frequency tones less than 1,000 Hz. Terrapins responded to in-air sounds from 100
to 1,000 Hz, and the range of best hearing from 400 to 600 Hz with mean hearing threshold of 64 dB re
20 pPa. In water, terrapins responded to sounds from 50 to 800 Hz with mean hearing threshold of 86
dB re 1 puPa (Lester, 2013). Though there is no behavioral response threshold for diamondback terrapins
available, sea turtles with similar hearing capabilities may exhibit a behavioral response to a sound
source within their hearing range at received levels of 175 dB re 1 uPa or greater. This is the level at
which sea turtles are expected to begin to exhibit avoidance behavior based on experimental
observations of sea turtles exposed to multiple firings of nearby or approaching air guns (McCauley et
al., 2000).

Numerous studies have evaluated the impacts of anthropogenic noise on amphibians. Most research
has examined the effects of traffic noise on frogs; however, two studies evaluated the effect of aircraft
noise on frogs. Sun and Narins (2005) found that three frog species in a Thailand pond decreased their
calling rate in response to aircraft overflights, while a fourth species increased its calling rate, seemingly
in response to the other species’ decreased rate. Kruger and Du Preez (2016) found that a frog species in
South Africa significantly increased its call rates and called at higher frequencies during flyovers to
overcome masking of auditory signals. Several studies have shown that traffic noise also affects frog
vocalization behavior (Bee & Swanson, 2007; Lengagne, 2008; Lukanov et al., 2014). Conversely, Nelson
et al. (2017) reported that the Pacific chorus frog (Pseudacris regilla) did not change vocalizations in the
presence of traffic noise, which strongly impacted its communication at noisier sites.

Birds

Sound and hearing is very important for birds, as their ears are funnel-shaped to focus sound. The ears
are located slightly behind and below the eyes, and are covered with soft feathers for protection. A
review of 32 terrestrial and marine species indicates that birds generally have greatest hearing
sensitivity between 1 and 4 kHz (Beason, 2013; Dooling & Therrien, 2012). Very few can hear below 20
hertz (Hz), most have an upper frequency hearing limit of 10 kHz, and none exhibit hearing at
frequencies higher than 15 kHz (Dooling R., 2002; Dooling & Popper, 2000). There is some evidence
indicating the birds associated with quieter environments (e.g., freshwater ponds) are less sensitive to
sound than species living together in crowded or noisier environments (e.g., colonial nesters near open
estuarine waters) (Crowell et al., 2015). The body size of a bird seems to also have an effect on hearing
sensitivity with larger birds hearing lower frequencies (Johansen et al., 2016). However, most knowledge
regarding bird hearing reflects their abilities in an airborne environment (Dooling & Therrien, 2012). The
hearing ability of diving birds underwater is relatively diminished based on adaptions necessary to
protect airborne hearing from pressure changes (Dooling & Therrien, 2012; Hetherington, 2008).
Available studies indicate a narrower range of frequencies for best hearing underwater relative to in-air,
with greatest sensitivity around 1 to 2.86 kHz and 71 to 127 dB re 1 uPa for great cormorants and long-
tailed ducks (Phalacrocorax carbo sinensis and Clangula hyemalis, respectively) (Johansen et al., 2016;
Therrien, 2014; Hansen et al., 2017; Thiessen, 1958).
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Numerous studies have documented that birds and other wild animals respond to human-made noise
(Bowles et al., 1994; Larkin et al., 1996; National Park Service, 1994). The manner in which birds respond
to noise depends on species physiology, life stage, characteristics of the noise source, intensity (i.e.,
decibels), onset rate, distance from the noise source, presence/absence of associated visual stimuli, and
previous exposure. Birds are especially sensitive to frequency and rhythm changes and use those
variations to recognize other individual birds, even in otherwise noisy environments. Birds also produce
different sounds in different situations such that recognizing the difference is essential in determining
their behavioral response (e.g., aversion, attraction) (Mayntz, 2020). Possible acoustic stressor effects
from the No Action Alternative include auditory trauma/hearing loss resulting in temporary or
permanent hearing threshold shift, auditory masking, physiological stress, or changes in behavior,
including changing habitat use and activity patterns, increasing stress response, decreasing immune
response, reducing reproductive success, increasing predation risk, and degrading communication
(Larkin et al., 1996). However, cues appearing just before loud sounds (e.g., physical/visual disturbance)
might also cause birds to temporarily vacate an area to reduce potential exposure (Larkin et al., 1996).

Hair cell damage has been observed in birds exposed to long-duration sounds that resulted in initial
threshold shifts greater than 40 dB (Niemiec et al., 1994; Ryals et al., 1999). Unlike mammals, birds have
the ability to regenerate hair cells in the ear, usually resulting in considerable anatomical, physiological,
and behavioral recovery within several weeks (Rubel et al., 2013; Ryals et al., 1999). Still, intense
exposures are not always fully recoverable, even over periods up to a year after exposure, and damage
and subsequent recovery vary significantly by species (Ryals et al., 1999). Birds may be able to protect
themselves against damage from sustained sound exposures by reducing middle ear pressure, an ability
that may protect ears while in flight (Ryals et al., 1999) and from injury due to pressure changes during
diving (Dooling & Therrien, 2012).

Studies investigating threshold shift in caged birds using long-duration (30 minutes to 72 hours) non-
impulsive sounds within their frequencies of best hearing (between 2 and 4 kHz) have shown that
susceptibility to hearing loss varies substantially by species, even in species with similar auditory
sensitivities, hearing ranges, and body size (Niemiec et al., 1994; Ryals et al., 1999; Saunders & Dooling,
1974). For example, Ryals et al. (1999) conducted the same exposure experiment on quail and
budgerigars, which have very similar audiograms. A 12-hour exposure to a 2.86-kHz tone at 112 dB re 20
uPa (cumulative sound exposure level [SEL] of 158 dB re 20 pPa squared seconds [dB re 20 pPa?-s])
resulted in a 70-dB threshold shift measured after 24 hours of recovery in quail, but a substantially
lower 40-dB threshold shift measured after just 12 hours of recovery in budgerigars which recovered to
within 10 dB of baseline after three days and fully recovered by one month (Ryals et al., 1999). Although
not directly comparable, this SPL would be perceived as extremely loud but just under the threshold of
pain for humans per the American Speech-Language-Hearing Association. Whereas the 158 dB SEL re 20
uPaZ-s tonal exposure to quail discussed above caused 20 dB of PTS (Ryals et al., 1999), a shorter
(four-hour) tonal exposure to quail with similar cumulative SEL (157 dB re 20 puPa%-s) in a different study
caused 65 dB of threshold shift that fully recovered within two weeks (Niemiec et al., 1994). However,
the test subjects were confined to behavioral testing chambers and could not move far from the sound
source.

Saunders and Dooling (1974) provide the only threshold shift growth data measured for birds. They
exposed young budgerigars to four levels of continuous 1/3-octave band noise (76, 86, 96, and 106 dB re
20 pPa) centered at 2.0 kHz and measured the threshold shift at various time intervals during the
72-hour exposure. The earliest measurement found 7 dB of threshold shift after approximately 20
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minutes of exposure to the 96 dB re 20 pPa noise (127 dB cumulative SEL re 20 pPa%-s). The Saunders
and Dooling (1974) budgerigar data are the only bird data showing low levels of threshold shift. Because
of the observed variability of threshold shift susceptibility among bird species and the relatively long
duration of sound exposure in Saunders and Dooling (1974), the observed onset level cannot be
assumed to represent the SEL that would cause onset of TTS for other bird species or for
shorter-duration exposures (i.e., a higher SEL may be required to induce TTS for shorter-duration
exposures).

Since the goal of most bird-hearing studies has been to induce hair cell damage to study regeneration
and recovery, exposure durations were purposely long. The SELs that induced TTS and PTS in these
studies likely overestimate the potential for hearing loss due to any short-duration sound of comparable
SEL that a bird could encounter outside of a controlled laboratory setting. In addition, these studies
were not designed to determine the exposure levels associated with the onset of any threshold shift or
to determine the lowest SEL that may result in PTS.

Critical ratios for masking potential have been determined for a variety of bird species (Dooling R. J.,
1980; Noirot et al., 2011; Crowell, 2016; Dooling & Popper, 2000) and interspecies variability is evident.
Some birds exhibit low critical ratios at certain vocal frequencies, perhaps indicating that hearing
evolved to detect signals in noisy environments or over long distances (Dooling & Popper, 2000). Birds
have also been shown to shift song frequencies in the presence of a tone at a similar frequency
(Goodwin & Podos, 2013), and in continuously noisy urban habitats, populations have been shown to
have altered song duration and shift to higher frequencies (Slabbekoorn & den Boer-Visser, 2006).
Changes in vocalization may incur energetic costs and hinder communication with conspecifics, which,
for example, could result in reduced mating opportunities in a consistently noisy environment, such as
urban areas (Patricelli & Blickley, 2006) or airfield environments. Birds living in these environments also
have habituated to some degree to the ambient noise characteristics. In less consistently noisy
environments, the masking effect may be more pronounced but less frequent.

Numerous studies have documented that birds and other wild animals respond behaviorally to
human-made noise, including aircraft overflights, weapons firing, and explosions (Larkin et al., 1996;
National Park Service, 1994; Plumpton, 2006). The manner in which an animal responds to noise could
depend on several factors, including life history characteristics of the species, characteristics of the noise
source, sound source intensity, onset rate, distance from the noise source, presence or absence of
associated visual stimuli, food and habitat availability, and previous exposure. Researchers have
documented a range of bird behavioral responses to noise, including no response, head turn, alert
behavior, startle response, flying or swimming away, diving into the water, and increased vocalizations
(Brown et al., 1999; Larkin et al., 1996; National Park Service, 1994; Plumpton, 2006; Pytte et al., 2003;
Stalmaster & Kaiser, 1997). Some behavioral responses may be accompanied by physiological responses,
such as increased activation of the neural and endocrine systems, causing changes such as increased
blood pressure, available glucose, and blood levels of hormones (Manci et al., 1988; Partecke et al.,
2006). It is possible that individuals would return to normal almost immediately after short-term or
transient exposure, and the individual’s metabolism and energy budget would not be affected in the
long term.

Studies have also shown that birds can habituate to noise following frequent exposure and cease to
respond behaviorally to the noise (Larkin et al., 1996; National Park Service, 1994; Plumpton, 2006).
However, the likelihood of habituation is dependent upon a number of factors, including the bird
species (Bowles et al., 1991) and the frequency of and proximity to exposure. For example, European
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starlings (Sturnus vulgaris) took significantly longer to habituate to repeated bird distress calls than
white noise or pure tones (Johnson et al., 1985). Starlings may have been more likely to continue to
respond to the distress because it is a more biologically meaningful sound. Starlings were also more
likely to habituate in winter than summer, possibly meaning that food scarcity or seasonal physiological
conditions may affect intensity of behavioral response (Johnson et al., 1985). Andersen et al. (1990)
found evidence that anthropogenic disturbance (and associated noise) is related to changes in home
ranges; for example, raptors have been shown to shift their terrestrial home range when concentrated
military training activity was introduced to the area. In a different study, cardinals nesting in areas with
high levels of military training activity (including gunfire, artillery, and explosives) were observed to have
similar reproductive success and stress hormone levels as cardinals in areas of low activity (Barron et al.,
2012).

Whereas chronic exposure to acoustic disturbance may compromise the general health and
reproductive success of some birds (Kight et al., 2012), a physiological stress response is not necessarily
indicative of negative consequences to individual birds or to populations due to aforementioned factors
(Larkin et al., 1996; National Park Service, 1994; Butler et al., 2009). For analysis of the acoustic stressor,
the Navy conservatively assumes that any physiological or significant behavioral response is also
associated with a stress response. Minor behavioral responses such as occasional head turning are not
considered significant.

Mammals

For most marine mammals, sound sensing/production and response to sounds is covered in Section
3.4.5 (Marine Mammal Protection Act — Biological Assessment). For West Indian manatees, sound
sensing/production and response to sounds is covered in Section 3.4.4.2 (Federal Threatened and
Endangered Species — U.S. Fish and Wildlife Service Jurisdiction). This section focuses on the sound
sensing/production and response to sound for bats and terrestrial/freshwater mammals.

Bats extract information about their surrounding environment and prey using the system of
echolocation. This active and adaptive system depends upon successful integration of both the animal’s
action (high-frequency sonar calls) and the processing of the information carried by echoes by the bat’s
auditory system (Moss et al., 2011). Data suggests that insectivorous bats, those present in the PRC
Study Area, have good high-frequency hearing ability but poor low-frequency hearing ability (Koay et al.,
1996). Koay et al. (1996) found that the average audiogram of a big brown bat ranges from 0.850 kHz at
106 dB to 120 kHz at 83 dB SPL, with a best threshold of 7 dB at 20 kHz and a distinct decrease in
sensitivity at 45 kHz. Further explanation of how bats use sound and potential impacts from the No
Action Alternative are included below.

The exposure to in-air sounds by bats depends on the bat’s activity (in flight or roosting) and the
proximity to the sound source. Overall, bats seem to avoid areas with high levels of noise, especially
when the noise frequency spectrum overlaps with frequencies important for hunting (20 to 90 kHz). In a
controlled laboratory experiment, Schaub et al. (2008) found that, when given a choice, bats spent

10 percent less time foraging in a compartment with noise (traffic, wind, and broadband white noise) as
compared to a silent control chamber. Additionally, hunting in the noisy compartment yielded

10 percent fewer successful prey interceptions. Bats also spent significantly less time and were
significantly less successful as noise conditions increased in bandwidth and overall exposure levels. The
greater the noise overlap with frequencies being attended to by the bat, the greater the disturbance to
the bats’ foraging behavior. However, this experiment was conducted on a small spatial scale and with
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the absence of other sensory cues (light). Although laboratory research has shown that noise can
decrease hunting success (Siemers & Schaub, 2011) and field and laboratory studies show that foraging
bats avoid noise (Berthinussen & Altringham, 2012; Schaub et al., 2008), no studies provide direct
evidence from playback experiments in the field that commuting, roosting, or migrating bats are
disturbed by sound.

Bats can experience masking during echolocation and communication from a variety of sources such as
other bats and jamming of their echolocation signal by prey species (Bates et al., 2011; Chiu et al., 2008;
Conner & Corcoran, 2012; Corcoran et al., 2009). They have many strategies to compensate for masking,
such as dynamically changing the duration, spectrum, aim, and pattern of their echolocation (Bates et
al., 2011; Moss et al., 2011; Petrites et al., 2009; Simmons et al., 2001; Wheeler et al., 2016). Like other
animals, bats increase the amplitude of their vocalizations in response to an increase in background
noise level, which is known as the Lombard effect (Hage & Metzner, 2013). It is estimated that a
broadband signal of 65 dB re 20 pPa would begin masking most bats’ echolocation from targets beyond
5 feet (1.5 meters) away (Arnett et al., 2013). Bats have been shown to shift the frequency of their calls
when a stimulus was within 2 to 3 kHz of their preferred frequency (Bates et al., 2008). Behavioral and
psychophysical experiments show that the flexibility of bat vocalizations allows for perceptual rejection
of masking due to clutter in the surroundings (Bates et al., 2011; Hiryu et al., 2010) or other sources of
noise (Bates et al., 2008; Miller et al., 2004; Ulanovsky et al., 2004).

Bats exposed to loud noise have not been shown to exhibit TTS in hearing (Hom et al., 2016; Simmons et
al., 2015; Simmons et al., 2016). Hom et al. (2016) exposed four big brown bats (Eptesicus fuscus) to
intense broadband noise (10 to 100 kHz with 152 dB re 20 uPa2-s SEL over one hour) and found no effect
on the bats’ vocalizations (which could indicate a change in hearing) or psychophysical thresholds (which
indicate the bat is still detecting the noise) at 20 minutes, 24 hours, or 48 hours after exposure (Hom et
al., 2016; Simmons et al., 2016). Another study on the Japanese house bat (Pipistrellus abramus)
measured physiological (auditory brainstem response) thresholds immediately after a noise exposure
(10 to 80 kHz, 90 dB re 20 uPa, 30-minute duration) and did not find evidence of TTS (Simmons et al.,
2015). This may be because bats are adapted to hear in an acoustic environment where they are likely to
experience loud sounds (110 to 140 dB re 20 pPa) continuously for several hours while hunting near
other bats that are also echolocating (Jakobsen et al., 2013; Simmons et al., 2001). It is also possible that
the stimuli used in these experiments were not loud enough to induce TTS or that measurements of
hearing sensitivity took place outside the time window where TTS might be observed.

Limited data exist on instances of auditory trauma (barotrauma) to bats. The data that do exist are
associated with the hypothesis of rapid pressure changes due to rotating wind turbine blades (Baerwald
et al., 2008; Rollins et al., 2012). Bats in these situations have been shown to have ruptured eardrums.
Although it is undetermined if these ruptures were due to pressure changes or to direct strike, the
potential exists for auditory injury because of high-amplitude sound exposure. In air, the risk of
barotrauma would be associated with high-amplitude impulses, such as those from explosives. It is
important to note that all munitions used in the PRC are non-explosive. In addition, bats would be
exposed to high-amplitude sound in-air, where unlike in-water, most acoustic energy will reflect off the
surface of an animal’s body. Additionally, air is compressible whereas water is not, allowing energy to
dissipate more rapidly. Lastly, all non-explosive munition expenditures occur over open waters of the
Chesapeake Bay Water Range and during daylight hours where and when bats and bat roosting would
not occur and where foraging activity would be limited due to sparse prey availability relative to the
typical open water conditions (e.g., relatively high winds, proximity to terrestrial habitats). For these
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reasons, in-air non-explosive sound sources in this analysis are considered to pose little risk of
nonauditory injury.

There are a wide variety of terrestrial and freshwater mammals in the PRC Study Area, ranging from
small rodents to large game animals such as white-tailed deer. The hearing capabilities of these species
vary, but are generally within the range of 200 Hz to 25 kHz. Larger animals tend to have better hearing
at lower frequencies, while smaller animals often have better hearing at high frequencies (D'Angelo,
2007; Heffner et al., 2001). A review by Shannon et al. (2016) of the research documenting the effects of
noise on wildlife indicates that terrestrial wildlife responses begin at noise levels of approximately

40 dBA, and 20 percent of papers documented impacts below 50 dBA. In general, terrestrial mammals
exhibited increased stress levels and decreased reproductive efficiency at noise levels between 52 and
68 dBA SPL (re 20 uPa). However, a notable proportion of studies (38 percent) lacked a record of the
spectral analysis, such as duration of the measurement, frequency range, and weighting function; and
only 11 percent of the studies were related to military noise. The level of response depends on a
number of factors, including the life history characteristics of the species, characteristics of the noise-
generating activities, habitat type, and the species’ previous exposure to the noise source. Several other
studies indicate a strong tendency for many species to acclimate or habituate to noise disturbances
(Grubb & King, 1991; Black et al., 1984; Conomy et al., 1998; Ellis et al., 1991).

As discussed in the generic background for analysis, an animal’s response to unusual sounds (above
ambient levels) may include displacement or avoidance of affected areas, increased vigilance, changes in
foraging behavior, habitat selection, mate attraction, and parental investment (Frid & Dill, 2002;
Shannon et al., 2016), in addition to changes in the animal’s sound sensing and response behavior.
While difficult to measure in the field, all behavioral responses are assumed to be accompanied by some
form of physiological response (Frid & Dill, 2002). Noise and other disturbances can also distract wildlife,
taking their attention away from other key functions and behaviors, such as predator awareness (Chan
& Blumstein, 2011; Francis & Barber, 2013).

Habituation is a reduction in response to repetitious or continuous stimuli over time as individuals learn
there are neither adverse nor beneficial effects associated with the stimulus (Bejder et al., 2009).
Habituation keeps animals from expending energy and attention on harmless stimuli, but the
physiological component might not habituate completely (Bowles, 1995). Responses (e.g., fleeing)
depend a variety of factors, such as individual tolerance, experience, species, age, sex, reproductive
condition, resource availability, and habitat conditions (Gill et al., 2001; Beale & Monaghan, 2004;
Bejder et al., 2009; Francis & Barber, 2013).

Impacts Analysis (Acoustics)

This section analyzes the potential impacts on all biological sub-resources except vegetation from the
various types of acoustic stressors associated with the No Action Alternative (Table 3.4-1). The analysis
includes potential impacts from the following: (1) air-based assets, (2) water-based assets, (3) land-
based assets, and (4) non-explosive munitions and other MEM. Refer to Section 3.0.2.3.1 (ldentifying
Stressors for Analysis, Acoustic Stressors) for details supporting characterizations of acoustic stressor
sources in this section (e.g., sound source levels).

Impacts from Air-Based Assets

Most aircraft-generated sounds, in terms of highest recurring sound levels on air-breathing animals
(e.g., aerial/terrestrial invertebrates, reptiles and amphibians, birds, mammals), would be concentrated
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around PRC airfields where aircraft are closer to the ground and the habitat is mostly developed and
regularly disturbed (e.g., regular mowing or cleared). Most of the terrestrial, estuarine and freshwater
habitat in the PRC Study Area outside of the airfield environment would experience lower intensities of
aircraft noise. The most affected animals would be species that are sensitive to the low-frequency
component of aircraft noise relative to the other characteristics of the sound (e.g., intensity/dB within
their environment), which includes most invertebrates, fish, and reptiles/amphibians (as described
under previous section on “Sound Sensing/Production and Response to Sound”). Most birds and
mammals are generally more sensitive to higher frequencies described by dBA weighting introduced in
Section 3.0.2.3.1 (Identifying Stressors for Analysis, Acoustic Stressors).

For estuarine animals, the maximum level of low-frequency aircraft noise encountered would be from
low-altitude sonic booms focused on fixed targets in the Chesapeake Bay Water Range, though this
activity peaks at only a few times a year. For terrestrial/freshwater animals, the maximum level of
aircraft noise would be experienced in and around the airfield environment. Outside of these locations,
acoustic stressors would be low and distant (frequently) or elevated and close range (infrequently).

Invertebrates

Aerial invertebrates that are not migrating at higher altitudes generally avoid expanses of open water
during the day where they are more exposed to aerial predators and high winds (refer to the Affected
Environment for Invertebrates section for supporting details). During focused sonic booms, estuarine
invertebrates in surface waters and on the bottom may be exposed to levels in excess of 163 dB peak-ti-
peak re 1 uPa (behavioral response criteria for fish, and surrogate for aquatic invertebrates) within a
relatively small area of the Bay under the aircraft’s flight path. The sound levels encountered may cause
a brief behavioral reaction for reactive invertebrates (e.g., shell closure in bivalves), but no injuries or
hearing threshold shifts would be expected. The most intense underwater noise from subsonic aircraft
(152 dB re 1 pPa root mean squard [rms]) is less than the behavioral response threshold for aquatic
invertebrates and the corresponding aircraft altitudes would be mostly limited to around the airfield
environment. Masking with regard to both mobile and stationary estuarine invertebrates is also not
expected due to the very brief, localized, and episodic nature of moving aircraft noise. If masking
occurred from aircraft, it would only be during periods where estuarine invertebrates were directly
under a hovering helicopter or unmanned aerial system (UAS) where the sound exposure would be
dwarfed by the physical disturbance aspect (e.g., wind buffeting). The sound generated underwater by a
low-flying helicopter is also too low for even behavioral effects.

For aerial invertebrates, the level and duration of sound that may be encountered (F-35A flying up to
500 feet AGL for approximately 133 dB re 20 pPa near the surface) may cause a brief behavioral
response. Terrestrial invertebrates with antennas (e.g., beetles) would be less exposed under vegetation
canopies and likely less sensitive to the same noise. Distant aircraft noises would also have no effect on
insects with higher-frequency hearing sensitivity (e.g., moths) because the noise is lower intensity at
higher frequencies. The closer-range effects of aircraft noise occurring mostly in the airfield
environment would be difficult to distinguish from the physical disturbance and strike potential.
Whereas some habituation to chronic airfield noise is expected, masking outside of the airfield
environment is not expected due to the very brief, localized, and episodic nature of moving aircraft
noise and proximity to more attractive habitats within PRC land areas. If masking occurred from aircraft,
it could only be during periods where aerial/terrestrial invertebrates were directly under a hovering
helicopter or UAS where the sound exposure would be dwarfed by the physical disturbance aspect.
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Freshwater invertebrate species or life stages (e.g., dragonfly nymphs) would be subjected to less than
163 dB peak-to-peak re 1 pPa from aircraft noise and would thus be unlikely to exhibit any behavioral
response. Most freshwater streams and ponds on PRC land areas are also not located directly below the
low-altitude flight path of fixed-wing jets producing the most noise (Figure 3.4-3). Note that Pine Hill
Run, Harper’s, Pearson, and Goose Creeks are all estuarine waters. The impact of distant overflight noise
on freshwater invertebrates should therefore be considered negligible due to the diminished sound
intensities reaching the water surface that are further reduced across the air-water interface.

Fishes

During these focused sonic booms, estuarine fishes in surface waters and on the bottom may be
exposed to levels in excess of 163 dB peak-to-peak re 1 uPa (behavioral response criteria for fish). The
sound levels encountered may cause a brief behavioral reaction (e.g., startle). The most intense
underwater noise from subsonic aircraft (152 dB re 1 pPa rms) is less than the behavioral response
threshold for fishes suggested by Popper et al. (2019). Masking with regard to both mobile and
stationary estuarine fishes is also not expected due to the very brief, localized, and episodic nature of
moving aircraft noise. If masking occurred from aircraft, it would only be during periods where estuarine
fishes were directly under a hovering helicopter or UAS where the sound exposure would be dwarfed by
the physical disturbance aspect (e.g., wind buffeting). The sound generated underwater by a low-flying
helicopter is also too low for even behavioral effects.

Freshwater fishes would be subjected to less than 163 dB peak-to-peak re 1 uPa from aircraft noise and
would thus be unlikely to exhibit any meaningful behavioral response. Most freshwater streams and
ponds on PRC land areas are also not located directly below the low-altitude flight path of fixed-wing
jets producing the most noise (Figure 3.4-3). Note that Pine Hill Run, Harper’s, Pearson, and Goose
Creeks are all estuarine waters. The impact of distant overflight noise on freshwater fishes should
therefore be considered negligible due to the diminished sound intensities reaching the water surface
that are further reduced across the air-water interface.

Reptiles and Amphibians

During focused sonic booms, diamondback terrapins present in the fixed target areas may be exposed to
levels in excess of 175 dB re 1 puPa (behavioral response criteria for sea turtles, surrogate for
diamondback terrapins) within a relatively small area of the Bay under the aircrafts flight path. The
sound levels encountered may cause a brief behavioral reaction, but no injuries or hearing threshold
shifts would be expected. The most intense underwater noise from subsonic aircraft (152 dB re 1 uPa
rms) is less than the behavioral response threshold for aquatic turtles and the corresponding aircraft
altitudes would be mostly limited to around the airfield environment. Whereas habituation to chronic
airfield noise may be expected, masking outside of the airfield environment is not expected due to the
very brief, localized, and episodic nature of moving aircraft noise. If masking occurred from aircraft, it
would only be during periods where a terrapin were directly under a hovering helicopter or UAS where
the sound exposure would be dwarfed by the physical disturbance aspect (e.g., wind buffeting). The
sound generated underwater by a low-flying helicopter is also too low for even behavioral effects.

For terrapins and other reptiles and amphibians that are not submerged, the highest level of airborne
sound that may be encountered (F-35A flying up to 500 feet AGL for approximately 133 dB re 20 pPa
near the surface) is probably below their behavioral response threshold. The closer-range effects of
aircraft noise occurring mostly in the airfield environment would be difficult to distinguish from the
physical disturbance and strike potential. Masking with regard to terrestrial/freshwater reptiles and
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amphibians outside of the airfield environment is also not expected due to the very brief, localized, and
episodic nature of moving aircraft noise and proximity to more attractive habitats within PRC land areas.
If masking occurred from aircraft, it could only be during periods where aerial/terrestrial invertebrates
were directly under a hovering helicopter or UAS where the sound exposure would be dwarfed by the
physical disturbance aspect.

For context, the breeding calls of spring peepers (Pseudacris crucifer) have been shown to be influenced
by traffic noise, which is much less than aircraft noise (Parris et al., 2009). Another study found that
experimental noise treatments significantly affected the structure, volume, and duration of spring
peeper advertisement calls (Hanna et al., 2014). It is likely that salamander species would not be
impacted by sound produced by fixed- and rotary-wing aircraft as they spend the majority of their lives
underground or under cover objects where exposure to sound would be negligible. In regards to reptiles
such as snakes, lizards, and terrestrial and freshwater turtles, typical responses to aircraft noise could
include no response, or a change in behavior such as moving away from the sound source and
temporarily seeking shelter. These impacts are expected to be minor and long-term consequences for
populations would not be expected. In support of this conclusion, the species diversity of amphibians
and reptiles have remained stable at both NAS Patuxent River and OLF Webster despite frequently being
exposed to aircraft noise.

Birds

Very few birds can hear below 20 Hz and most hear more in the range of humans that is reflected by A-
weighted intensity/dB of sound sources. Considering aircraft noise is most intense at lower frequencies,
birds will be unlikely to experience the full intensity and corresponding range to effects of aircraft noise
and may response more often to the physical disturbance aspect of aircraft flight. For example, the
sound intensity of a high-altitude sonic boom in surface waters of 156 dB re 1 pPa at 10 Hz would be less
than 100 dB re 1 pPa at 1 to 4 kHz (Eller & Cavanagh, 2000). From the perspective of diving bird hearing
underwater, this level of sound and frequency would be detectable but not particularly loud and not
associated with a physical disturbance (e.g., visual stimuli).

For birds in the estuarine environment, the maximum level of aircraft noise encountered would likely be
from low-altitude sonic booms focused on fixed targets in the Chesapeake Bay Water Range, though this
activity peaks at only a few times a year. The area is inhabited by numerous species of water birds,
including diving birds. The surface areas most impacted by focused sonic booms would be a few
hundred feet in diameter (Eller & Cavanagh, 2000) and would not overlap with terrestrial habitat where
most bird nesting (known and unknown) would be occurring. Increasingly lower intensities of sound
would be experienced within a width of over 10 miles under the aircraft’s flight path. Within the more
impact areas, nesting has been documented on the Point No Point Lighthouse and Hannibal Target
within the Chesapeake Bay Water Range (Figure 3.4-1). Of the two locations, only Hannibal Target
overlaps the elevated noise contours for sonic booms where the structure of the target has provided
nesting habitat for peregrine falcons. The entire Chesapeake Bay nesting population of peregrine falcons
is still quite small, so that serious impacts on just one or two nesting pairs could have significant
population-level effects (Rambo, 2020a). However, long-term monitoring of the northeastern
population of peregrine falcons suggests a stable population with surplus available for the practice of
falconry (Watts et al., 2015; Franke, 2016). The surplus currently permitted for taking, as codified in

82 Federal Register 42700 (Take of Peregrine Falcons), is far less than what Franke (2016) estimated
could be taken, suggesting the loss of one or two nesting pairs may not significantly affect the

3.4-58

Biological Resources



Patuxent River Complex EIS Draft April 2021

population of peregrine falcons. The monitoring reported in Watts et al. (2015) suggests that lost adults
will soon be replaced with “floaters” (i.e., young birds looking for their own territory). The potential for
harming peregrine falcons on Hannibal is also minimized by mitigation measures that prevent firing
within a half mile of Hannibal Target from February 15 to August 15 when peregrine may be nesting
(Rambo, 2020b).

During focused sonic booms, birds in the most affected area may be exposed to sound levels higher than
the 170 dB re 1 pPa and 113 dBA re 20 uPa underwater and in-air levels, respectively, estimated for level
supersonic flight (Mach 2) at 10,000 feet AGL. For diving birds underwater, the higher frequencies
generated by a focused sonic boom at lower altitude could be more intense than 150 dB re 1 puPa and
may cause a brief behavioral response within a very limited area. The available studies on auditory injury
in birds are limited to much longer exposures in the airborne environment. The level of impulsive
airborne sound generated from a focused sonic boom would be unlikely to surpass the 168 dB peak
(approximately 143 dBA) that is known to have significant impacts on colonial water birds under
conditions of frequent recurrence (Austin et al., 1970). The sound from a supersonic jet would also
follow after the physical disturbance aspect, unlike subsonic aircraft noise that would rise and fall as the
aircraft passes a location. The noise from a supersonic jet could therefore come as more of a surprise to
birds that do not respond first to the physical presence of the aircraft. Though representative of only
level supersonic flight, Ellis et al. (1991) found that raptors typically exhibit only minor short-term startle
responses to real and simulated sonic booms at altitudes as low as 1,640 feet AGL. In either case,
hearing loss among birds exposed to focused sonic booms would be unlikely due to the combination of
sound level and very short duration of exposure. The rarity and very short duration of exposure suggest
no long-term effect on any birds from the occasional lower altitude sonic booms associated with the No
Action Alternative. Sonic booms from level supersonic flight at greater than 30,000 feet AGL are not
expected to have any effect on birds.

In and around the airfield environment, sound source levels intense enough to cause an auditory injury
on birds are also associated with the major physical disturbance of an aircraft taking off covered under
the “Physical Disturbance and Strike” stressor. The average sound source levels in and around the
airfield environment (and away from potential disturbance and strike hazards) may result in masking,
though it is also possible that birds could habituate to repeated aircraft noise and no longer exhibit
behavioral responses (Conomy et al., 1998; Larkin et al., 1996; National Park Service, 1994; Plumpton,
2006).

Outside the vicinity of airfield environments or the fixed water-range targets, exposure to less
intense/persistent aircraft noise and physical disturbance from lower altitude subsonic or high-altitude
supersonic flight may only cause less than injurious effects from birds (e.g., masking, physiological
stress, behavioral reactions) as described in the introduction to acoustics stressors on birds. The
majority of studies regarding low-altitude (500 feet AGL or less) subsonic military flights and bird
behavior have found minimal to no meaningful response (Conomy et al., 1998; Hillman et al., 2015; Ellis
et al., 1991; Black et al., 1984) or a response more related to visual stimuli (Brown A. L., 1990). Level
supersonic jet flights at greater than 1,640 feet (500 meters) distances from raptors were observed to
elicit no response (Ellis et al., 1991). Ellis (1981) also reported anecdotal evidence of a response that was
mostly evident with associated physical disturbance (e.g., visual stimuli). However, herring gulls
significantly increased their aggressive interactions within the colony and their flights over the colony
during overflights with received SPLs of 101 to 116 dBA re 20 uPa (Burger, 1981). Harlequin ducks
(Histrionicus histrionicus) were observed to show increased agonistic behavior and reduced courtship
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behavior up to one to two hours after low-altitude military jet overflights (Goudie & Jones, 2004).
Neither effect was prolonged; it was related to flights below 500 feet AGL that occur mostly in and
around the airfield environment. Fixed-wing aircraft flights outside of the airfield environment are
mostly limited to altitudes greater than 600 feet AGL, with the exception of smaller UAS that are quieter
and less commonly used.

Whereas most fixed-wing aircraft flights away from the airfield environment are at higher altitudes
(greater than 600 feet), helicopters associated with the No Action Alternative operate both above and
below 600-foot altitudes and often occur as low as 75- to 100-foot altitudes throughout the helicopter
operating areas (Helo OPAREAs) and restricted airspace. Within this area, helicopter flights are more
likely to impact a greater numbers of birds that forage and nest over land areas than those that only
forage in and over open waters. This low altitude and location increases the likelihood that land and
nearshore birds will respond to noise and physical disturbance from helicopter overflights with reactions
such as flushing (Stalmaster & Kaiser, 1997), although a large portion of birds may exhibit no reaction to
nearby helicopters (Grubb et al., 2010). Helicopters also travel at slower speeds (less than 100 knots)
and hover for extended periods which increases the duration of noise exposure and physical disturbance
compared to fixed-wing aircraft. Longer activity durations and periods where helicopters hover may
increase the potential for behavioral reactions, startle reactions, and physiological stress, for birds that
remain in the area (which is unlikely for most birds).

Whereas the likelihood that adult birds would remain in the immediate vicinity while an helicopter
hovers or transits directly nearby would be low, the risk to flightless juvenile birds can be elevated;
helicopters (or UAS) operating at low altitudes over colonial wading bird nests can cause flightless young
to jump from their nesting platforms to areas where parents will not feed them (Rambo, 2020a). The
risk to young flightless birds is somewhat mitigated by active avoidance of large aggregations of birds
and eagle nests by Navy helicopter pilots, for both the safety of the aircraft and the birds (refer to
Section 2.5, Standard Operating Procedures Included in the Proposed Action, for supporting details).
Specifically over Bloodsworth Island Range, there is restriction on overflights to above 3,000 feet for
fixed-wing aircraft and 1,000 feet for rotary-wing aircraft during migratory waterfowl season (typically
November 15 to March 31) (Section 3.10, Summary of Potential Impacts to Resources and Impact
Avoidance and Minimization).

Small UAS flights (both military and nonmilitary) are becoming very common in the skies worldwide and
there is some evidence of associated disturbance among mostly birds and terrestrial mammals using
aerial or terrestrial habitats (Rebolo-Ifran et al., 2019). The disturbance is related to the typically low
altitudes that small UAS fly (3 to 201 feet AGL) and their novelty to exposed wildlife occurring mostly on
the ground or a few hundred feet off the ground (refer to Section 3.4.2, Affected Environment, for
supporting details). For birds, the most frequent behavioral response to small UAS flight was escape
(55.6 percent), though a small number of responses involved attacking the aircraft (11.1 percent). The
percentage of birds that did not respond to small UAS flight was approximately 10 percent, though the
synthesis of internet data source used in Rebolo-Ifran et al. (2019) is admittedly biased toward an
interesting response. The concern over small UAS operation and wildlife is mostly intentional
disturbance in relatively undisturbed areas serving as a refuge for wildlife. Small UAS operations
associated with the No Action Alternative do not intentionally target wildlife and their use is generally
confined to previously disturbed land areas (e.g., airfields, mowed areas) subject to other aircraft noise.

Mammals

3.4-60

Biological Resources



Patuxent River Complex EIS Draft April 2021

Bats are typically nocturnal and thus foraging bats may only be exposed during flights occurring from
dusk to dawn. While dusk certainly occurs before 10:00 p.m., as further explained in Appendix C (Noise
Study), an average of 94 to 100 percent of all aircraft operations occurs between 7:00 a.m. and 10:00
p.m., thereby substantially reducing the likelihood that acoustic stressors from aircraft operations would
impact foraging bats in flight. Flights that occur between dawn and dusk could affect bat roosting
behavior; however, impacts would likely be negligible, as roosting sites provide additional shelter to bats
during the daytime hours. Additionally, all of the bats present in the PRC Study Area are inactive
(hibernate) in the winter when prey is scarce and, with the potential exception of eastern red bats,
migrate out of the area to overwinter in the south or in hibernating sites outside of the study area.

The greatest potential for acoustic impacts to bats from air-based stressors would occur in and around
the airfield environment where aircraft noise is most frequent and intense. However, this airfield is also
subject to BASH program initiatives that discourage wildlife use of these areas. The relative low
frequency of aircraft noise (less than or equal to 10 kHz for low-altitude flights) is not expected to mask
the much higher echolocation frequencies of bats (40 kHz) (Le Roux & Waas, 2012). Although aircraft
noise is within the hearing range of bats, habituation has been shown to occur with bats exposed to high
levels of aircraft activity (Le Roux & Waas, 2012) (Schaub et al., 2008). Concurrently, bats that are not
typically exposed to high levels of broadband background noise are more likely to avoid such areas
altogether (Le Roux & Waas, 2012). Away from the airfield environment, where aircraft activity is
infrequent, localized, and generally higher in altitude, occasional startle or alert reactions from bats
could occur, but these reactions are not likely to disrupt major behavior patterns (such as migrating,
breeding, feeding, and sheltering) or to result in serious injury to any bats.

The low altitudes of helicopter flights associated with mine countermeasure (e.g., OASIS) and anti-
submarine warfare (e.g., dipping sonar) events increases the likelihood that bats would respond to noise
from helicopter overflights with reactions such as flushing (Stalmaster & Kaiser, 1997). However, mine
countermeasure system events occur very rarely and typically vessels provide the towing service rather
than helicopters. Additionally, these events occur over open waters where bats would not roost and are
not in close proximity to typical bat foraging areas. The activities also occur during the day. Terrain-
following activities by helicopters around the shorelines of Harper’s and Pearson Creeks may present the
most elevated risk of acoustic disturbance for bats. While there are few studies about the behavioral
responses of bats to aircraft, unlike other terrestrial mammals, bats are believed to be less susceptible
to noise-induced hearing loss (both temporary and permanent threshold shifts) than other mammals.
This could be attributed to their use of echolocation, which requires them to forage and navigate
through intensely noisy environments (Simmons et al., 2016).

Events involving sonic booms most commonly occur in the restricted airspace at altitudes greater than
30,000 feet AGL. These high-altitude events over terrestrial and riparian areas where bats would most
commonly roost and forage, would produce low intensity and brief sound exposure from a bats
perspective (approximately 100 dBA for milliseconds of exposure), causing no more than an occasional
startle response. Rarely, sonic boom events can occur at altitudes as low as 10,000 feet AGL, but these
events would only occur over the Chesapeake Bay Water Range, and while increased sound profiles
would extend outside of the Chesapeake Bay Water Range boundary, their intensity over terrestrial and
riparian areas where bats are likely to occur would not cause more than an occasional startle response.
Additionally, all events involving sonic booms would take place during the day, when bats are not active
and are sheltered in their roosting sites.
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For terrestrial/freshwater mammals out of water, the highest level of airborne sound that may be
encountered (F-35A flying up to 1,000 feet AGL for approximately 119 dBA re 20 pPa near the surface)
peaks at frequencies lower than their typical hearing sensitivity and occurs relatively close to the airfield
environment. An animal exposed to this noise level could exhibit a temporary behavioral or stress
response to an unusual noise that is not associated with harm to the animal. The closer-range effects of
aircraft noise occurring in the airfield environment would be difficult to distinguish from the physical
disturbance and strike potential. Animal reactions to high-altitude sonic booms are similar to their
reactions to low-altitude subsonic airplane flights, helicopters, and sudden noises (Manci et al., 1988).

For freshwater mammals (e.g., river otter) moving underwater in the Chesapeake Bay, the maximum
level of low-frequency noise encountered would be from low-altitude sonic booms focused on fixed
targets in the Chesapeake Bay Water Range, though this activity peaks at only a few times a year. During
focused sonic booms, a freshwater mammals present in the fixed target areas may be exposed to levels
in excess of 170 dB re 1 uPa within a relatively small area of the Bay under the aircrafts flight path. The
sound levels encountered may cause a brief behavioral reaction, but no injuries or hearing threshold
shifts would be expected due to the very brief exposure. For mammals swimming underwater in
freshwater habitats, the sound intensity generated by a high-altitude sonic boom could be up to 159 dB
re 1 uPa peak underwater at 10 Hz (approximately 139 dB re 1 puPa at higher frequencies). Whereas the
maximum underwater sound is louder than the airborne sound, it is also very temporary and limited to
the ideal angle for sound penetration into water. The most intense underwater noise from subsonic
aircraft (152 dB re 1 pPa rms) is less than a high-altitude sonic boom and the corresponding aircraft
altitudes would be mostly limited to around the airfield environment.

Whereas terrestrial/freshwater mammals may become habituated to chronic noise in the airfield
environment, masking outside of the airfield environment is not expected due to the very brief,
localized, and episodic nature of moving aircraft noise in those areas. Based on the localized and
infrequent nature of air-based asset movement causing high levels of airborne sound, impacts are not
expected to rise to the level of measurable effects on terrestrial or freshwater mammal populations.

Impacts from Water-Based Assets

Acoustic stressors from water-based assets associated with the No Action Alternative include: sonar and
other transducers and propulsion system noise. This section covers only potential impacts from water-
based assets on estuarine invertebrates, estuarine fishes, and water birds. The acoustic stressor effects
from water-based assets on aerial invertebrates, bats, and terrestrial animals are discountable because
of either lack of coincidence (terrestrial/freshwater animals) or typical avoidance of open-water habitats
at low altitudes when most water-based activity is occurring (aerial invertebrates and bats). Aerial
invertebrates and bats are relatively rare over these areas during the day (refer to the Affected
Environment for Invertebrates section for supporting details). Bats are typically nocturnal and would
likely only be exposed to water-based activities that typically occur between dawn and dusk. The mostly
day time hours of activity substantially reduce the likelihood that bats would be impacted by water-
based assets.

Whereas most estuarine animals (e.g., invertebrates, fishes) live entirely underwater, water birds live
mostly above the water but use a variety of foraging behaviors that could expose them to underwater
sound. Some water birds plunge-dive from the air into the water (e.g., brown pelicans, terns, gannets,
and others) or perform aerial dipping (the act of taking food from the water surface in flight); others
surface-dip (swimming and then dipping to pick up items below the surface) or jump-plunge (swimming,
then jumping upward and diving underwater). Birds that feed at the surface, by surface or aerial
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