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ABSTRACT

This Environmental Impact Statement (EIS) was prepared by the Department of the Navy (DoN) and the United States
Marine Corps (Marine Corps) in accordance with the National Environmental Policy Act (NEPA) of 1969, 42 United
States Code §§ 4321-4374, as implemented by the Council on Environmental Quality regulations, 40 Code of Federal
Regulations (CFR), Parts 1500-1508, DoN NEPA regulations 32 CFR 775, Marine Corps Order P5090.2A (with Changes 1,
2), and the Marine Corps Environmental Compliance and Protection Manual. The Proposed Action addressed in this EIS
includes: 1) basing of 11 operational F-35B Joint Strike Fighter squadrons (up to 176 aircraft), and a Pilot Training
Center (PTC) (40 aircraft) on the East Coast of the United States; 2) construction, demolition, and/or modifications of
airfield facilities and infrastructure necessary to accommodate and maintain the 13 total F-35B squadrons; 3) changes
to personnel to accommodate squadron staffing; and 4) conducting F-35B readiness and training operations to attain
and maintain proficiency in the operational employment of the F-35B and special exercise operations. The F-35B
aircraft would replace 84 legacy F/A-18A/B/C/D Hornet and 68 AV-8B Harrier aircraft in the Second Marine Air Wing (2d
MAW). Each operational squadron would consist of up to 16 F-35B aircraft; the PTC would support two Fleet
Replacement Squadrons (FRS) with 20 aircraft per FRS. This EIS addresses several basing alternatives: 1) (the preferred
alternative) three operational squadrons and two FRSs at Marine Corps Air Station (MCAS) Beaufort in South Carolina,
and eight operational squadrons at MCAS Cherry Point in Havelock, North Carolina; 2) two FRSs at MCAS Beaufort and
11 operational squadrons at MCAS Cherry Point; 3) eight operational squadrons at MCAS Beaufort and three
operational squadrons and 2 FRSs at MCAS Cherry Point; and 4) 11 operational squadrons at MCAS Beaufort and two
FRSs at MCAS Cherry Point. Regardless of which basing alternative is ultimately selected, the Marine Corps would
conduct F-35B training and readiness operations within Department of Defense-managed airspace and DoN/Marine
Corps training ranges located on the East Coast including: 1) Townsend Bombing Range in southeast Georgia with
associated Restricted Airspace (R-3007) and the Coastal Military Operations Areas (MOAs) 1 East and West, 2, 4, and 5;
2) Bombing Targets 9 and 11 and associated Core MOA and Restricted Airspace (R-5306) overlying and adjacent to the
coast of North Carolina; and 3) overwater Warning Areas (W-) off the coasts of North and South Carolina, Georgia, and
Florida (W-72, W-122, W-134, W-157, W-158, W-159, W-161, and W-177). This EIS evaluated the potential
environmental impacts to the following resource areas: airfields and airspace; noise; air quality; hazardous materials,
toxic substances, hazardous waste, and contaminated sites; safety; land use; socioeconomics; environmental
justice/protection of children; community services; utilities and infrastructure; transportation and ground traffic;
biological resources; geology, topography, and soils; water resources; cultural and traditional resources; and coastal
zone management.

Point of Contact: Ms. Linda Blount
Naval Facilities Engineering Command, Mid-Atlantic
Environmental Planning & Conservation Division, Code EV21
9742 Maryland Avenue
Z-144, First Floor
Norfolk, VA 23511
Telephone: 757-341-0491
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PREFACE

This Preface provides an overview of the Department of Defense (DoD) Joint Strike Fighter (JSF)
program. Since it addresses a broad DoD program, and may appear in other environmental documents

concerning the JSF, it is not specific to this particular Environmental Impact Statement (EIS).
Department of Defense Joint Strike Fighter Program

Development and deployment of the JSF represents one of the priority defense programs for the United
States (U.S.). This multi-decade, S1 trillion program was initiated in the early 1990s to provide the
premier strike fighter aircraft to the U.S. Marine Corps (Marine Corps), Navy, and Air Force, as well as
international partners, through at least 2040. With all of the military services facing attrition of aging

legacy aircraft, the DoD established and is implementing the JSF program.

Efforts by individual military services to develop replacement aircraft began in the late 1980s. By 1993,
the DoD merged these efforts under one common JSF program dedicated to respond to the high cost of
tactical aviation, the need to deploy fewer types of aircraft to reduce acquisition and operating costs,
and projections of the future threat scenarios and enemy capabilities. Out of this initial step emerged
the JSF aircraft, developed as the “next generation” multi-role strike fighter and designed to replace
legacy aircraft. In 1996, the DoD awarded and Congress approved competitive contracts to develop JSF
prototypes. In 2001, Lockheed-Martin was awarded the contract to develop the JSF. Overall, the

program aims to produce over 2,400 JSF aircraft.

As many of the military services’ legacy aircraft approach the limits of their expected life, attrition and
maintenance requirements reduce the number of available operational aircraft. The result is an increase
in the tasking for the remaining operational aircraft and an acceleration of the attrition rates and
maintenance costs. The JSF’'s advanced airframe, autonomic logistics, avionics, propulsion systems,
stealth, and firepower offer the most affordable, lethal, supportable, and survivable fighter aircraft to
the battlefield of the future. The JSF has been developed as a single program with the platform to be
manufactured in three variants, in order to meet the unique mission requirements of each of the
military services. The conventional takeoff and landing variant for the Air Force, the F-35A, will replace
F-16s and A-10s, and is designed to operate from U.S. Air Force Auxiliary Landing Fields and
expeditionary airfields (EAFs). The short takeoff and vertical landing variant, or the F-35B, for the Marine
Corps will replace AV-8B and F/A-18A/C/D aircraft and is designed to operate from amphibious assault
general purpose and multi-purpose type ships, EAFs, and conventional aircraft carriers. The F-35C carrier
variant will replace the Navy’s F/A-18A/C/D and is designed to operate from conventional carriers. By
combining the capabilities of several existing Marine Corps, Navy, and Air Force legacy fighter aircraft
into the capabilities of one platform, the JSF program implements the Congressional directives to reduce
tactical aviation costs, deploy fewer types of aircraft, and match fighter aircraft capabilities to real world

threats. Under Congressional and administrative direction, the DoD is committed to deploying the JSF
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variants to the Marine Corps, Navy, and Air Force. In turn, the services are implementing both joint and

military service-specific basing and training programs.
Program Environmental Analysis Approach

The following JSF basing and training programs represent federal actions requiring analysis under the
National Environmental Policy Act (NEPA). While development and manufacturing of the JSF comprise
an overall program, each military service would operate a unique F-35 variant with different mission
requirements, training regimes, basing locations, impacts, and transition schedules. Moreover, the
different military services operate under their own command organizations and structures that
influence the fielding and siting of the aircraft. Where reasonable and logical, the services plan to adopt
joint basing and training, especially in the earlier stages of the program. However, each military service
is preparing its own NEPA documentation for basing and operating their variant of the F-35 aircraft.
Importantly, the military services are sharing information through a JSF Joint Program Office. The
following highlights the currently available information on the NEPA efforts associated with the

development and deployment of the F-35 for all the services.

Marine Corps Actions

e Environmental Assessment (EA) for Temporary Basing of an Interim Pilot Training Center (PTC) for
F-35B, Marine Corps Air Station Yuma, Arizona. Completed in 2009 and addressed temporary basing
of a PTC from 2010 through 2013.

e EIS for the East Coast Basing of the U.S. Marine Corps JSF F-35B. Ongoing and addresses basing of
F-35B aircraft on the East Coast.

e EIS for the West Coast Basing of the U.S. Marine Corps JSF F-35B. Ongoing and addresses basing of
F-35B aircraft on the West Coast.

Joint Actions

e EIS for the Implementation of the Base Realignment and Closure (BRAC) 2005 Decisions and Related
Actions at Eglin Air Force Base (AFB), Florida (FL). Completed in 2009 and addressed establishment
of an Initial Joint Training Site for all F-35 variants.

e Supplemental EIS to the Final EIS for the Implementation of the BRAC 2005 Decisions and Related
Actions at Eglin AFB, FL. Ongoing and supplements the 2009 Final EIS.

e Final EA/Overseas EA (OEA) for the F-35 JSF Initial Operational Test and Evaluation at Edwards AFB.
Completed in 2009 and entails basing 20 F-35 aircraft at Edwards AFB and conducting pilot training
and proficiency flight test in the airspace of eight test ranges from mid-2010 to mid-2014.

e JSF System Development and Demonstration Developmental Test Program Final EA/OEA. Completed
in January 2007. Analyzed impacts of the developmental test and evaluation phase of the JSF

program at five test locations.
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Air Force Actions

e EIS for F-35A Force Development Evaluation Program and a Weapons School at Nellis AFB, Nevada.
Anticipated completion in 2010. Addresses Air Force F-35A-specific basing for follow-on testing and
weapons school programs.

e EIS for U.S. Air Force, Air Combat Command, F-35A Operational Basing. On-going and addresses
basing of operational (i.e., combat) aircraft at AFBs across the U.S.

e EIS for U.S. Air Force, Air Education and Training Command, Beddown of Training F-35A Aircraft. On-

going and addresses basing aircraft for follow-on pilot training at AFBs in the U.S.

Navy Actions

e EIS for Nationwide Homebasing of Navy F-35C aircraft. Planned to start in 2010 and will address

potential impacts of basing Navy operational F-35Cs at air stations in the U.S.
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U.S. Marine Corps East Coast F-35B Basing EIS

EXECUTIVE SUMMARY

The Department of the Navy (DoN) has prepared this Environmental Impact Statement (EIS) to assess
the potential environmental impacts of basing the F-35B Lightning Il Joint Strike Fighter (JSF)
(hereinafter referred to as the F-35B) on the East Coast of the United States (U.S.). The F-35B, as the
“next generation” aircraft and future of Marine Corps aviation, would replace the legacy F/A-18A/C/D
(F/A-18) Hornet and AV-8B Harrier aircraft in the Second Marine Air Wing (2d MAW) currently based at
Marine Corps Air Station (MCAS) Beaufort, South Carolina (SC) and MCAS Cherry Point, North Carolina
(NC) (Figure ES-1).

This EIS has been prepared in accordance with the National Environmental Policy Act (NEPA) of 1969,
42 United States Code §§ 4321-4374, as implemented by the Council on Environmental Quality (CEQ)
regulations, 40 Code of Federal Regulations (CFR) Parts 1500-1508, DoN NEPA regulation 32 CFR 775,
and Marine Corps Order P5090.2A (with Changes 1, 2), Marine

Corps Environmental Compliance and Protection Manual.

The Proposed Action (detailed in Chapter 2 of this EIS) includes:
1) basing 11 operational squadrons and a Pilot Training Center
(PTC) (composed of two Fleet Replacement Squadrons [FRS]) at
East Coast installations to replace the F/A-18 and AV-8B legacy

aircraft; 2) constructing, demolishing, and/or modifying airfield

An F-35B taking off

facilities and infrastructure to accommodate the F-35B squadrons;

3) personnel changes in support of the F-35B basing; and
4) conducting F-35B flight operations in existing airspace and on current ranges to ensure pilots attain

and maintain combat-ready status. Specifically, this EIS addresses the following basing alternatives:

e Alternative 1 — Three operational squadrons and PTC at MCAS Beaufort and eight operational

squadrons at MCAS Cherry Point.
e Alternative 2 — The PTC at MCAS Beaufort and 11 operational squadrons at MCAS Cherry Point.

e Alternative 3 — Eight operational squadrons at MCAS Beaufort and three operational squadrons
and PTC at MCAS Cherry Point.

e Alternative 4 — Eleven operational squadrons at MCAS Beaufort and PTC at MCAS Cherry Point.

Regardless of which basing alternative is ultimately selected, the Marine Corps would conduct F-35B
training and readiness operations within Department of Defense (DoD)-managed airspace and training

ranges located on the East Coast. The training areas consist of core airspace and ranges which would

Executive Summary ES-1
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receive substantial use by the F-35Bs on a daily basis. As is the case with existing legacy aircraft, F-35B
squadrons would deploy to the West Coast for large force exercises, live ordnance training, and

Precision Guided Munitions training that cannot be conducted on East Coast ranges.
ES.1 Purpose of and Need for the Proposed Action

The need for the Proposed Action is to replace aging legacy aircraft and integrate the operational and
pilot training F-35B squadrons into the existing Marine Corps command and organizational structure.
This action would also ensure that the Marine Corps could take advantage of the aircraft’s major
improvements and support associated training and readiness requirements. The purpose of the
Proposed Action is to efficiently and effectively maintain combat capability and mission readiness as the
Marine Corps faces increased deployments across a spectrum of conflicts, and a corresponding
increased difficulty in maintaining an aging legacy aircraft inventory. Another factor driving the need for
replacement is attrition of AV-8B and F/A-18 aircraft, which is due to service life thresholds and no

manufacturing of new AV-8B or F/A-18 aircraft.
ES.2 Proposed Action and Alternatives

The Proposed Action would base up to 11 operational F-35B squadrons (176 aircraft) and 1 PTC (with
two FRSs) (40 aircraft) on the East Coast. The new F-35Bs would replace seven squadrons of F/A-18
legacy aircraft at MCAS Beaufort (84 authorized aircraft) and four squadrons of AV-8B aircraft at MCAS
Cherry Point (68 authorized aircraft). Section 2.2 of the EIS presents the rationale for identification of
MCAS Beaufort and MCAS Cherry Point as basing locations. The Marine Corps developed four split-siting
alternatives for basing the East Coast operational and PTC squadrons (Table ES-1). The split-siting
alternatives allow for utilization of capacity that will be created with the replacement of the F/A-18
squadrons at MCAS Beaufort and the replacement of the AV-8B squadrons at MCAS Cherry Point. In

addition, this EIS analyzes the No Action Alternative.

Table ES-1 Squadron Numbers by Air Station and Alternatives

Alternative MCAS Beaufort MCAS Cherry Point
1 3 Operational Squadrons and PTC (2 FRSs) 8 Operational Squadrons
2 PTC (2 FRSs) 11 Operational Squadrons
3 8 Operational Squadrons 3 Operational Squadrons and PTC (2 FRSs)
4 11 Operational Squadrons PTC (2 FRSs)

The split-siting alternatives allow for utilization of capacity created with the replacement of the F/A-18
squadrons at MCAS Beaufort and the replacement of the AV-8B squadrons at MCAS Cherry Point. The
split-siting alternatives range from a minimum of 40 aircraft in a PTC (two FRSs) to a maximum of 176
aircraft in 11 operational squadrons. Regardless of the alternative chosen, existing squadrons of F/A-18s

at MCAS Beaufort and the AV-8B squadrons at MCAS Cherry Point would be removed; however, the
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disposition of these legacy aircraft remains unknown at this time and will be evaluated under NEPA, as

appropriate.

The following sections describe the components of the alternatives carried forward for detailed analysis
including proposed aircraft loading, personnel changes, facility requirements, airfield operations, and

operations in military training airspace and ranges.
ES.2.1 Aircraft Replacement/Transition

A total of 216 F-35B aircraft are proposed to replace the 152 authorized Marine Corps F/A-18s and
AV-8Bs (Table ES-2). The East Coast F-35B aircraft transition would occur between 2014 and 2023
(Figure ES-2). During this same period, existing Marine Corps East Coast F/A-18 and AV-8B operational
squadrons would be deactivated. Marine Corps F-35B pilot training would continue at the Joint
Integrated Training Center at Eglin Air Force Base; however, to meet future training requirements and
increased numbers of pilots, an additional F-35B PTC would be established on the East Coast. The AV-8B
FRS training squadron, currently based at MCAS Cherry Point, would be deactivated approximately 3
years prior to the deactivation of the AV-8B squadrons. Construction and demolition would begin in
2011 to ensure that the facilities and infrastructure (i.e., hangars, maintenance areas, and training

facilities) are completed in time to support aircraft transition starting in 2014.

Table ES-2 Authorized and Projected Aircraft Loading
Authorized | Alternative 1 | Alternative 2 | Alternative 3 | Alternative 4
MCAS Beaufort

Aircraft Type

F/A-18 84° 0 0 0 0
F/A-18 (Navy) 24 0° 0° 0° 0°
C-12 1 1 1 1 1
F-358 NA 88 40 128 176
TOTAL 109 89 41 129 177
AV-8B 68 0 0 0 0
EA-6B° 26 0 0 0 0
KC-130 15 15 15 15 15
F/A-18E/F (Navy) 24 24 24 24 24
uc-35 2 2 2 2 2
HH-46 3 3 3 3 3
c-9 2 2 2 2 2
F-358 NA 128 176 88 40
TOTAL 140 174 222 134 86

Source: USMC 2009a, 2009d; DoN 2003a.

Notes: °Includes one squadron in cadre status.
®One Navy squadron is dis-established (but aircraft are still authorized) and another F/A-18 squadron will have
moved by the time the first F-35B arrives at MCAS Beaufort; therefore, they were not included in the alternatives
(AvPlan 2010).
“Marine Corps plans (AvPlan 2010) for the complete drawdown of EA-6Bs by 2020. For purposes of this EIS, the end
state of 2023 was assumed for F-35B basing because the EA-6Bs and AV-8Bs will have transitioned out of the Marine
Corps inventory at MCAS Cherry Point.
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ES.2.2 Personnel Changes

Military personnel proposed for each of the basing alternatives is provided in Table ES-3. These
estimates include the additional 78 pilots associated with the PTC on an annual basis; of these 78, there
would be 66 PTC pilots at the Air Station at any given time. Changes in civilian and contractor personnel
associated with the introduction of the F-35B are anticipated under all alternatives; however, the
number of these non-military personnel is continually changing as the aircraft and its systems evolve.
The Marine Corps, therefore, has not included these non-military personnel changes because they
cannot be predicted with any fidelity at this time. Once the data have more fidelity and it becomes
evident that these numbers constitute a substantial change from existing conditions, the Marine Corps

will undertake the appropriate level of environmental documentation to determine potential impacts.

Table ES-3 Proposed Changes in Military Personnel

P Officers Enlisted Milita:-yoF-’rg'l;onnel
Authorized Proposed | Authorized \ Proposed Authorized Proposed
MCAS Beaufort
1 229 203 1,592 1,390 1,821 1,593
2 229 122 1,592 538 1,821 660
3 229 216 1,592 2,272 1,821 2,488
4 229 297 1,592 3,124 1,821 3,421
MCAS Cherry Point

1 115 216 1,179 2,272 1,294 2,488
2 115 297 1,179 3,124 1,294 3,421
3 115 203 1,179 1,390 1,294 1,593
4 115 122 1,179 538 1,294 660

ES.2.3 Facility and Infrastructure Requirements

While basing the F-35B would require certain infrastructure to support training and operational
requirements, utilizing existing infrastructure to the extent feasible comprises a fundamental
underpinning of the Proposed Action. Where existing infrastructure cannot meet the needs of the
Proposed Action, the Marine Corps recognizes the requirement to construct new or modify existing

infrastructure and facilities.

The amount and nature of infrastructure needed for F-35B basing would vary with the number and type
of squadrons (e.g., operational, PTC, or a mix of both) assigned to a particular Air Station. In turn,
construction and demolition of the infrastructure also depends on aircraft distribution and the capability
of an existing basing location to accommodate the squadrons. To evaluate existing infrastructure, the

Marine Corps performed installation-specific construction and modification assessments for each basing
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alternative. The following includes detailed descriptions of the proposed facility and infrastructure

projects at each Air Station under the four action alternatives.

ES.2.3.1 MCAS Beaufort Facility Requirements

Proposed construction and demolition projects for each alternative are included in Table ES-4;

construction disturbance areas and cost details are outlined in Table ES-5.

Table ES-4 Infrastructure Requirements at MCAS Beaufort

Alternative Construction and Demolition Requirements
Demolish Hangars 414, 416, and 728 e Construct PTC training/instruction/
Construct five new hangar modules simulation facility
1 Construct ground support equipment Construct an Amphibious Assault Ship
maintenance and storage areas (LHD/LHA) Training Facility
(Preferred) Construct aviation armament and engine shops Construct vertical landing (VL) pads
Construct Marine Air Group (MAG) Construct/modify airfield pavement
Headquarters Construct Cryogenics Facility
Construct Recycling/Hazardous Waste Facility Complete Security Upgrades
Demolish Hangars 414 and 416 Construct PTC training/instruction/
Construct two new hangar modules simulation facility
Construct ground support equipment Construct a LHD/LHA Training Facility
2 maintenance and storage areas Construct VL pads
Construct aviation armament and engine shops Construct/modify airfield pavement
Construct MAG Headquarters Construct Cryogenics Facility
Construct Recycling/Hazardous Waste Facility Complete Security Upgrades
Demolish Hangars 414, 416, 418, and 729 Construct aviation armament and engine
Construct eight new hangar modules shops
Construct ground support equipment Construct a LHD/LHA Training Facility
3 maintenance and storage areas Construct VL pads
Construct rinse facility Construct non-PTC simulator facility
Construct MAG Headquarters Construct/modify airfield pavement
Construct Recycling/Hazardous Waste Facility Construct Cryogenics Facility
Complete Security Upgrades
Demolish Hangars 414, 416, 418, 728, and 729 Construct a LHD/LHA Training Facility
Construct 11 new hangar modules Construct VL pads
Construct ground support equipment Construct non-PTC simulator facility
4 maintenance and storage areas Construct/modify airfield pavement
Construct rinse facility Construct Cryogenics Facility
Construct aviation armament and engine shops Complete Security Upgrades
Construct MAG Headquarters Construct two Bachelor Enlisted Quarters
Construct Recycling/Hazardous Waste Facility (BEQs)
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Alternative 1 (Preferred Alternative) — Three Operational Squadrons and PTC

Figure ES-3 provides the site layouts for proposed new airfield-associated construction and demolition
as well as the proposed sites for support facilities. A total of 100.9 acres, which includes 58.6 acres of
trees, would be disturbed to accommodate the projects proposed under Alternative 1. Disturbed
acreage includes areas exposed to clearing and grading activities, construction equipment and material
storage (i.e., laydown) areas, access roads and entrances, landscaping, as well as parking areas for

government- and privately-owned vehicles.
Alternative 2 — The PTC

Figure ES-4 provides the site layouts for proposed new airfield-associated construction and demolition
activities as well as proposed sites for support facility construction. Under this alternative, 80.1 acres

would be disturbed, of which 58.6 acres are currently forested.
Alternative 3 — Eight Operational Squadrons

Under Alternative 3, 109.8 acres would be disturbed, of which 51.5 acres are forested. Figure ES-5
provides both the proposed sites for new airfield-associated construction and demolition activities and

the sites proposed for new support facility construction.
Alternative 4 — Eleven Operational Squadrons

Under Alternative 4, 138.4 acres, of which 52.8 acres are forested, would be disturbed. Figure ES-6
provides the site layouts for proposed new airfield-associated construction and demolition activities as
well as presents new support facility construction. Under this alternative, two BEQs with 300 man
spaces each would be constructed to support the increased housing requirement for enlisted personnel
(Figure ES-7).
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Figure ES-3 MCAS Beaufort Proposed Flightline Construction and Support Facilities under Alternative 1
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Figure ES-4 MCAS Beaufort Proposed Flightline Construction and Support Facilities under Alternative 2
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Figure ES-5 MCAS Beaufort Proposed Flightline Construction and Support Facilities under Alternative 3
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ES.2.3.2 MCAS Cherry Point Facility Requirements

Proposed construction and demolition projects for each alternative is included in Table ES-6, and

proposed project details are outlined in Table ES-7.

Table ES-6 Infrastructure Requirements at MCAS Cherry Point

Alternative

Construction and Demolition Requirements

Demolish Hangars 131, 1665, 1667, 1700,
and 1701
Construct eight new hangar modules

e Demolish existing and construct new Air Operations
(Ops) building
e Construct/modify airfield pavement, arm/de-arm

1 Demolish existing Air Traffic Control Tower (ATCT) pads
and construct new ATCT e Demolish existing MAG Headquarters and paraloft
(Preferred) Construct aviation armament and engine shops building and construct MAG Headquarters
Upgrade VL pads e Reconstruction of tower, LHD/LHA deck, and apron
Construct non-PTC simulator facility addition at Marine Corps Auxiliary Landing Field
Complete Security Upgrades (MCALF) Bogue
Demolish Hangars 131, 1665, 1667, 1700, e Upgrade VL pads
and 1701 e Construct non-PTC simulator facility
Construct 11 new hangar modules e Construct aviation armament and engine shops
Demolish existing ATCT and construct a new ATCT e Demolish existing MAG Headquarters and paraloft
2 Demolish existing Air Ops building and construct building and construct MAG Headquarters
new Air Ops building e Reconstruction of tower, LHD/LHA deck, and apron
Construct/modify airfield pavement, arm/de-arm addition at MCALF Bogue
pads, and extended fuel lines and pits e Construct community support facilities
Construct rinse facility e Construct two BEQs
e Complete Security Upgrades
Demolish Hangars 131, 1665, 1667, 1700, e Construct/modify airfield pavement
and 1701 e Construct arm/de-arm pads
Construct five new hangar modules e Construct PTC training/instruction/simulation facility
3 Demolish existing ATCT and construct new ATCT e Demolish existing MAG Headquarters and paraloft
Construct aviation armament and engine shops building and construct MAG Headquarters
Upgrade VL pads e Reconstruction of tower, LHD/LHA deck, and apron
Demolish existing Air Ops building and construct addition at MCALF Bogue
new Air Ops building e Complete Security Upgrades
Demolish Hangars 131 and 1700 e Construct/modify airfield pavement
Construct two new hangar modules e Construct arm/de-arm pads
Demolish existing ATCT and construct new ATCT e Construct PTC training/instruction/simulation facility
4 Construct aviation armament and engine shops e Demolish existing MAG Headquarters and paraloft

Upgrade VL pads
Demolish existing Air Ops building and construct
new Air Ops building

building and construct MAG Headquarters

e Reconstruction of tower, LHD/LHA deck, and apron
addition at MCALF Bogue

e Complete Security Upgrades
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Alternative 1 (Preferred Alternative) — Eight Operational Squadrons

Figure ES-8 provides the site layouts for proposed new airfield-associated construction and demolition,
as well as the proposed sites for support facilities. Under this alternative, 112.8 acres (none of which are
forested) would be disturbed to accommodate the projects proposed under Alternative 1. Disturbed
acreage includes areas exposed to clearing and grading activities, construction equipment and material
storage (i.e., laydown) areas, access roads and entrances, landscaping, as well as parking areas for

government- and privately-owned vehicles.
Alternative 2 — 11 Operational Squadrons

Figure ES-9 provides the site layouts for new airfield-associated construction and demolition activities
and indicates new support facility construction proposed under Alternative 2. Two BEQs would be
constructed to accommodate the increased housing need for enlisted personnel (Figure ES-10). In
addition, community support facilities, including construction of a MCCS 7 day store, fitness center, and
chow hall, in addition to Access/Duffy Road improvements, would be needed to accommodate the
increased personnel. Under this alternative, 206.3 acres would be disturbed, which includes up to 26.8

acres of vegetation loss.
Alternative 3 — Three Operational Squadrons and PTC

For Alternative 3, Figure ES-11 indicates proposed new airfield-associated facility construction and
demolition activities as well as the site layouts for proposed new support facilities (including the PTC
training, instruction, and simulation facility) (USMC 2009d). While no forested areas would be removed,

107.3 acres of previously disturbed areas would be impacted.
Alternative 4 — The PTC

In total, 96.3 acres (none are forested) would be disturbed to implement this alternative.
Figure ES-12 presents the proposed new airfield-associated construction and demolition activities as
well as the site layouts for proposed new support facilities (including the PTC training, instruction, and
simulation facility) (USMC 2009d).
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Figure ES-10 Proposed BEQ Facilities at MCAS Cherry Point under Alternative 2
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ES.2.4 Airfield Operations

To provide the training that ensures combat readiness, the F-35B would conduct operations in several
types of areas: 1) an Air Station airfield, 2) airfield to practice amphibious vessel and aircraft carrier
arrivals and departures, 3) training ranges, and 4) airspace. All these types of flight operations would

occur at East Coast locations.

This EIS uses three terms to describe different components of aircraft flying activities: sortie, operation,
and event. Each has a distinct meaning and commonly applies to a specific set of activities in a particular
airspace environment or unit. These terms also provide a means to quantify activities for the purposes
of analysis." A sortie consists of a single military aircraft from takeoff through landing, and includes a
flying mission. For this EIS, the term sortie is commonly used when summarizing an amount of flight
activity from a base. A sortie can include more than one operation. The term operation can apply to
both airfield and airspace activities. At an airfield, an operation consists of a single aircraft movement
such as a landing or takeoff, or closed pattern. For airspace and ranges, an operation comprises the use
of one airspace unit by one aircraft. Each time a single aircraft flies in a different airspace unit, one
operation is counted for that unit. As a subset of operations, the term event is used to define specific
training elements (e.g., ordnance delivery). More than one event may be performed during the use of an
airspace unit. During a single sortie, an aircraft may fly in several airspace units and produce a number
of operations and events. An aircraft could conduct two operations during one sortie, for example, with
one operation in Townsend Bombing Range (TBR) in Georgia for ordnance delivery, and one in the
Coastal Military Operations Area (MOA) for an air-to-air combat engagement event. For these reasons,

numbers of operations and events may exceed total sorties, and they are not additive to one another.
ES.2.4.1 MCAS Beaufort Airfield Operations

Runway use at MCAS Beaufort is driven by the number and type of squadrons proposed at the Air
Station. Table ES-8 provides authorized airfield operations found under baseline conditions and

compares these to operations proposed for each alternative.
ES.2.4.2 MCAS Cherry Point Airfield Operations

Airfield use at MCAS Cherry Point would depend upon the number of squadrons based at the Air Station.
Table ES-9 provides the proposed approximate number of airfield operations by alternative compared to
operations as they were last authorized, reported, and published in the 2003 Record of Decision to base
F/A-18E/F at MCAS Cherry Point.

! The terms sortie and operation derive from Navy and Air Force Air Installation Compatible Use Zone processes.
Event is a term of common usage in describing aviation training.
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Table ES-8 Authorized and Proposed Airfield Operations at MCAS Beaufort

Aircraft Category

Proposed by Alternative
Authorized ﬁ

Based F/A-18 Airfield Operations

F/A -18 Departures 12,834 0 0 0 0
F/A-18 Arrivals 12,834 0 0 0 0
F/A-18 Pattern Work 30,184 0 0 0 0
Subtotal F/A-18° 55,852 0 0 0 0
Other Based and Transient Aircraft 6,149 6,149 6,149 6,149 6,149
Authorized Total 62,001 6,149 6,149 6,149 6,149
Proposed F-35B Airfield Operations
F-35B Departures N/A 32,293 23,437 23,616 32,472
F-35B Arrivals N/A 32,293 23,437 23,616 32,472
F-35B Pattern Work N/A 35,294 30,664 12,347 16,978
Subtotal F-35B N/A 99,881 77,538 59,579 81,921
Other Based and Transient Aircraft N/A 6,149 6,149 6,149 6,149
PROPOSED TOTAL ANNUAL
AIRFIELD OPERATIONS N/A 106,030 83,687 65,728 88,070
Change Relative to Authorized N/A +44,029 +21,686 +3,727 +26,069

Source: USMC 2003; 2009d.

Note: °“Reflects operations generated by nine F/A-18C/D squadrons, seven of which are Marine Corps and two of which are Navy squadrons. Since the Navy

squadrons will have moved by the time the first F-35B arrives at MCAS Beaufort, they are not included in the alternatives (USMC 2009d).

Table ES-9 Authorized Baseline and Proposed Airfield Operations at MCAS Cherry Point

Aircraft Category

Authorized

1

(Preferred)
Based AV-8B Airfield Operations

Proposed by Alternative

AV-8B Departures 9,625 0 0 0 0

AV-8B Arrivals 9,617 0 0 0 0

AV-8B Pattern Work 39,173 0 0 0 0

Subtotal AV-8B 58,415 0 0 0 0
Other Based and Transient Aircraft 37,011° 28,019° 28,019° 28,019° 28,019°
Authorized Total 95,426 28,019° 28,019° 28,019° 28,019°

Proposed F-35B Airfield Operations
F-35B Departures N/A 23,616 32,472 32,293 23,437
F-35B Arrivals N/A 23,616 32,472 32,293 23,437
F-35B Pattern Work N/A 8,129 11,178 31,889 28,840
Subtotal F-35B N/A 55,361 76,122 96,475 75,714
Other Based and Transient Aircraft 28,019° 28,019° 28,019° 28,019° 28,019°
PROPOSED TOTAL ANNUAL

ettt N/A 83,380 104,141 124,494 103,733
Change Relative to Authorized N/A -12,046 +8,715 +29,068 +7,258

Sources: DoN 2003a, 2003b; USMC 2008c, 2009c.
Note: °Other based aircraft include the EA-6Bs, KC-130J, and two proposed Navy F/A-18 E/F Squadrons.
bBy the time the F-35Bs would be based at the Air Station, the Marine Corps plans to drawdown the EA-6Bs to reduce operations by

8,992 from what are found under baseline/authorized airfield operations.
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ES.2.4.3 Auxiliary Landing Field Operations

Under the Proposed Action, no new auxiliary, expeditionary, or outlying landing fields would be required
in order to base and operate F-35B aircraft. However, the Marine Corps does maintain and utilize an
existing MCALF where F-35B landing field practice would occur (see Section 2.3.4 in the EIS for more
detail). The majority of F-35B operations at MCALF Bogue would be generated by MCAS Cherry Point
aircraft, replacing existing authorized AV-8B operations. Table ES-10 presents and includes all proposed
airfield operations anticipated under the four alternatives, and compares these numbers to those

authorized under baseline conditions.

Table ES-10 Authorized Baseline and Proposed Airfield Operations at MCALF Bogue®

Proposed by Alternative
Aircraft Category Authorized
AV-8B Departures 664 0 0 0 0
AV-8B Arrivals 664 0 0 0 0
AV-8B Pattern Work 13,888 0 0 0 0
Subtotal AV-8B 15,216 0 0 0 0
Other Transient Aircraft 1,179 1,179 1,179 1,179 1,179
Authorized Total 16,395 1,179 1,179 1,179 1,179
Proposed F-35B (Operational and Training Squadrons) Operations
F-35B Departures N/A 583 802 675 456
F-35B Arrivals N/A 583 802 675 456
F-35B Pattern Work N/A 4,218 5,800 3,406 1,824
Total F-35B N/A 5,385 7,404 4,755 2,736
Other Transient Aircraft 1,179 1,179 1,179 1,179 1,179
Proposed Total N/A 6,564 8,583 5,934 3,915
Change Relative to Authorized N/A -9,831 -7,812 -10,461 -12,480

Source: USMC 2009d.
Note: *Numbers have been updated from the Draft EIS to correct typographical errors; however, the acoustical analysis presented in
the Draft EIS reflects the correct number of airfield operations.

Through evaluation of the available training and readiness program for the F-35B, the Marine Corps
identified existing ranges and airspace for F-35B operational and PTC training. These existing ranges and
airspace fall into two categories: 1) core use and 2) occasional use. Airspace and ranges defined as core
areas would receive substantial use by the F-35Bs on a daily basis. Figure ES-13 depicts the core use

airspace and ranges anticipated to receive substantial F-35B use from MCAS Beaufort and Cherry Point.

Under the Proposed Action, the F-35B would take the place of legacy aircraft currently training within
eight warning areas. The Marine Corps determined that activities in these airspace units did not warrant

further detailed analysis in this EIS for several reasons. First, any training activities by the F-35B would
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be dispersed throughout an enormous volume of airspace spanning the East Coast from Maryland to
Florida, so any effects would be likewise dispersed. Second, the Marine Corps anticipates no new types
of operations as a result of basing the F-35B. Lastly, few operations would occur below 5,000 feet above
ground level (AGL), thereby minimizing noise levels and aircraft emissions that could potentially affect
recreational activities, commercial fishing, other human-generated activities, marine wildlife, or regional

air quality.

Occasional use airspace and ranges used by MCAS Beaufort or MCAS Cherry Point would generally
receive only infrequent use by the F-35Bs. Ranges like Poinsett Electronic Combat Range (Air Force) and
Fort Stewart Training Areas (Army) are managed by other DoD commands and receive priority
scheduling for their training purposes. The Marine Corps could only expect to gain occasional use for
these reasons. In military training routes (MTRs), the F-35B does not require as much low altitude
training as legacy aircraft and thus would not need as much time training in these types of airspace. In
addition, most of the over-land MOAs are too small in size and do not have the adequate depth (floor to
ceiling altitudes) to support the space needed for the F-35Bs to train like they will fight; therefore, it is
not anticipated that operations within these occasional use airspace units would make a perceptible
change to the number and type of operations they currently experience by legacy F/A-18 and AV-8B

aircraft.

From time to time, legacy aircraft venture across the continental U.S. to conduct operations beyond
core use areas. The F-35B is expected to do the same. While predominant F-35B operations would occur
in the airspace, ranges, and auxiliary landing fields identified as core use, the F-35B would not be limited
to using only those areas. The F-35B may conduct operations in other Special Use Airspace (SUA), on
other ranges, and at other airfields within the nationwide SUA, auxiliary landing fields, Air Traffic Control
Assigned Airspace, Warning Area, and MTR network. In accordance with CEQ guidance, however, those

operations will be so widespread and so infrequent that no further study is warranted in this EIS.

Although the F-35B would perform the missions of legacy F/A-18 and AV-8B aircraft, they represent a
different aircraft with different capabilities, and would fly somewhat differently. The following highlights

some of the operational parameters of the F-35B under the Proposed Action.

e Use of Higher Altitudes — The F-35B would conduct training at higher altitudes than the legacy
aircraft, operating above 5,000 feet AGL more than 99 percent of the time.

e Combined Use of Existing Airspace — The F-35B would conduct training missions requiring the
combination of existing airspace units rather than single units.

e Ordnance Delivery Training — The F-35B would train with live and inert bombs only at ranges and
targets authorized for the particular events and weapons; principally TBR in Georgia (primarily
by MCAS Beaufort based aircraft) and Bombing Targets (BTs) 9 and 11 (primarily by MCAS
Cherry Point aircraft).
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e Defensive Countermeasure Flares - F-35B pilots would employ defensive countermeasure flares

during some training flights to practice avoiding threats. Flare use would occur only in

authorized airspace and follow all range regulations to ensure complete and safe combustion of

the flare.

e Supersonic Flight - To train with the full capabilities of the aircraft, the F-35B would perform

supersonic flights in airspace already approved for such operations.

Under any combination of aircraft basing in the four alternatives, the F-35B would use the existing

airspace and ranges. Table ES-11 presents these data in comparison to baseline operations in the

airspace.

Table ES-11 Airspace and Range Operations Under the Baseline and Proposed Action® "

Total Total Proposed Net Change from Baseline by
Baseline F-35B Operations by Alternative Alternative
Airspace/Range Legacy
Aircraft
Operations®
Core MOA 1,149 1,149 1,149 1,149 0 0 0 0 -1,149
R-5306A 5,130 4,461 6,133 5,320 3,648 -669 +1,003 +190 -1,482
R-5306A (BT-9) 828 828 828 828 828 0 0 0 0
R-5306A (BT-11) 1,987 4,461 6,133 5,320 3,648 +2,474 | +4,146 | +3,333 | +1,661
R-5306C 813 813 813 813 813 0 0 0 0
R-5306D 759 759 759 759 759 0 0 0 0
R-3007A/B/C/D 2,018 5,320 | 3,648 4,461 6,133 | +3,302 | +1,630 | +2,443 | +4,115
Coastal 1 East MOA 1,464 5,320 | 3,648 4,461 6,133 | +3,856 | +2,184 | +2,997 | +4,669
Coastal 1 West MOA 1,490 5,320 | 3,648 4,461 6,133 | +3,830 | +2,158 | +2,971 | +4,643
Coastal 2 MOA 1,509 5,320 3,648 4,461 6,133 +3,811 | +2,139 | +2,952 | +4,624
Coastal 4 MOA 1,076 1,076 1,076 1,076 1,076 0 0 0 0
Coastal 5 MOA 369 5,320 3,648 4,461 6,133 +4,951 | +3,279 | +4,092 | +5,764

Sources: Data validated by HQMC 2010.
Notes: *Sortie-operations are not additive and are unique to each particular SUA unit.
’Numbers have been updated from the Draft EIS to correct typographical errors; however, the acoustical analysis presented
in the Draft EIS reflects the correct number of airfield operations.
“Baseline operations include those undertaken by legacy aircraft operating in the SUA, authorized and analyzed in previous

NEPA documentation.
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ES.3 No Action Alternative

Analysis of the No Action Alternative provides a benchmark that enables decision makers to evaluate
the environmental consequences of the proposed basing alternatives. CEQ regulations at 40 CFR
1502.14(d) require that a No Action Alternative must be evaluated. No action means that the proposed

action would not be implemented. Thus, baseline conditions would remain unchanged.

Under the No Action Alternative, the Marine Corps would not provide any facilities or functions to
support the basing or operation of the F-35B operational squadrons or PTC on the East Coast. There
would be no transition of F-35B personnel on the East Coast and no new construction or modification to
support the F-35B, or F-35B operations. The F/A-18 and AV-8B squadrons would continue to be used by
the 2d MAW. Legacy aircraft operations at each Air Station would continue at approximately current
levels. The Marine Corps would continue to repair and operate the existing aircraft at greater expense as
the F/A-18 and AV-8B aircraft continue to deteriorate until the end of their useful life.

Congress has legislated that the F-35B be acquired to replace the F/A-18 and AV-8B currently used by
the Marine Corps. A No Action decision would further delay the implementation of Congressional
directives, would negatively affect the overall program for integrating the F-35B into the Marine Corps,
and would delay the fielding of the F-35B for operations and deployment. The No Action Alternative
neither meets the need nor the purpose of this Proposed Action but is carried forward as a baseline

from which to compare the impacts of the Proposed Action and any action alternatives.
ES.4 Preferred Alternative and Environmentally Preferred Alternative

The Marine Corps selected Alternative 1 as the Preferred Alternative: three operational and two FRS PTC
squadrons at MCAS Beaufort and eight operational squadrons at MCAS Cherry Point. This basing option

best meets the purpose and need and balances environmental impacts with mission requirements.

CEQ regulations at 40 CFR 1505.2(b) also require that an environmentally preferable alternative be
identified, which for this EIS would be the No Action Alternative. While this alternative would have
impacts, it would not introduce any new impacts different from those found now within the affected
environment. The No Action Alternative, however, would not meet the purpose and need of the

Proposed Action.
ES.5 Environmental Consequences

Tables ES-12, ES-13, and ES-14 below provide a summary of potential impacts relative to each action
alternative and the No Action alternative at MCAS Beaufort, MCAS Cherry Point, and within the airspace

and ranges, respectively.
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ES.6 Organization of the EIS

The Executive Summary provides a summary of the basing proposal and alternatives. It also presents the
potential environmental impacts related to each action alternative and the No Action Alternative, and
where applicable, includes proposed mitigation measures. Chapter 1 provides the purpose and need for
the Proposed Action and discusses the public involvement and scoping process. Chapter 2 describes the
Proposed Action and alternatives, including a detailed discussion of the alternatives development
process. In Chapter 3, definitions of the resources being analyzed as part of the EIS are presented.
Environmental impacts of the alternatives are assessed for each Air Station in Chapter 4 (MCAS
Beaufort) and Chapter 5 (MCAS Cherry Point); potential impacts to ranges and airspace, and MCALF
Bogue are presented in Chapter 6. Chapter 7 provides an analysis of cumulative impacts; Chapter 8
covers other NEPA considerations; Chapter 9 lists the preparers and contributors of this document; and
Chapter 10 provides the references cited and personal communications with subject matter experts. The
Appendices provide supplemental information. Appendix A provides a copy of the Notice of Intent,
agency correspondence, and the mailing list. Appendix B provides cooperating agency correspondence.
Appendix C provides the resource methodology. Appendix D provides the noise methodology and
modeling. Appendix E provides the air quality modeling. Appendix F provides the socioeconomic
methodology. Appendix G provides a copy of the Coastal Consistency Determination. Acronyms,
abbreviations, and a glossary of terms are provided in Appendix H. Appendix | contains copies of all
comments received during the official review and comment period (May 28 through July 12, 2010).
These comments were numbered, relevant issues bracketed, and a matrix provided to record Marine

Corps responses to the relevant comments.
ES.7 Public Comment on the EIS

The U.S. Environmental Protection Agency published a Notice of Availability in the Federal Register for
the Draft EIS on May 28, 2010. The Draft EIS was circulated for review and comment to government
agencies, local organizations, Native American tribes, and interested private citizens; was available for
general review in public libraries in the communities affected by the action; and was available online on

the project website located at http://www.usmcJSFeast.com.

A Notice of Public Meetings ran in the Federal Register on May 26, 2010. The public meeting notice
supplied the dates, times, and locations of the five public meetings held in North Carolina, South
Carolina, and Georgia. The 45-day public comment period ended on July 12, 2010 and included five
public meetings in North Carolina, South Carolina, and Georgia in June 2010. Specifically, meetings were
held on June 15, 2010 in Havelock, NC; June 16, 2010 in Emerald Isle, NC; June 17, 2010 in Bayboro, NC;
June 22, 2010 in Beaufort, SC; and June 24, 2010 in Ludowici, Georgia. In total, 1,065 people attended

these meetings.
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At the meetings and during the comment period, a total of 1,267 commenters, which included 2 federal
agencies, 7 state agencies, 10 elected officials, 48 organizations, and 1,200 individuals, submitted
comments. All comments are available on the project website, http://www.usmcjsfeast.com, are
included on a CD with each copy of the Final EIS, and form part of the project record. They were all

evaluated and relevant issues bracketed for response.

Changes to this Final EIS were based on comments received during the public comment period and
include factual corrections, additions to existing information, and improvements or modifications to the
analyses presented in the Draft EIS. None of the changes between the Draft EIS and Final EIS resulted in
substantive changes to the Proposed Action, alternatives, or the associated environmental
consequences of the Proposed Action. Please refer to Appendix | to locate any comment that was
submitted and how it was addressed. The majority of comments supported basing the F-35B at MCAS
Beaufort and MCAS Cherry Point. There were, however, recurrent comments regarding the preferred
alternative, noise, construction/basing timeline, requesting development of an Auxiliary Landing Field,
environmental justice, PTC pilot operations, socioeconomics, utilities and infrastructure, air emissions,

community services, biological resources, and safety.
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U.S. Marine Corps East Coast F-35B Basing EIS

1.0 PURPOSE OF AND NEED FOR THE PROPOSED ACTION

The United States Marine Corps (Marine Corps) proposes to base and operate 11 operational
squadrons! and a Pilot Training Center (PTC) (a PTC is composed of 2 Fleet Replacement Squadrons) of
F-35B Lightning Il Joint Strike Fighters (JSFs), hereinafter referred to as the F-35B, on the East Coast of
the United States (U.S.). The F-35B aircraft would replace legacy F/A-18A/C/D2 Hornet and AV-8B Harrier
aircraft in the Second Marine Aircraft Wing (2d MAW) currently based at Marine Corps Air Station
(MCAS) Beaufort, South Carolina (SC) and MCAS Cherry Point, North Carolina (NC). This Environmental
Impact Statement (EIS) analyzes the potential environmental consequences of aircraft transition, new
construction and demolition of infrastructure, personnel changes, and aircraft operations associated

with basing and operating the F-35B at East Coast Air Stations and existing regional training areas.

The F-35B, as the “next generation” aircraft, represents the future of Marine Corps tactical aviation. In
addition to its short takeoff and vertical landing (STOVL) capability, the F-35B provides advanced
technology and incorporates the mission capabilities of the current Marine Corps platforms—the F/A-18
and the AV-8B—within a single airframe. On the East Coast, the Marine Corps plans to transition from
the legacy aircraft to the F-35B over a 9-year time frame (13-year time frame if facility construction is

taken into account).

The F-35B represents a new aircraft for the Marine Corps, with new and different capabilities compared
to the legacy aircraft it replaces. This EIS incorporates the most current and best available information
for F-35B training operations based on requirements outlined in the preliminary F-35B Training
Readiness Manual. Use of best available information provides the public, agencies, and decision makers
with the ability to evaluate the consequences of the Proposed Action in accordance with the Council on
Environmental Quality (CEQ) regulations (specifically 40 Code of Federal Regulations [CFR] 1502.22). As
the F-35B program moves forward, the Marine Corps will monitor its implementation, identify new
potential environmental effects, evaluate results in relation to the new information in order to
determine if reduction or mitigation of new potential consequences is required, and inform the public of

substantive changes.

The Marine Corps has prepared this EIS in accordance with the National Environmental Policy Act (NEPA)
of 1969; CEQ guidance implementing NEPA (40 CFR Parts 1500-1508); Department of Navy (DoN)
regulations implementing NEPA (32 CFR 775); and Marine Corps Order P5090.2A (with Changes 1, 2),

Marine Corps Environmental Compliance and Protection Manual.

! One of these operational squadrons would eventually be designated as a reserve squadron under the 4th MAW.
To allow Marine Corps aviation to maintain flexibility, however, the reserve squadron is being evaluated as an
operational unit for purposes of this EIS.

2 There are several variants of the Hornet; however, for this EIS, the F/A-18 designation is used for all variants. A
specific model (A, C, D, E, or F) is called out when specificity is needed.
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1.1 Legacy and F-35B Aircraft Comparisons

Comparison of the legacy F/A-18 and AV-8B aircraft to the F-35B demonstrates both the increase in
capabilities and versatility of the new aircraft (Figure 1-1). The F/A-18, a multi-role fighter and attack
aircraft that employs conventional fixed-wing takeoffs and landings, was first introduced to the Marine
Corps in 1983. While the F/A-18 offers supersonic speed with large payload capacity, and certain
components have been updated throughout the years, the F/A-18s are approaching the end of their
useful life. The AV-8B is a vertical/short takeoff and landing jet, introduced to the Marine Corps in 1985
to fulfill the Marine Corps’ need for a light ground attack aircraft. However, the AV-8B cannot achieve

supersonic speeds and the aircraft’s design limits its utility against the array of modern threats.

In contrast, the F-35B is a highly advanced, stealth, supersonic, multi-role strike-fighter aircraft with
STOVL technology that enables the aircraft to takeoff and land from conventional runways, amphibious
ships, aircraft carriers, and expeditionary airfields. The F-35B is the world’s first operational supersonic
STOVL aircraft with a combat radius (i.e., the distance it can fly to a conflict, undertake a mission, and
return to the home Air Station) greater than that of the aircraft it replaces. By combining the STOVL of
the AV-8B with the speed, range, and payload capacity of the F/A-18, the F-35B can perform the

missions of both aircraft.
1.2 Purpose of and Need for the Proposed Action

The need for the Proposed Action is to replace aging legacy aircraft and integrate the operational and
pilot training F-35B squadrons into the existing Marine Corps command and organizational structure.
This action would also ensure that the Marine Corps could take advantage of the aircraft’s major
improvements and support associated training and readiness requirements. The purpose of the
Proposed Action is to efficiently and effectively maintain combat capability and mission readiness as the
Marine Corps faces increased deployments across a spectrum of conflicts, and a corresponding
increased difficulty in maintaining an aging legacy aircraft inventory (USMC 2008a). Another factor
driving the need for replacement is attrition of AV-8B and F/A-18 aircraft, which is due to service life

thresholds and no manufacturing of new AV-8B or F/A-18 aircraft.
13 Public Involvement
1.3.1 Overview of NEPA and Public Involvement Process

NEPA, CEQ regulations, and the DoN’s implementing regulations (40 CFR Parts 1500-1508 and 32 CFR
775, respectively) require the Marine Corps to consider the potential environmental consequences of its
Proposed Action early and concurrent with the initial project planning stages. An EIS documents the
detailed study of these potential environmental consequences of the Proposed Action, and cumulative

impacts.
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AV-8B Harrier
Year Entered Fleet: 1985

F/A-18A/C/D Hornet
Year Entered Fleet: 1983

F-35B Joint Strike Fighter
To Enter Fleet: 2012

* Mission: strike

» Vertical/short takeoff/landing

* Non-stealthy

* Maximum airspeed: high subsonic
+ Combat radius: 450 nm

» Ordnance: 9,000 pounds

* Crew: 1 pilot

Note:

Subsonic: Below Mach 1.0
(761.5 miles per hour at sea level)

Supersonic: Greater than Mach 1.0

+ Mission: fighter/attack
+ Conventional takeoff/landing
* Non-stealthy

* Maximum airspeed: high subsonic to
supersonic

» Combat radius:
- Threshold: approximately 400 nm
- Objective: approximately 575 nm
* Ordnance: 13,700 pounds

* Crew: 1 or 2 pilots depending on
aircraft model

* Mission: fighter/attack
+ Vertical/short takeoff/landing
» Advanced stealth capabilities

* Maximum airspeed: high subsonic to
supersonic

+ Combat radius:
- Threshold: approximately 450 nm
- Objective: approximately 550 nm
* Ordnance: 18,000 pounds
* Crew: 1 pilot

Aircraft renditions are proportional to each other in scale

costs by 20 to 30 percent.

F35BE-058-092110

Advantages of F-35B

* Operational Capacity. Achieve a top speed of approximately 1,200 miles per hour, fly at altitudes of more than 50,000 feet
(ft) above mean sea level, and reduce dependence on aerial refueling with a combat radius of 450 - 550 nautical miles (nm).

* Stealth. Incorporates stealth technology and an internal weapons bay, and presents a minimized radar signature that reduces
radar threats and enhances survivability.

* Ordnance. Employs a wide variety of munitions, including the Joint Direct Attack Munitions.

* Avionics. Uses data links, satellite communications, and a broad suite of next-generation sensors, radars, and targeting
systems to provide exceptional target identification, tracking, and weapons-delivery accuracy.

+ Affordability. Requires dramatically less logistical support to operate and deploy anywhere in the world, thereby reducing

Figure 1-1 AV-8B, F/A-18, and F-35B Comparison
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When preparing an EIS, the Marine Corps is required to invite review from other Federal, State, and

local agencies and from the public. Stages of the environmental review process are provided below:

e Notice of Intent (NOI). A notice that announces the Marine Corps intent to prepare an EIS is
published in the Federal Register and local newspapers in the area of the Proposed Action. The NOI

formally initiates the public scoping process.

e Scoping. This is an early and open process for determining the scope of issues and identifying the
significant issues related to the Proposed Action. Federal, State, and local agencies, and members of
the public are encouraged to provide input. Public informational meetings are held to provide an
opportunity for members of the public to become informed of and to comment on the issues that

need to be addressed in the EIS.

e Draft EIS. This draft document analyzes the environmental consequences of the Proposed Action. It
includes a description of the Proposed Action, the purpose of and need for the Proposed Action,
alternatives for implementing the Proposed Action, the existing environmental conditions where the
Proposed Action would take place, and the environmental consequences of the Proposed Action.
The Draft EIS may be supported by detailed technical studies, including noise, air quality, and

socioeconomic analyses that are summarized in the Draft EIS.

e Draft EIS Notice of Availability (NOA) and Notice of Public Meeting (NOPM). A formal notice,
placed in the Federal Register by the U.S. Environmental Protection Agency (USEPA), announces that
the Draft EIS is available for review by the public and Federal, State and local agencies. Following the
NOA, the Marine Corps announces the dates, times, and locations of the public meetings in the
Federal Register as well. Both the NOA and NOPM announcements are also published in local

newspapers.

e Public Comment Period. Federal, State, and local agencies and members of the public are invited to
provide comments on the Draft EIS. Public meetings are held to provide an opportunity for members
of the public to comment on the Draft EIS. Oral comments recorded by a stenographer, written
comments, and those submitted through the project website are also accepted throughout this 45-

day period.

e Final EIS. The Final EIS documents the comments received on the Draft EIS and includes a response
to all relevant comments. Responses may include modifying or developing new alternatives to the
Proposed Action; supplementing, improving, or modifying the analyses; and factual corrections. As a

result, portions of the EIS have been updated due to public comment, as well as new information.

e Final EIS NOA. A formal notice placed in the Federal Register by the USEPA and advertisements run

in local newspapers to announce that the Final EIS is available for public review.
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e Record of Decision (ROD). A formal ROD, reached on the Proposed Action by the Assistant Secretary
of the Navy (Energy, Installations, and Environment), or his/her designee, is published in the Federal

Register. A notice of ROD availability is also announced in local newspapers.
1.3.2 Scoping Process

The public scoping period for this EIS began on January 15, 2009 with publication of the NOI in the
Federal Register (USMC 2009a). During the week of January 19, 2009, notification letters were mailed to
Federal, State, and local agencies; elected officials; non-governmental organizations; and interested
individuals (Appendix A provides a copy of the NOI, a sample notification letter, and notification mailing
list). Newspaper advertisements announcing the intent to prepare an EIS and hold public scoping
meetings were published in several local daily and weekly newspapers. These advertisements were run

in the weeks preceding each of the scheduled public scoping meetings.

Six public scoping meetings were held between February 3, 2009 and February 12, 2009 in communities
potentially affected by aircraft operations in North Carolina, South Carolina, and Georgia. A total of 450
people attended the meetings and the Marine Corps received 287 written comments. There were 170
comments entered on the project website (www.usmcJSFeast.com), 92 written comments received at
the scoping meetings, and 25 comments submitted through the mail during the 30-day scoping period. A
majority of the comments expressed support for the proposal. Issues and concerns included noise,
impacts to property values, aircraft safety, and potential effects to the quality of life due to aircraft

operations. These concerns, as well as other issues, were considered during the development of this EIS.
1.3.3 Public Comment Period

The public comment period began on May 28, 2010 with the official NOA published in the Federal
Register; a NOPM ran in the Federal Register on May 26, 2010. The Draft EIS was circulated for review
and comment to government agencies, local organizations, American Indian tribes, interested private
citizens, and public libraries between May 28 and July 12, 2010 (Appendix A). The Draft EIS was also

available for general review on the project website at http://www.usmcjsfeast.com.

The public meeting notice supplied the dates, times, and locations of the five public meetings held in
North Carolina, South Carolina, and Georgia. The 45-day public comment period ended on July 12, 2010
and included three public meetings held in North Carolina from June 15 through 17, 2010; a meeting
held on June 22, 2010 in Beaufort, SC; and one in Ludowici, Georgia (GA) on June 24, 2010. Over 1,065
people attended these five meetings, at which 332 written comments were received and 48 oral
comments given to the on-site stenographers. In addition, 651 comments were submitted electronically

via the project website, and 236 comments were mailed through the U.S. Postal Service.

All comments are available on the project website, http://www.usmcjsfeast.com, are included on a CD

with each copy of the Final EIS, and form part of the project record. Comments received were reviewed
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and reflected, as appropriate, in this Final EIS, with responses to all substantial comments published in
Volume Il, Appendix | of this Final EIS. Where necessary, portions of the Final EIS have been updated
based on comments received during the public comment period, including factual corrections, additions
to existing information, and improvements or modifications to the analyses presented in the Draft EIS.
The majority of comments supported basing the F-35B at MCAS Beaufort and MCAS Cherry Point. There
were, however, recurrent comments regarding the preferred alternative, noise, construction/basing
timeline, requesting development of an Auxiliary Landing Field, environmental justice, PTC pilot
operations, socioeconomics, utilities and infrastructure, air emissions, community services, biological

resources, and safety.
1.3.4 Documents Incorporated by Reference

In accordance with CEQ regulations for implementing NEPA and with the intent of reducing the size of
this document, the following material relevant to the Proposed Action is being incorporated by
reference. If any of these actions have the potential to introduce cumulative impacts, they are

addressed in Chapter 7.

e EIS, West Coast Basing of the U.S. Marine Corps JSF F-35B. Draft published May 2010.
e EIS, Nationwide Homebasing of Navy F-35C Aircraft. On-going.

e EIS, U.S. Air Force, Air Combat Command (ACC), F-35A Operational Basing. On-going.

e EIS, U.S. Air Force, Air Education and Training Command, Beddown of Training F-35A Aircraft. On-
going.

e EIS, Marine Corps Grow the Force Initiative at Marine Corps Base (MCB) Camp Lejeune, MCAS New
River, and MCAS Cherry Point, NC. Marine Corps Installations East, MCB Camp Lejeune. ROD signed
January 22, 2010.

e EIS/Overseas EIS (OEIS), Navy Undersea Warfare Training Range. ROD signed July 31, 2009.
e EIS/OEIS, Navy Cherry Point Range Complex. ROD signed June 8, 2009.
e EIS/OEIS, Jacksonville Range Complex. ROD signed June 8, 2009.

e Environmental Assessment (EA), MCB Camp Lejeune/MCAS New River Range Operations, Onslow

and Jones Counties, NC. Finding of No Significant Impact (FONSI) signed February 13, 2009.

e EA, MCAS Cherry Point Range Operations, Craven, Carteret, and Pamlico Counties, NC. FONSI signed
February 11, 2009.

e EIS/OEIS, Atlantic Fleet Active Sonar Training. ROD signed January 23, 2009.

e EA, Temporary Basing of an Interim PTC for F-35B, MCAS Yuma, Arizona. FONSI signed September
10, 2009.
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EA, U.S. Marine Corps and U.S. Navy Operations at Townsend Bombing Range (TBR), GA. FONSI
signed October 3, 2008.

1.3.5 Other Relevant Environmental Documents

The following environmental documents are relevant to the basing of the F-35B, but are not directly

connected to the Proposed Action.

Supplemental EIS to the Final EIS for the Implementation of the Base Realignment and Closure
(BRAC) 2005 Decisions and Related Actions at Eglin Air Force Base (AFB), Florida (FL). On-going.

e EIS, F-35A Force Development Evaluation Program and a Weapons School at Nellis AFB, Nevada.
On-going.

e EIS, Proposed Implementation of the BRAC 2005 Decisions and Related Actions at Eglin AFB, FL. ROD
signed February 5, 2009.

e EA/Overseas EA (OEA), F-35 JSF Initial Operational Test and Evaluation at Edwards AFB, California.
FONSI signed October 1, 2009.

e EA, Proposed Military Operations Areas in Eastern North Carolina. MCAS Cherry Point, Havelock, NC.
June 2003. Written reevaluation prepared in 2007 with Federal Aviation Administration. FONSI
signed January 29, 2008.

e EA, Training Facility Improvements at Marine Corps Outlying Landing Field Atlantic. FONSI signed
June 27, 2007.

e EA, Combat Vehicle Operators Training Course, MCAS Cherry Point, NC. FONSI signed June 21, 2007.

e EA, Construction and Operation of Digital Airport Surveillance Radar in Eastern North Carolina. Joint
FONSI signed April 25, 2007 and May 3, 2007.

e EA, Bombing Target-11 Target Improvements. FONSI signed February 27, 2007.

e EA/OEA, ISF System Development and Demonstration Developmental Test Program. FONSI signed
January 2007.

e EA, BRAC A/OA-10 Beddown at Moody AFB, GA. ACC, Langley AFB, Virginia (VA). FONSI signed
September 12, 2006.

e EA, Modifications to Gamecock Alpha Military Operations, Pope AFB, NC. ACC, Langley AFB, VA.
FONSI signed June 19, 2006.

e Supplemental EA, Proposed Coastal Airspace Complex, Georgia Air National Guard (ANG). FONSI
signed December 20, 2005.

e EIS, Bogue Inlet Channel Erosion Response Project, Carteret and Onslow Counties, NC. ROD signed
September 15, 2004.
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e EIS, Introduction of F/A-18E/F (Super Hornet) Aircraft to the East Coast of the U.S. ROD signed
September 4, 2003.

e EIS, Introduction of the V-22 to the 2nd MAW in Eastern North Carolina. ROD signed December 22,
1999.

e EIS, Proposed Wing Conversion and Airspace Modification, Georgia ANG. Andrews AFB, Maryland.
ROD signed January 3, 1996.

1.4 Lead and Cooperating Agencies

The Marine Corps is the action proponent for the East Coast F-35B basing proposal and is the lead
agency for the preparation of this EIS. The Air Force is a cooperating agency; as defined in 40 CFR section
1508.5, a cooperating agency “means any Federal agency other than a lead agency which has
jurisdiction by law or special expertise with respect to any environmental impact involved in a proposal
(or a reasonable alternative) for legislation or other major Federal action significantly affecting the
quality of the human environment.” The Air Force was invited to cooperate because it has responsibility,
along with the ANG, for managing and scheduling a portion of training airspace and ranges (e.g., TBR,
GA) proposed for use in East Coast F-35B training. Appendix B presents the relevant correspondence

exchanged between the Marine Corps and Air Force.
1.5 Relevant Statutes, Executive Orders, and Permits

In accordance with CEQ NEPA regulations (40 CFR Parts 1500-1508), the Marine Corps has prepared this
EIS concurrently with environmental impact analyses and related surveys and studies required by the
Fish and Wildlife Coordination Act (16 U.S. Code [USC] 661 et seq.), the National Historic Preservation
Act (NHPA) of 1966 (16 USC 470 et seq.), the Endangered Species Act (ESA) of 1973 (16 USC 1531 et
seq.), and other environmental laws, regulations, and Executive Orders (EOs) outlined by environmental

resource in Table 1-1.
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Table 1-1 Major Federal Environmental Statutes, Regulations,
and Executive Orders Applicable to Federal Projects

Environmental

Statute, Regulation, or Executive Order

Resources
Clean Air Act of 1970 (Public Law [PL] 95-95), as amended in 1977 and 1990 (PL 91-604); USEPA, Subchapter C-
Air Quality Air Programs (40 CFR Parts 52-99); and 40 CFR Part 63, National Emissions Standards for Hazardous Air
Pollutants.
Noise Noise Control Act of 1972 (PL 92-574) and Amendments of 1978 (PL 95-609); and USEPA, Subchapter G, Noise

Abatement Programs (40 CFR Parts 201-211).

Geology and Soils

National Pollutant Discharge Elimination System (NPDES) Construction Activity General Permit
(40 CFR Parts 122-124).

Water Resources

Federal Water Pollution Control Act of 1972 (PL 92-500) and Amendments; Clean Water Act (CWA) of 1977 (PL
95-217); NPDES Construction Activity General Permit (40 CFR Parts 122-124); NPDES Industrial Permit and
NPDES Municipal Separate Storm Sewer System Permit; CWA 40 CFR 112 Spill Prevention Control and
Countermeasure; USEPA, Subchapter D-Water Programs (40 CFR Parts 100-145); Water Quality Act of 1987
(PL 100-4); USEPA, Subchapter N-Effluent Guidelines and Standards (40 CFR Parts 401-471); Safe Drinking
Water Act of 1972 (PL 95-923) and Amendments of 1986 (PL 99-339); and USEPA, National Drinking Water
Regulations and Underground Injection Control Program (40 CFR Parts 141-149).

Biological
Resources

Migratory Bird Treaty Act of 1918; Fish and Wildlife Coordination Act of 1958 (PL 85-654); Sikes Act of 1960 (PL
86-97) and Amendments of 1986 (PL 99-561) and 1997 (PL 105-85 Title XXIX); ESA of 1973 (PL 93-205) and
Amendments of 1988 (PL 100-478); Fish and Wildlife Conservation Act of 1980 (PL 96-366); Lacey Act
Amendments of 1981 (PL 97-79); and Responsibilities of Federal Agencies to Protect Migratory Birds

(EO 13186).

Wetlands and

Section 401 and 404 of the Federal Water Pollution Control Act of 1972 (PL 92-500); USEPA, Subchapter D,
Water Programs 40 CFR Parts 100-149 (105 ref); Floodplain Management-1977 (EO 11988); Protection of

Floodplains Wetlands-1977 (EO 11990); Emergency Wetlands Resources Act of 1986 (PL 99-645); and North American
Wetlands Conservation Act of 1989 (PL 101-233).
NHPA (16 USC 470 et seq.) (PL 89-865) as amended; Protection and Enhancement of the Cultural Environment-
1971 (EO 11593); Indian Sacred Sites-1966 (EO 13007); American Indian Religious Freedom Act of 1978
Cultural (PL 94-341); Antiquities Act of 1906; American Indian Religious Freedom Act of 1979 (PL 96-95); Native
Resources American Graves Protection and Repatriation Act of 1990 (PL 101-601); Protection of Historic Properties (36

CFR 800); Preserve America (EO 13287); and Archeological Resources Protection Act (PL 96-95;
16 USC 470).

Hazardous and
Toxic Substances
and Waste

Resource Conservation and Recovery Act of 1976 (PL 94-5800), as Amended by PL 100-582; USEPA, subchapter
I-Solid Wastes (40 CFR Parts 240-280); Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 (42 USC 9601) (PL 96-510); Toxic Substances Control Act (PL 94-496); USEPA, Subchapter R-Toxic
Substances Control Act (40 CFR Parts 702-799); Federal Insecticide, Fungicide, and Rodenticide Control Act (40
CFR Parts 162-180); Emergency Planning and Community Right-to-Know Act (40 CFR Parts 300-399); Federal
Compliance with Pollution Control Standards-1978 (EO 12088), Superfund Implementation (EO 12580);
Greening the Government Through Waste Prevention, Recycling, and Federal Acquisition (EO 13101);
Greening the Government Through Efficient Energy Management (EO 13123); and Greening the Government
Through Leadership in Environmental Management (EO 13148).

Socioeconomics

Federal Action to Address Environmental Justice in Minority Populations and Low-Income Populations (EO
12898); and Protection of Children from Environmental Health Risks and Safety Risks (EO 13045).
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1.6 Organization of this EIS

In Volume |, the Executive Summary provides a summary of the basing proposal and alternatives. It also
presents the potential environmental impacts related to each action alternative and the No Action
Alternative, and where applicable, includes proposed mitigation measures. Chapter 1 provides the
purpose of and need for the Proposed Action and discusses the public involvement and scoping process.
Chapter 2 describes the Proposed Action and alternatives, including a detailed discussion of the
alternatives development process. In Chapter 3, definitions of the resources being analyzed as part of
the EIS are presented. Environmental impacts of the alternatives are assessed for each Air Station in
Chapter 4 (MCAS Beaufort) and Chapter 5 (MCAS Cherry Point); potential impacts to ranges and
airspace, and Marine Corps Auxiliary Landing Field Bogue are presented in Chapter 6. Chapter 7 provides
an analysis of cumulative impacts; Chapter 8 covers other NEPA considerations; Chapter 9 lists the
preparers and contributors of this document; and Chapter 10 provides the references cited and personal

communications with subject matter experts.

The Appendices (Volume Il) provide supplemental information. Appendix A provides a copy of the
Notice of Intent, agency correspondence, and the mailing list. Appendix B provides cooperating agency
correspondence. Appendix C presents the analytical methodology for all resources. Appendix D includes
a background on noise, and the data used in modeling and the results. Appendix E presents air quality
modeling calculations and results. Appendix F outlines the socioeconomic modeling results. Appendix G
provides a copy of the Coastal Consistency Determinations for MCAS Beaufort and MCAS Cherry Point.

Acronyms, abbreviations, and a glossary of terms are found in Appendix H.

Appendix | contains copies of all the comments received during the official period (May 28 through July
12, 2010). These comments were numbered, relevant issues bracketed, and a matrix provided to record
Marine Corps responses to the relevant comments. Changes to this Final EIS were based on comments
received during the public comment period and include factual corrections, additions to existing
information, and improvements or modifications to the analyses presented in the Draft EIS. None of the
changes between the Draft EIS and Final EIS resulted in substantive changes to the Proposed Action,
alternatives, or the associated environmental consequences of the Proposed Action. More information

on how to find comments and how they were categorized is detailed in Appendix I.
1.7 Clarifications and Changes to the EIS

Public and agency comments on the Draft EIS revealed the need to clarify or enhance certain
information on a few topics in the Final EIS. These clarifications and enhancements merely improved the
accuracy and thoroughness of the analysis presented in the Draft EIS, but did not alter any conclusions
regarding the nature or magnitude of impacts on any resources. In addition, changes to Military

Construction projects, military personnel numbers, and relocation of the Amphibious Assault Ship
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(LHD/LHA) Training Facility at MCAS Beaufort have been made, as well as minor editorial and

typographical corrections. Changes and clarifications presented in the Final EIS include the following:

Information on public comment meetings and the public comment period has been added in
Section 1.3.3 and Appendix I.

Additional Military Construction projects were added to Sections 2.3.2.3 and 2.3.3.3.
Subsequent air quality modeling, socioeconomic analysis, and solid waste analysis were
completed. Please refer to Sections 4.4.2/5.4.2,4.8.2/5.8.2, and 4.11.2/5.11.2, respectively.
Additional military personnel were added to Sections 2.3.2.2, 2.3.2.3. Specifically, the EIS
reflects the addition of 78 pilots associated with the Pilot Training Center (PTC) per year, with 66
PTC pilots on the Air Station at any given time. Subsequent analysis was completed for
socioeconomics, community services, utilities and infrastructure, transportation and ground
traffic. Please refer to Sections 4.8.2/5.8.2, 4.10.2/5.10.2, 4.11.2/5.11.2, and 4.12.2/5.12.2,
respectively.

The LHD/LHA Training Facility was relocated at MCAS Beaufort. Subsequent analysis was
completed for noise, safety, land use, environmental justice/protection of children, water
resources, and coastal zone management. Please refer to Sections 4.3.2, 4.6.2, 4.7.2, 4.9.2,
4.15.2, and 4.17.2, respectively.

A Coastal Consistency Determination was sent to the South Carolina Department of Health and
Environmental Control, Office of Ocean and Coastal Resource Management for concurrence on
July 23, 2010. A Negative Determination was sent to the North Carolina Department of
Environment and Natural Resources on August 10, 2010. The results of these consultations are
included in Section 4.17.2, Section 5.17.2, and Appendix G.
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2.0 DESCRIPTION OF THE PROPOSED ACTION AND ALTERNATIVES

2.1 Proposed Action

The Marine Corps proposes to base and operate 13 squadrons of F-35B aircraft on the East Coast of the
United States (U.S.). The F-35B is a next generation, stealth, supersonic, multi-role fighter aircraft that
would replace legacy Marine Corps air fleets of F/A-18s and AV-8Bs. Specifically, the proposal would
base and operate up to 11 F-35B operational squadrons (which includes one Reserve squadron) with up
to 16 aircraft per squadron and a Pilot Training Center (PTC) (composed of two Fleet Replacement

Squadrons [FRSs]) with up to 20 aircraft per squadron. The Proposed Action involves the following:

e Replacing seven operational F/A-18 squadrons and four AV-8B legacy aircraft squadrons (three

operational squadrons and one FRS) with the F-35B;
e Establishing a PTC with two F-35B FRSs;
e Conducting training to meet the requirements in the F-35B operational and PTC manuals;
e Transitioning associated military personnel; and

e Constructing and demolishing facilities and infrastructure needed to base and operate both the

operational F-35B squadrons and PTC.
2.2 Alternatives ldentification Process

This section describes the process used to develop alternatives to achieve the purpose and need for
replacing legacy F/A-18 and AV-8B aircraft on the East Coast with the F-35B. A primary consideration of
this process is to ensure the transition to the F-35B proceeds in a manner that effectively maintains the
existing combat capability and mission readiness of Marine Corps aviation. With a goal of identifying
feasible alternative basing locations to fulfill the purpose and need for the Proposed Action, the Marine
Corps first examined all the requirements for basing the F-35B. Using requirements such as training,
infrastructure, and airspace needs, the Marine Corps evaluated candidate basing alternatives relative to

the following considerations:

e proximity and access to operational training ranges and airspace (consistent with the Radius
Study) to permit F-35B aircraft to complete combat and training missions without refueling
(USMC 2008b); and

e mission compatibility to support the Marine Corps command and control organizational
structure, as well as sufficient capacity in the airfield environment (i.e., infrastructure such as

airfields, associated airspace, and/or land) to support the F-35B basing.
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2.2.1 Considerations and Evaluation Process

Using the considerations and evaluation process, the Marine Corps initially identified and assessed
candidate basing alternatives. Then, employing a narrowing approach, the process arrived at reasonable
alternatives for basing the F-35B. As described below, each of the considerations addresses different

elements of the purpose and need.
2.2.1.1 Proximity and Access to Airspace and Training Ranges

To ensure mission readiness, the Marine Corps needs its aviation units to conduct required training at
appropriate ranges and airspace. Both the proximity of and the access to the ranges and airspace are
important factors in identifying basing locations for the F-35B (per the Radius Study, USMC 2008b). Of
equal importance, the ranges and airspace must provide the capacity for the F-35B to conduct all

required functions and missions assigned to Marine Corps aviation, including:

e Offensive Air Support: air operations that deliver firepower against enemy ground forces for the

destruction or neutralization of installations, equipment, and personnel.

e Anti-Air Warfare: air operations required to destroy, or reduce to an acceptable level, the

enemy air and missile threat.

e Electronic Warfare: military actions involving the use of electromagnetic energy to determine,
exploit, reduce, or prevent hostile use of the electromagnetic spectrum and actions which retain

friendly use of the electromagnetic spectrum.

e Aerial Reconnaissance: the acquisition of intelligence information employing visual observation

and/or sensors in air vehicles.

e Control of Aircraft and Missiles: the synthesis of a multitude of tasks that integrates the other
functions of Marine Corps aviation, allows them to be conducted simultaneously, and provides

the command-and-control interface with the other elements of Marine Corps forces.

Currently, legacy F/A-18 and AV-8B aircraft perform these same five functions and operate out of East
Coast bases that provide access to air-to-air, air-to-ground, and close-air-support (CAS) ranges and
airspace. The proximity of these bases to training areas permits the aviators to train efficiently and
effectively maximizing time in transit. The East Coast F-35B squadrons would need the same type of
access to specific training areas, airspace, and ranges located in proximity to the basing location or
locations. Although not yet fully developed, the preliminary training and readiness program for the
F-35B will include a variety of training activities and specific events designed to hone the aviator’s skills
in every aspect of these missions. Certain types of training require a higher frequency of operations than

others, and some ranges and/or airspace can be utilized to meet multiple training mission requirements.
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Thus, the basing of F-35B operational squadrons must ensure proximity and access to ranges and

airspace that enable high utilization in fulfilling multiple required training events.

Accessible airspace designed and prioritized to support other missions, Department of Defense (DoD) or
otherwise, cannot ensure that F-35B units within range will be able to meet their training and readiness
requirements. In identifying these ranges and airspace units, the process needed to simultaneously
consider the maximum distance from a base to ranges and the ability of those ranges to support
multiple types of training. To determine the maximum distance that a basing alternative should be
located from the major training areas that would be used by the East Coast F-35B squadrons, the Marine

Corps conducted a Training Range to Homebase Radius Study (hereinafter Radius Study) (USMC 2008b).

In the Radius Study, the maximum distance from a base to the major training areas was determined to
be the distance the F-35B aircraft could travel to a training range, complete an approximate 40-minute
training mission, and return to the base without refueling. A 40-minute training mission would provide
pilots with sufficient time to perform one or more training requirements from the Training and
Readiness Manual at a range or in the airspace. The Marine Corps created representative mission
profiles, which described the aircraft configuration (e.g., external ordnance or no external ordnance),
airspeed, altitude, and the flight activities (e.g., start/taxi/takeoff, climb to altitude, activity on the
training range, and landing) and associated fuel usage for each mission. These missions fall into three
major categories: air-to-air, air-to-ground, and CAS. The fuel remaining in the aircraft after accounting
for the activities to perform the mission equated to the fuel available for transit between the range and
base plus a requisite emergency reserve. Assuming use of approved flight routes and procedures, and
transit under no-wind conditions, the Marine Corps calculated the maximum distance an air station
could be from the training areas to support each type of mission (Table 2-1). This calculation accounted
for differences in flight routes among mission types, effects of weapons and fuel loads, and variation in

arrival and departure procedures.
The Radius Study yielded the following conclusions:

e The maximum distances to CAS and air-to-air training areas are the limiting factor in defining the
search region for basing alternatives. The CAS mission type requires the greatest fuel

consumption rate and allows for the shortest round trip transit.

e Air-to-ground training cannot discriminate a basing location since air-to-ground training requires
expenditure of the least amount of fuel. In addition, most complexes supporting air-to-ground

training also offer CAS training, which has the highest fuel expenditure.

e For scheduling flexibility and training range availability, access to more than one training range

per mission type offers added operational benefits.
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Table 2-1 F-35B Fuel Usage and Maximum Transit Distance

Flight Activity

Fuel Usage (pounds [lbs])

SUMMARY ANALYSI

Air-to-Air \Air-to-Ground CAS
Start/taxi/takeoff 1,116 1,116 1,116
Climb to altitude 961 1,019 936
Activity on range 5,614 4,384 4,734
Approach/landing 980 982 1,024
Emergency reserve 2,000 2,000 2,000
Total Fuel Usage for Mission Profile| 10,671 9,501 9,810

Total Fuel in Aircraft (Ibs)] 14,031 14,031 14,031
Total Fuel Remaining for Transit (lbs) 3,360 4,530 4,221
Fuel Consumption Rate (lbs per nautical mile [nm]) 11.31 11.42 14.83
Fuel Available for Round-Trip Transit (nm) 297 396 284
Maximum Distance from Air Station to Training Area (nm) 149 198 142

Sources: USMC 2008b, 2008c.

Based on the need to train for the CAS mission, the Marine Corps defined the maximum allowable one-
way unrefueled distance to ranges as 142 nm. This distance was increased to 150 nm to allow for

variations in departure and arrival procedures from a base (USMC 2008b).

In the next step of the Radius Study, the Marine Corps considered five major training complexes, as
identified by the 2d Marine Aircraft Wing (MAW), in the region and their attributes. Evaluation of
attributes focused on the ability of the ranges to provide training in all three categories. Table 2-2

summarizes the results of this evaluation and identifies five range complexes.

Table 2-2 Major Training Ranges and Capabilities

Air- Air-to-
Range to-Air | Ground CAS
Bombing Target 9 (BT-9), BT-11, and associated Restricted Area (R-) 5306A No Yes Yes
Navy Dare County Range and R-5314 No Yes Yes
Marine Corps Base (MCB) Camp Lejeune Target Area and R-5306D No Yes Yes
Townsend Bombing Range (TBR) and R-3007 No Yes Yes
Warning Areas (W-) 72, 122, 134, 157, 158, 159, 161, 177 Yes No No

Source: USMC 2008b.

After this range identification exercise, the Radius Study identified the 150-nm radii around the three
different types of ranges. Air-to-air ranges had 150-nm blue circles drawn around them while air-to-
ground and CAS ranges had 150-nm red circles drawn around them (Figure 2-1) (USMC 2008b). To be
considered a candidate base, each potential candidate basing location must lie within at least one red

and one blue radius circle. As the results demonstrate (Table 2-3), 13 candidate sites were identified.
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Figure 2-1 East Coast Candidate Bases for F-35B Based on Radius Study
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Table 2-3 Candidate Sites for Basing the Marine Corps F-35B

Within 150 nm of
Candidate Locations e S AR e
with CAS and Air-to-Air
Capabilities
Marine Corps Air Station (MCAS) Cherry Point, Havelock, North Carolina (NC) Yes
MCAS Beaufort, Beaufort, South Carolina (SC) Yes
Seymour Johnson Air Force Base (AFB), NC Yes
Naval Air Station (NAS) Oceana, Virginia Beach, Virginia (VA) Yes
Naval Station (NS) Norfolk, Norfolk, VA Yes
Langley AFB, Hampton, VA Yes
Virginia Air National Guard (ANG) at Richmond International Airport, VA Yes
NAS Jacksonville, Florida (FL) Yes
McEntire Joint National Guard Base (JNGB), Eastover, SC Yes
Charleston AFB at Charleston International Airport, Charleston, SC Yes
Georgia ANG Base at Savannah/Hilton Head International Airport, Georgia (GA) Yes
Moody AFB, Valdosta, GA Yes
Florida ANG at Jacksonville International Airport, FL* Yes

Source: USMC 2008b.
Note: *Added following completion of the Radius Study.

2.2.1.2 Mission Compatibility and Sufficient Capacity
Mission Compatibility

The Marine Corps is assigned the unique defense mission of being able to field, on short notice, a self-
sufficient air and ground combat force trained to fight as an integrated team, under a single command
of the Marine Air Ground Task Force (MAGTF). The MAGTF is the fundamental organizational structure
upon which the operational effectiveness of the Marine Corps is founded and consists of four elements:
1) a Command Element, 2) an Aviation Combat Element, 3) a Ground Combat Element, and 4) a Logistics
Combat Element. As stated in Installations 2020, Marine Corps installations are located to support the
maximum integration of the MAGTF elements, grouped around the Marine Expeditionary Force, and
centered on the major ground bases, training ranges, and maneuver areas (USMC 2001). The ability to
train as a MAGTF represents a fundamental requirement of Marine Corps readiness, providing the
operational and tactical synergy to produce a flexible, effective, and feared force on the battlefield
(USMC 2008b).

Proximity to other MAGTF elements enhances F-35B integration for ongoing mission assignments and
deployments. Integration with other components of the existing command and organizational structure
ensures mission capable status during the transition. The MAGTF must be ready to deploy during the

F-35B transition period and seamlessly integrate these new aircraft into the deployment rotation cycle.
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Since the Marine Corps would need to maintain a mix of F/A-18, AV-8B, and F-35B squadrons on the
East Coast during this transition period, utilizing existing command and organizational structure
enhances efficiencies by providing continuity in personnel, management, logistics, and institutional
knowledge. The Marine Air Group (MAG) Headquarters, Marine Aviation Logistics Squadrons (MALS),
Marine Wing Support Squadrons (MWSS), and Headquarters and Headquarters Service Squadrons are

the backbone to supporting flight operations at the air station level.

Without these organic supporting strengths, the squadron is a singular unit that is very reliant on
external support or augmentation from the parent MAG to maintain its readiness. For example,
whenever a MAG is deployed the MALS goes with it as an integrated warfighting unit. If an aircraft
squadron is based where there is no associated MAG and MALS support, there would be the need to set
up new maintenance and supply support that an existing MALS provides. Locating an aircraft squadron
at a location without MAG support would not meet the need of effectively integrating within the

existing command and control structure.

The other, smaller (in size), but no less critical element is the Marine Air Command and Control
detachments that are co-located with each MAG Headquarters. These detachments are the link into the
MAGTF command and control structure that enable the MAGTF commander to control his units and

serve as the link between the Air and Ground fight.

Sufficient Capacity

Infrastructure Capacity. Note worthy basing sites would have existing infrastructure compatible with the
proposed F-35B mission and operations. Prior rounds of Base Realignment and Closure (BRAC) decisions
consolidated units to maintain groupings of “like-aircraft” (as is the case at Joint Base Charleston) in
order to foster synergistic readiness support. Aircraft with similar missions or support requirements
were realigned at single sites to increase maintenance efficiencies and improve overall military value. As
a result of these prior BRAC decisions, today, air stations supporting non-conventional fighter jet basing
and training offer many of the facilities that can be reutilized to support the F-35B. Utilizing existing
infrastructure to the extent feasible provides for a more efficient and effective transition of the F/A-18
and AV-8B squadrons to the F-35B. Use of such existing facilities also is consistent with the overall policy
of the DoD and the Marine Corps regarding installation management and support, as outlined in
documents such as the Defense Installations Strategic Plan (DoD 2007) and the Marine Corps
Installations 2020 (USMC 2001).

In meeting the needs of the Proposed Action, basing should also improve supportability by consolidating
logistics activities at fewer locations, thereby reducing costs and time for maintenance and the new
F-35B security requirements. Although new construction would be required to support the F-35B at any
proposed location, installations offering many existing facilities, such as fueling areas, runways, and

parking aprons already provide a distinct advantage for basing. In particular, installations already
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supporting non-conventional fighter jets with their operations and support facilities, aligned to
efficiently support fighter jet requirements, would need less development and construction than other
air stations supporting other missions. Therefore, this evaluation considered each installation in relation
to its ability to meet operational capabilities, current aircraft inventory and mission, the effect of the
mission on infrastructure, and the potential operational disruption resulting from the degree of

necessary infrastructure changes to support the Marine Corps non-conventional fighter jet mission.

Nominal Airfield and Airspace Constraints. A facility should have minimal airfield and airspace
constraints in order to ensure the F-35B operational squadrons and the PTC can meet the requirements
of their training and readiness manuals without negatively impacting their combat readiness or quality
of life. The ultimate goal of Marine Aviation is to attain the highest possible combat readiness to support
the MAGTF, while at the same time preserving and conserving our Marines and equipment. Training and
readiness manuals represent the collaborative effort of subject matter experts. They design training
standards to maximize the full combat capabilities of the aircraft and its crew in order so that they are
ready, relevant, and fully capable of supporting the MAGTF commander. Airfield and overlying airspace
constraints, such as airfield delay and congestion, pattern demand, and airspace delay and congestion,
hinder a crews’ ability to meet the training requirements set forth in their training and readiness
manuals and negatively impact their combat readiness. Airfield and overlying airspace constraints also
result in an impact to an individual Marine’s quality of life by increasing the amount of time, beyond the

nominal, to complete the requirements in the training and readiness manuals.

Airfield Compatibility. The Marine Corps could not maintain expected mission readiness if required to
continuously alter normal flight requirements to accommodate compatibility concerns. Concentrated
conventional fighter jet operations are largely incompatible with F-35B short takeoff and vertical landing
(STOVL) non-conventional fighter jet operations. Conventional fighter jets (such as the F-15, F-16, and F-
22) operate throughout the tower and radar patterns at speeds exceeding STOVL fighter jets (such as
the AV-8B and F-35B) speeds by 50 to 60 knots. Faster aircraft also require increased turning radii. While
this disparity can be overcome in small numbers, locating the proposed number of F-35B aircraft with
squadrons of F-15, F-16, and/or F-22 aircraft would unacceptably constrain all air operations. When a
faster aircraft is following a slower aircraft, every pattern spacing decision must be increased to ensure
appropriate runway spacing at the time the second aircraft reaches the runway. This gives the slower
aircraft time to fly the full pattern, use the runway, and exit or fly upwind and turn out of the way. The
sizes of tower and radar patterns would increase their normal size and reduce the number of aircraft the
Control Tower and/or Radar Controller may permit to enter at any given time. Controlling a pattern full
of faster and slower aircraft would lead to confusion and operational hazards. To compensate,
departure delays would be increased and touch and go operations would be limited (tower and radar).

Combining conventional fighter jet operations with STOVL operations would increase sequencing
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complexity, create higher probability of wave offs and delays, extend tower and radar pattern lengths,

and decrease the expectation for all aircraft to successfully complete a given training day.

2.2.2 Alternatives Not Carried Forward for Further Detailed Analysis

As a result of the evaluations, 11 candidate bases did not meet all considerations to be carried forward

for further analysis (Table 2-4).

Table 2-4 Comparison of F-35B Basing Requirements to Candidate Base for the F-35B

Mission Compatibility/Sufficient Capacity

Proximity and
Access to Nominal

Candidate Basing Locations . Potential vy vy
Airspace and Infrastructure Auj.’leld and Alrf'etk{ .
Training Ranges Capacity All'space Compatlblllty
Constraints

Seymour Johnson AFB, NC Yes Yes No No
NAS Oceana, Virginia Beach, VA Yes No No Yes

NS Norfolk, Norfolk, VA Yes No No No
Langley AFB, Hampton, VA Yes No No No
Virginia ANG at Richmond

International Airport, VA Yes Yes No No
McEntire INGB, Eastover, SC Yes Yes No No
Charleston AFB at Charleston

International Airport, SC ves No No No
Moody AFB, Valdosta, GA Yes No No No

Georgia ANG Base at
Savannah/Hilton Head Yes No No No
International Airport, GA

NAS Jacksonville, FL Yes No No No

Florida ANG at Jacksonville

International Airport, FL* es es o o

Source: USMC 2008b.
Note: *Added following completion of the Radius Study.

Seymour Johnson AFB, NC

Seymour Johnson AFB comprises 3,200 acres in Goldsboro, NC. It is home to the 4th Fighter Wing under
command and control of the U.S. Air Force’s Air Combat Command (ACC). The 4th Fighter Wing flies the
multi-role, all-weather F-15E at the single runway. The Air Force Reserve’s 916th Air Refueling Wing

(flying KC-135Rs) is also a tenant at the base (Air Force 2010). Seymour Johnson AFB has insufficient
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capacity due to the airfield incompatibility caused by the current conventional aircraft based at this

location.
NAS Oceana, VA

NAS Oceana occupies 5,783 acres within the limits of Virginia Beach, VA. Approximately, 10,000 military
and civilian personnel are stationed at or employed by the Air Station. NAS Oceana is home to nine Navy
F/A-18C/D fleet squadrons (139 aircraft) and nine Navy F/A-18E/F Super Hornet squadrons (160
aircraft), including an FRS. Additionally, one F/A-18 adversary squadron, four C-9 Skytrain aircraft, and
six T-34 trainer aircraft are based at NAS Oceana. Overall, NAS Oceana would not be capable of
supporting both the existing Navy mission and the addition of a new F-35B Marine Corps mission. First,
no developable land is available for new hangars that would not interfere with line-of-sight from Air
Traffic Control Tower (ATCT) to runway. Second, requirements for an amphibious assault ship (LHD/LHA)
landing strip and three vertical landing (VL) pads could not be met at NAS Oceana. Specifically, NAS
Oceana does not have the capacity to support substantial increases in Field Carrier Landing Practice
(FCLP) operations and the runway markings required for FCLP operations would be incompatible with
runway markings required for the Navy’s aircraft carrier (CVN) operations. While it is possible to move
the FCLP markings further down the runway, it would interfere with runway arresting gear and would
accelerate the deterioration of the asphalt portion of the runway. Third, and finally, while NAS Oceana
could accommodate construction of the required three VL pads, it does not have sufficient overlying
airfield airspace to preclude scheduling conflicts with existing operations (personal communication, Keys
2010a).

NS Norfolk, VA

NS Norfolk occupies approximately 3,400 acres of land in the city of Norfolk, VA. There are 54,000
military personnel assigned ashore and on ships at NS Norfolk. In addition, there are 11,000 civilians
employed at the Air Station. NS Norfolk does not support non-conventional jet fighter aircraft but rather
is home to the Navy’s E-2C/D Hawkeye and Advanced Hawkeye squadrons, C-2 reserve squadrons, C-9s
and C-12s, as well as various helicopter squadrons, including MH-60S Knighthawks and SH-60F/HH-60H

Seahawks, and hosts other transient military aircraft.

According to the Naval Aviation Enterprise Global Shore Infrastructure Plan (September 2008): large
concentrations of fixed-wing squadrons should not be based with large concentrations of rotary-wing
squadrons, unless the airspace can be divided so as to segregate the respective operations. NS Norfolk
does not currently have a large concentration of fixed-wing aircraft and therefore does not need to
separate the overlying airspace. If the F-35B were based there, NS Norfolk would need to separate the
airspace. Separation of airspace, however, could not be effectively divided due to the proximity of the
heliport to the single runway as well as proximity to Norfolk International Airport's approach and

departure flight tracks (personal communication, Keys 2010b).
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Langley AFB, Hampton, VA

Langley AFB covers approximately 2,900 acres in the city of Hampton, VA. The base employs over 12,000
military and civilian personnel, is home to the 1st Fighter Wing, and is the headquarters for the U.S. Air
Force ACC (Air Force 2009a). The 1st Fighter Wing supports 40 F-22As and 18 F-15Cs. In 2007, the 192nd
Fighter Wing of the Virginia ANG, formerly stationed at Richmond International Airport, moved to
Langley AFB to train with the 1st Fighter Wing (Air Force 2006a, 2006b, 2010). Due to airfield
incompatibility resulting from current conventional aircraft, Langley AFB could not accommodate the

basing of Marine Corps F-35B squadrons.
Virginia ANG at Richmond International Airport, VA

This publicly-owned and managed airport is located about 7 miles (mi) southeast of Richmond, VA. The
airport covers about 1,600 acres, is the busiest in central Virginia, and supports nine commercial airlines.
Originally, it was home to the 165th Fighter Wing of the Virginia ANG who flew F-15Es
(Richmond International Airport 2009). Since 2007, however, the Wing has moved to Langley AFB and
started flying the F-22As. Currently, the airport does not support a jet fighter mission and as a publicly-
owned airport devoted to commercial traffic, there would be facility and airfield constraints that would
reduce the capability of this airfield to host the F-35B. Typically, an ANG unit uses a public airport on an
infrequent basis and allows for compatible use between military and commercial aircraft organizations.
F-35B active-duty units would utilize the airfield on a daily basis and, therefore, be incompatible with its

current high-operational commercial use (Richmond International Airport 2009).
McEntire JNGB, Eastover, SC

McEntire JNGB lies about 12 mi east of Columbia, SC, is approximately 2,400 acres in size, and supports
550 full-time personnel. The personnel complement increases to 1,300 one weekend per month as
National Guard units mobilize for training. The JNGB is home to the South Carolina ANG and the 169th
Fighter Wing (F-16s); the primary resident unit on the base. An Army National Guard aviation unit is also
based there with its associated helicopter aircraft and 400 part-time personnel, who train every other
weekend (McEntire JNGB 2009). Although there is space available for infrastructure expansion, in order
to accommodate the F-35Bs substantial build out would be required along the flightline and related
support facilities (equivalent to constructing an entire new air station) to relocate and consolidate
similar functions. Additionally, there are potential mission incompatibilities between the F-35B and

existing based aircraft that could result in disruption of F-35B training activities.
Charleston AFB (Joint Base Charleston) at Charleston International Airport, SC

Charleston AFB covers approximately 3,700 acres in North Charleston, SC. The Base supports about
7,000 active duty and Air Reserve Component military and civilian personnel. The Air Force Mobility

Command’s 437th Airlift Wing is based there and has four operational groups consisting of 21 squadrons
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and one wing staff directorate in support of C-17 aircraft. The Base also is home to the 315th Airlift Wing
of the Air Force Reserve Command. The mission of both active-duty and reserve wings is to provide
airlift of troops and passengers, military equipment/supplies, cargo, and medical evacuation services
either by air drop or by airfield landings. The Base shares runways with the Charleston International
Airport for commercial airline operations on the south side of the airfield and general aviation aircraft
operations on the east side (Charleston AFB 2009). As a result of the 2005 BRAC decision, Charleston
AFB stood up the 628th Air Base Wing in January 2010 and became Joint Base Charleston, supporting
the integrated operations of the Air Mobility Command and Air Force Reserve Command (Air Force
2010). Because of the total number of military and commercial operations, there are mission

incompatibilities that would make basing the F-35B infeasible.
Moody AFB, Valdosta, GA

Moody AFB covers over 5,000 acres (main base) in Valdosta, GA. Approximately 4,000 active-duty
military and civilian personnel are stationed at or employed by the Base. Moody AFB is home to the 23rd
Wing and is under the command and control of ACC. Aircraft based at Moody AFB includes the fixed-
winged A-10Cs and HC-130P/N Combat Kings and rotary-wing HH-60 Pave Hawks (Air Force 2006b,
2010). Because there are no existing Marine Corps facilities and infrastructure from which to expand
from as well as there being mission incompatibilities between basing squadrons with a Marine Corps
mission versus an air combat command mission, basing Marine Corps F-35Bs would be infeasible at this

time.
Georgia ANG at Savannah/Hilton Head International Airport, Garden City, GA

Savannah/Hilton Head International Airport is about 3,600 acres in size and lies 7 mi northwest of the
City of Savannah, GA. The airport operates commercial and civilian aircraft and is also home to the
Georgia ANG, 165th Airlift Wing flying C-130H aircraft that are maintained and operated by more than
1,000 military and civilian personnel. The Wing’s mission includes airlift, airdrop, and aeromedical
evacuation (Savannah IAP 2009). There are no jet fighters based at this site. The Combat Readiness
Training Center is also located at the airport and is one of four such training facilities in the nation. The
mission of the Combat Readiness Training Center is to provide combat aircrew training for Air Combat
Maneuvering Instrumentation (Air Force 2010). The existing aircraft and type of operations pose

incompatibilities with the F-35B mission at this joint use airport.
NAS Jacksonville, Jacksonville, FL

NAS Jacksonville encompasses nearly 4,000 acres along the St. John’s River and employs 23,000 active-
duty and civilian personnel. NAS Jacksonville is currently home to both fixed-wing and rotary-wing
aircraft, hosting several aircraft wings and tenants, including Patrol and Reconnaissance Wing Eleven, a
Helicopter Maritime Strike Wing Atlantic Detachment, Patrol Squadron (VP)-30, and the U.S. Customs
Service. The aircraft primarily flown by these units include P-3Cs, SH-60s, MH-60s, and C-130s.
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The Navy is replacing the P-3Cs with the new P-8A Multi-Mission Maritime Aircraft (MMA) and NAS
Jacksonville will be the base for the East Coast contingent of MMA based on a Record of Decision (ROD)
published in the Federal Register on January 2, 2009 (DoN 2009a). NAS Jacksonville is to receive five
Fleet squadrons and the FRS for the P-8A MMA, totaling 42 aircraft.

Because of both facility and airspace scheduling constraints resulting from the basing of P-8A MMA, as
well as continuing to support continuing missions, NAS Jacksonville would not have the capacity to
accommodate the basing of the Marine Corps F-35B squadrons. Specifically, its single useable runway
would limit the maximum number of operations the field could support, as well as the flexibility when
dealing with different aircraft types and flight characteristics. In order to support increased operations,
construction of a parallel runway would likely be necessary and require extensive demolition and
relocation of current infrastructure. In addition, there is no land available for the construction of new
hangars that would not interfere with line-of-sight from air traffic control tower to the runway.
Moreover, there is insufficient ramp area to support F-35B while accommodating existing and additional

fixed-wing and rotary-wing aircraft (personal communication, Keys 2010c).
Florida ANG at Jacksonville International Airport, FL

This publicly-owned and managed airport is located about 11 mi north of downtown Jacksonville. The
airport covers about 8,480 acres and supports eight commercial airlines. As at Richmond International
Airport, the primary use of the airport is to support commercial flights, with the secondary use being
support for the Florida ANG F-15E mission. As an airport devoted to commercial and ANG traffic, there
would be mission incompatibilities to host the type (non-conventional aircraft) and number of F-35B
aircraft being proposed for basing (Jacksonville International Airport 2002). Additionally, in order to
accommodate the F-35Bs substantial build out would be required along the flightline for all operational
and related support facilities as well as for community support facilities (equivalent to constructing an

entire new air station).
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2.3 Action Alternatives Carried Forward for Detailed Analysis

With these criteria in mind—proximity and access to training airspace and ranges, mission
compatibilities, integration into existing command and control structures, and sufficient infrastructure—
MCAS Beaufort and MCAS Cherry Point stand out as basing locations that best support the purpose and

need of the Proposed Action.

MCAS Beaufort is located in Beaufort, SC and encompasses approximately 6,900 acres. The Air Station
meets the distance criteria for ranges with CAS, air-to-ground, and air-to-air capabilities. Because legacy
aircraft will be taken out of the Marine Corps inventory, this Air Station will have the existing
infrastructure and capacity to accommodate the F-35B. The Air Station is also home to MAG-31 and
associated support commands. This MAG is reinforced by the MWSS, Headquarters, and Headquarters
Services Squadron is composed of a total of 1,061, all of whom provide considerable augmentation to
the Air Station and allow MAG-31 and its squadrons to execute expeditionary operations in support of

operational deployments.

MCAS Cherry Point is located in Havelock, NC and comprises 11,567 acres. The Air Station is home to the
2d MAW, including MAG-14, Marine Air Control Group 28, Marine Wing Support Group 27, and the
support commands. Approximately 15,600 personnel are stationed or employed at the Air Station,
operating primarily AV-8B, EA-6B, and KC-130 aircraft. MCAS Cherry Point meets the distance criteria for
ranges with CAS, air-to-ground, and air-to-air capabilities. Because legacy aircraft will be taken out of the
Marine Corps inventory, this Air Station will have most of the existing airfield infrastructure and capacity

to accommodate the F-35B.

Both Air Stations are in vicinity to ranges with CAS, air-to-ground, and air-to-air capabilities. They are
also part of the existing MAGTF command and control structure and can take advantage of existing
airfield, airspace, and infrastructure capacity as well as future capacity. Most importantly, the Air
Stations are currently aligned to support non-conventional fighter jet missions (MCAS Beaufort supports
legacy F/A-18s and MCAS Cherry Point supports legacy AV-8Bs) and can seamlessly integrate the F-35Bs
into their operational and training missions. Therefore, the Marine Corps determined to carry these

basing locations forward for further analysis in this Environmental Impact Statement (EIS) (Figure 2-2).

The Marine Corps developed four split-siting alternatives for basing the operational and PTC squadrons
at these two Air Stations. The split-siting alternatives allow for utilization of capacity that will be created
with the replacement of the F/A-18 squadrons at MCAS Beaufort and the replacement of the AV-8B
squadrons at MCAS Cherry Point. In addition, this EIS analyzes the No Action Alternative. Depending on
the Air Station, basing alternatives range from a minimum of 40 aircraft in a PTC (two FRSs) to a

maximum of 176 aircraft in 11 operational squadrons (Table 2-5). Regardless of the alternative chosen,
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the existing squadrons of F/A-18s at MCAS Beaufort and the AV-8B squadrons at MCAS Cherry Point
would be phased out. Therefore, the Proposed Action could result in a net decrease of aircraft at a given

Air Station, depending on the alternative selected.

Table 2-5 Squadron Numbers by Air Station and Alternatives

Alternative MCAS Beaufort MCAS Cherry Point
1 3 Operational and PTC (2 FRSs) 8 Operational Squadrons
2 PTC (2 FRSs) 11 Operational Squadrons
3 8 Operational Squadrons 3 Operational and PTC (2 FRSs)
4 11 Operational Squadrons PTC (2 FRSs)

The No Action Alternative, also defined as the baseline, reflects conditions at the time prior to
implementing F-35B basing on the East Coast. This approach accounts for already authorized or
reasonably expected sets of conditions, particularly in relation to aircraft basing and operations such as
the F/A-18E/F Navy squadrons and the drawdown of EA-6Bs at MCAS Cherry Point.

The following sections present an overview of the Proposed Action that describes the commonalities of
all action alternatives in relation to aircraft replacement and transition, facility and infrastructure
requirements, personnel changes, and aircraft operations. Subsequent sections detail each of the split-
siting alternatives at MCAS Beaufort (Section 2.3.2) and MCAS Cherry Point (Section 2.3.3), including all

components of the Proposed Action.
2.3.1 Common Elements of the Proposed Action

This section describes the components of the Proposed Action that would occur under all alternatives
without regards to location. Elements of the Proposed Action specific to MCAS Beaufort and MCAS

Cherry Point are discussed in Sections 2.3.2 and 2.3.3, respectively.
2.3.1.1 Aircraft Replacement/Transition

Under the Proposed Action, seven F/A-18 operational squadrons (one of which is in cadre status), three
AV-8B operational squadrons, and one AV-8B training squadron would be replaced by the F-35B. The
seven operational F/A-18 squadrons are authorized 12 aircraft each for a total of 84 aircraft. Authorized
aircraft refers to the number of aircraft assigned to a particular unit. The actual number of aircraft may
vary over the years due to offsite maintenance requirements, deployments, or when a squadron is put
into cadre status. Cadre status means that the unit still exists in Marine Corps organizational structure
but the aircraft and personnel may be assigned to different units other than the one at the home air
station. Squadrons in cadre status, however, can be filled with personnel and aircraft at any time and,
therefore, are accounted for in the authorization for the home air station on a continual basis. The three

operational AV-8B squadrons are authorized 14 aircraft each, and the AV-8B FRS is authorized 26 aircraft
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for a total of 68 aircraft. Table 2-6 lists the Marine Corps authorized East Coast F/A-18 and AV-8B

aircraft.

Table 2-6 Authorized East Coast Marine Corps Legacy Aircraft

Number of Aircraft per Number of Aircraft

TOTAL LEGACY AIRCRAFT
Squadron Squadrons

Type of Squadron

MCAS Beaufort Marine Corps Legacy Aircraft

MCAS Cherry Point Marine Corps Legacy Aircraft

AV-8B Operational 14 3 42
AV-8B FRS 26 1 26
TOTAL LEGACY AIRCRAFT 152

The East Coast F-35B aircraft transition would occur between 2014 and 2023 (Figure 2-3). A total of 216
F-35B aircraft are proposed to replace the 152 authorized Marine Corps F/A-18s and AV-8Bs (Table 2-7).
During this same period, existing Marine Corps East Coast F/A-18 and AV-8B operational squadrons
would be deactivated (HQMC 2010). A portion of Marine Corps F-35B pilot training would continue to be
trained at the Joint Integrated Training Center at Eglin AFB (Air Force 2009b).

Table 2-7 Proposed F-35B Squadrons and Aircraft

Type of Squadron Number of F-35B Aircraft Numb'er of Proposed F-35B Number of .Proposed
per Squadron Aircraft Squadrons F-35B Aircraft
Operational 16 11 176
Fleet Replacement 20 2 40
TOTAL F-35B AIRCRAFT 216

However, to meet the remaining training requirements for increased numbers of pilots for all F-35B
squadrons, an additional F-35B PTC (with two FRS squadrons) would be established on the East Coast.
The AV-8B training squadron, currently based at MCAS Cherry Point, would be deactivated
approximately 3 years prior to the deactivation of the AV-8B squadrons (USMC 2009b). Construction and
demolition would need to begin in 2011 to ensure that the facilities and infrastructure (i.e., hangars,
maintenance areas, and training facilities) are completed in time to support the training requirements
starting in 2014.
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2.3.1.2 Personnel Changes

Under baseline conditions, the six operational and one cadre status F/A-18 squadrons at MCAS Beaufort
have an authorized strength of 1,821 military personnel, which includes 229 officers and 1,592 enlisted
personnel. At MCAS Cherry Point, the one AV-8B FRS and three AV-8B operational squadrons have an
authorized total strength of 1,294 military personnel, which includes 115 officers and 1,179 enlisted
personnel. The total authorized military personnel are 3,115, which includes 344 officers and 2,771
enlisted personnel (Table 2-8). When the existing legacy aircraft squadrons transition to F-35B
squadrons, each operational squadron would be assigned an authorized strength of 311 military
personnel and each FRS would be assigned an authorized strength of 297 military personnel. Under the
Proposed Action, 11 operational and 2 FRSs would be established for a total of 485 officers and 3,662
enlisted personnel. This represents an increase of 1,032 military personnel (141 officers and 891 enlisted
personnel) from authorized military personnel (Table 2-8). Note that this increase in military personnel
includes the additional 78 PTC pilots associated with the PTC per year, with 66 PTC pilots on the Air

Station at any given time.

Table 2-8 Authorized® and Proposed”® Military Personnel by Squadron

Squadron Military Personnel

TOTAL

2 AUTHORIZED

Enlisted

Number

Authorized Military Personnel at MCAS Beaufort
F/A-18 Operational (VMFA) 4 100 896 996
F/A-18 Operational (VMFA-AW) 3 129 696 825
Authorized Military Personnel MCAS Cherry Point
AV-8B Operational 3 81 858 939
AV-8B FRS 1 34 321 355
TSRO | s | wm | s
Proposed Military Personnel per Squadron
F-35B Operational Squadron 11 27 284 3,421
F-35B FRS 2 94 269 726
TOTAL PROPOSED ON EAST COAST 13 485 3,662 4,147

Sources: USMC 2008a; USMC 2008b, DoN 2003a, DoN 2003b; Wirth 2008.

Key: VMFA = Marine Fighter/Attack; AW = All Weather.

Notes: “Authorized personnel refers to the number of personnel assigned to a unit; due to attrition or cases when a
squadron is put into cadre status, the actual number of personnel at any air station may vary over the years.

Please refer to the Glossary (Appendix H) for additional information.

®Based on establishing 11 operational and 2 FRSs.
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2.3.1.3 F-35B Operations

To base and operate the F-35B, an air station needs to have
the appropriate type of airfield, airspace, and training ranges
available. Based on currently available information including
initial training and readiness plans, the Marine Corps
developed data on the nature, frequency, and location of

proposed F-35B operations. These data account for the

F-35Bs capabilities, its designated missions, and operations

currently performed by legacy F/A-18 and AV-8B aircraft. As An F-35B taking Oﬁ
the F-35B program matures, the training approach will

evolve and changes to the operations would likely alter use of airfields and airspace. Such changes may
drive a need to modify or add to training ranges or airspace. Any associated actions would be addressed

under appropriate environmental documentation.

This EIS uses several terms to describe different components of aircraft flying activities. The following
are definitions and an overview of the type of airfields and operations, as well as training airspace and

range activities.

e Airfield Operations. Airfield operations include those that occur along runways, at landing pads, and
within overlying airspace. An airfield operation is a single movement or individual flight in the air
station airfield or airspace environment, such as one takeoff or one landing. Types of airfield

operations include, but are not limited to:

e Departures. A departure involves an aircraft taking off to a local training area, a non-local
training area, or as part of a training maneuver (i.e., touch-and-go). The F-35B would conduct

conventional and short takeoff departures.

e Arrivals. An arrival involves aircraft returning and landing from a local training area, a non-local
training area, or as part of a training maneuver (i.e., touch-and-go). The F-35B can employ
conventional arrivals, but its STOVL capabilities make several forms of landings and arrivals
possible. This operation can involve slow, rolling vertical, and VLs. The following defines the

basic types of arrivals.

o Straight-In/Full-Stop: When performing this operation, an aircraft lines up to the runway

centerline, descends gradually, lands, stops, and then taxis off the runway.

o Overhead Break Arrival: This event consists of an expeditious arrival using Visual Flight
Rules. An aircraft rapidly approaches the runway at around 300 to 350 knots and about
1,500 feet (ft) above ground level (AGL). Approximately halfway down the runway, the

aircraft performs a 180-degree turn to enter the landing pattern. Once established in
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the pattern, the aircraft lowers landing gear and flaps and performs a 180-degree

descending turn to land on the runway.

e Closed Patterns. The F-35B would conduct touch-and-go, ground controlled approach, and
other patterns in the airfield environment. Pattern work would include conventional and STOVL
operations which add increasingly more rigorous demands on the pilots. Touch-and-go and

ground control approach would represent the most common closed pattern events.

o Touch-and-Go. An aircraft lands and takes off on a runway without a full stop. After
touching down, the pilot immediately engages full power and takes off again. The touch-
and-go is counted as two operations because the landing counts as one operation and

the takeoff represents another.

o Ground Control Approach. Air traffic controllers guide aircraft to a landing to practice

arrivals under all weather conditions.

e Field Carrier Landing Practice. The F-35B needs to conduct specific training operations on land
to prepare for flight operations when deployed aboard ships at sea. These ships and carriers
have different flight-deck configurations and optical landing systems. This on-land training,
called FCLP, therefore requires differing touchdown points on a runway that has available the
marking, in-deck lighting, communications, shipboard optical landing system, and air traffic
control facilities to mimic the situations found on LHDs/LHAs and CVNs. Such an LHD/LHA

Training Facility for FCLP training is found at or in close vicinity to the air stations.

e Training Airspace and Range Activities. To conduct the broad array of training necessary for combat
readiness, F-35B pilots must have access to adequate training ranges and airspace. Ranges comprise
land areas supporting targets, simulated threats, communications, scoring systems, and other
facilities. Special Use Airspace (SUA) is airspace designated by the Federal Aviation Administration
(FAA) with a defined vertical and lateral limit where military activity or unusual flight conditions may
occur. Its designation serves to alert non-participating aircraft to this military activity. SUA includes
Restricted Areas, Military Operations Areas (MOAs), and over-water Warning Areas. SUA-related
airspace includes Air Traffic Control Assigned Airspace (ATCAA) and military training routes (MTRs).
Though not all inclusive, Figure 2-4 depicts and defines typical SUA and SUA-related airspace
proposed for F-35B use.

Proposed operations would fall into three broad categories: continuation training designed to ensure
pilots remain proficient in the fundamental operations of the F-35B; tactical training designed to teach
F-35B pilots the tactical employment of the aircraft in combat; and integrated training designed to teach
pilots how to integrate F-35B operations with other Marine Corps or joint air and ground assets. Table
2-9 (on the following page) describes the primary training activities the F-35B is expected to perform in
the airspace and at the ranges. Integrated training performed by the F-35B would conduct these types of

activities as individual aircraft, as part of small groups (e.g., 2 versus [vs.] 2), and in larger exercises.
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Warning Areas.
Warning Areas
generally begin 3
nm outward from
the coast of the
U.S. and extend
over domestic or
international
waters or both.
Warning Areas

60,000 feet (ft) mean sea level (msl) or above

Air Traffic Control Assigned Airspace. An ATCAA is airspace
controlled by the applicable FAA Air Route Traffic Control Center
that, if not required for other purposes, may be available for
military use by Letter of Agreement. ATCAAs are typically
created above and in conjunction with a MOA, Restricted Area,
or aerial refueling track for additional maneuver space.

All ATCAAs start at altitudes of 18,000 ft msl or higher.
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Figure 2-4 Special Use Airspace Examples
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Table 2-9 Proposed Training Activities Required for the F-35B°

Activity Tasks
Aircraft G-force awareness, maneuverability, break turns, high angle of attack maneuvering,
Handling acceleration maneuvering, gun tracking, offensive and defensive positioning, aerial refueling,

Characteristics

and stall recovery

Basic Fighter
Maneuvers

Recognize all offensive/defensive weapons situations, defeat enemy weapons employment,
G-force awareness, offensive/defensive maneuvering, visual missile defense, beyond visual
defense, maneuvering for weapons use, defensive countermeasures use

Air-to-Ground

Single to multiple aircraft, low to high altitude tactical weapons delivery and escape
maneuvers (day and night)

Multi-aircraft formations and tactics, systems check, G-force awareness, 2 vs. 4 and 4 vs. 6

Air-to-Air aircraft intercepts, combat air patrol, defense of airspace sector from composite force attack,
intercept and destroy bomber aircraft, avoid adversary fighters
Close Air CAS is air action by fixed- and rotary-wing aircraft against hostile targets that are in close
proximity to friendly forces and which require detailed integration of each air mission with
Support )
the fire and movement of those forces
1 or 2 aircraft offensive and defensive operations at low altitude, G-force awareness at low
Low Altitude altitude, handling, turns, tactical formations, navigation, threat awareness, defensive
Training response, defensive countermeasure, missile defense, combat air patrol against low/medium
altitude adversaries
Tactical 2 vs. 4 and 4 vs. 6 tactical intercepts, G-force awareness, electronic countermeasures, lead
Intercepts and formation flying

Dissimilar Air
Combat Tactics

Multi-aircraft and multi-adversary (involving dozens of aircraft) defense and combat air
patrol, defense of airspace sector from composite force attack, intercept and destroy bomber
aircraft, avoid adversary fighters, strike-force rendezvous and protection

Multi-aircraft and multi-adversary (involving dozens of aircraft) composite strike force

Mission exercise (day and night), systems check, air refueling, strike force defense and escort, air

Employment intercepts, electronic countermeasures, combat air patrol, defense against composite force,
bomber intercepts, defensive countermeasure use

Ordnance Single to multiple aircraft attacking a wide range of ground targets using different ingress and

Delivery egress methods, delivery tactics, ordnance types, angles of attack, combat scenarios

Note: *While this table is not all inclusive, it portrays typical types of training activities.

Although the F-35B would perform the missions of the legacy F/A-18 and AV-8B aircraft, it represents a

different aircraft with different capabilities, and would fly somewhat differently. An important aspect of

these differences centers on altitude profiles. Because of its stealth and other capabilities, the F-35B

would conduct training at higher altitudes than legacy aircraft. The altitude range for F-35B training is
300 feet (ft) AGL to 50,000 ft msl, with the greatest portion (67 percent) spent at altitudes above 15,000
ft msl. Moreover, the F-35Bs would fly above 5,000 ft AGL more than 99 percent of the time. This would

produce a substantial decrease (between 40 and 90 percent) in the amount of time flown at lower
(below 5,000 ft AGL) altitudes, compared to the F/A-18s and AV-8Bs. The Marine Corps anticipates that

low altitude training (lower than 5,000 ft AGL) would primarily occur within core airspace and ranges.

Table 2-10 provides the estimated altitude profile for the F-35B aircraft.
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Table 2-10 Estimated Altitude Profile for the F-35B

Altitude Band (ft) Percent Time Used
300 to 5,000 AGL <1%
5,000 AGL to 10,000 msl 7%
10,000 msl to 15,000 msl 26%
15,000 msl to 25,000 msl 48%
25,000 msl to 50,000 msl 19%

F-35B training would include numerous types of events involving air-to-ground ordnance delivery. Such
training would include high explosive (HE) and inert ordnance ranging in size from 25 to 2,000 lbs. HE
ordnance is identical to that used in combat. Inert ordnance contains no explosives, but may contain a
small spotting charge (about the size of a shotgun shell) to assist in scoring the event and providing
feedback to the pilot. Both HE and inert ordnance can include laser guidance or other guidance features
such as on the Guided Bomb Unit (GBU)-12 and Joint Direct Attack Munitions GBU-32. Ordnance
delivery training would only occur at existing ranges and target areas authorized to permit these
activities and accommodate the particular type of ordnance (DoN 2009b, DoN 2009¢c, USMC 2009c).
Under the Proposed Action, F-35B pilots would conduct ordnance delivery training within R-5306A over
BT-9 and BT-11 and in R-3007 above TBR. At all three ranges, ordnance delivery would not differ, nor
exceed existing levels of use as presented in the Environmental Assessment (EA) for MCAS Cherry Point
Range Operations, Craven, Carteret, and Pamlico Counties, NC (USMC 2009c), and the EA for U.S.
Marine Corps and U.S. Navy Operations at TBR, GA (MCAS Beaufort 2008a).

In addition, F-35B pilots would use defensive countermeasure flares during some of their training flights.
When ignited, defensive training flares burn for a short period (3.5 to 5 seconds) at approximately 2,000
degrees Fahrenheit. Flares burn out after falling approximately 400 ft. Since the burn temperature
exceeds the exhaust heat of an aircraft engine, it attracts and decoys heat-seeking weapons and sensors
targeted on the aircraft. A common flare ignites as it is ejected from the dispenser and the flare
consumes some or nearly all of the wrapping material around the flare. Although the design of the flare
cartridges for the F-35B has not been finalized at this time, the Marine Corps anticipates the flares
would function similar to flares in legacy aircraft. Flare use would occur only in authorized airspace and
would follow all range regulations, including altitude and fire restrictions. Flare use would be limited in
the amount and types already authorized by the aforementioned National Environmental Policy Act
(NEPA) documentation (USMC 2009c).

With its superior capabilities, the F-35B is capable of supersonic flights, which greatly enhances a pilot’s
success in engaging the enemy and evading threats. Under the Proposed Action, the Marine Corps
would conduct supersonic operations only in Warning Areas authorized for such activities and at FAA-
approved altitudes in other airspace. The amount and nature of supersonic activity would correlate to

specific aircraft missions, and not all F-35B missions would involve supersonic flight.
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The following sections describe the authorized and proposed aircraft loading, personnel, facility
requirements (e.g., hangars, aircraft apron parking, storage areas, and maintenance facilities), and
airfield operations for MCAS Beaufort (2.3.2) and MCAS Cherry Point (2.3.3). Section 2.3.3 also includes
authorized conditions and proposed operations and activities for Marine Corps Auxiliary Landing Field
(MCALF) Bogue (a landing airfield primarily used by aircraft operating out of MCAS Cherry Point). Section

2.3.4 presents authorized and proposed operations and activities within training airspace and ranges.
2.3.2 MCAS Beaufort

Under baseline conditions, MCAS Beaufort supports seven operational F/A-18 squadrons (one of which
is in cadre status) under the 2d MAW with a total of 84 F/A-18 aircraft and one C-12 aircraft. The Air
Station conducts approximately 62,001 annual flight operations, with the majority generated by the
resident F/A-18 Marine Corps squadrons. The Air Station also hosts two Navy F/A-18 squadrons;
however, one squadron is currently dis-established and not in operation. In addition, it is anticipated
that the Navy will move the other F/A-18 squadron from MCAS Beaufort by the time the first F-35B
arrives. The two Navy F/A-18 squadrons, therefore, were not included in the action alternatives (USMC
2009d). The Marine Corps has determined that Alternative 1 is the Preferred Alternative that would best

meet the purpose and need to establish F-35B aircraft on the East Coast.
2.3.2.1 Aircraft Replacement/Transition

Baseline MCAS Beaufort authorized and proposed aircraft loading is presented in Table 2-11 for each

alternative.
Table 2-11 MCAS Beaufort Authorized and Proposed Aircraft Loading
Proposed by Alternative
Aircraft Type Authorized 1
(Preferred)
F/A-18 84°
F/A-18 (Navy) 24°
C-12 1 1
F-35B N/A 88 40 128 176
TOTAL 109 89 41 129 177

Source: USMC 2009d.
Notes: ‘Includes one squadron in cadre status.
PRefer to Section 2.3.2 above for status of Navy F/A-18 squadrons.
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2.3.2.2 Personnel Changes

The estimated net change in military personnel for each of the basing alternatives at MCAS Beaufort
directly associated with the introduction of the F-35B is provided in Table 2-12. This estimate includes
the additional 78 PTC pilots associated with the PTC per year, with 66 of those PTC pilots at MCAS
Beaufort at any given time. Proposed numbers of dependents associated with proposed military
personnel is included in Table 2-13. Changes in civilian and contractor personnel associated with the
introduction of the F-35B are anticipated under all alternatives; however, the number of these non-
military personnel is continually changing as the aircraft and its systems evolve. As such, the Marine
Corps has not included these non-military personnel changes because they cannot be predicted with any
fidelity at this time. Once the data have more fidelity and it becomes evident that these numbers
constitute a substantial change from existing conditions, the Marine Corps will undertake the

appropriate level of environmental documentation to determine potential impacts.

Table 2-12 Proposed Changes in Military Personnel at MCAS Beaufort’

Officers Enlisted TOTAL MILITARY PERSONNEL
Alternative Authorized Proposed . Authorized Proposed et Authorized Proposed et
ange Change Change
1 (Preferred) 229 203 -26 1,592 1,390 -202 1,821 1,593 -228
2 229 122 -107 1,592 538 -1,054 1,821 660 -1,161
3 229 216 -13 1,592 2,272 +680 1,821 2,488 +667
4 229 297 +68 1,592 3,124 +1,532 1,821 3,421 +1,600

Note: *Because the numbers of civilian and contractor personnel (and dependents) are not definitive; they were not included in the analysis.

Table 2-13 Estimated Change in Dependents at MCAS Beaufort®

Dependents
Alternative o
Existing Proposed Net Change
1 (Preferred) 3,423 3,014 -409
2 3,423 1,246 -2,177
3 3,423 4,714 +1,291
4 3,423 6,481 +3,058

Note: *Calculated using multipliers from Marine Corps Demographics, 10 August in USMC 2007a. Does not include
civilian and contractor personnel and their dependents.

2-26 Chapter 2: Description of the Proposed Action and Alternatives
October 2010



U.S. Marine Corps East Coast F-35B Basing EIS

2.3.2.3 Facility Requirements

Facility requirements under each alternative were identified in the Concept Development Plan for the

East Coast Introduction of the F-35B (USMC 2009d). Proposed construction and demolition projects for

each alternative are included in Table 2-14. New project construction disturbance areas and cost details

for all alternatives are outlined in Table 2-15 and shown in Figures 2-5 through 2-8.

Table 2-14 Infrastructure Requirements at MCAS Beaufort

Alternative

Construction and Demolition Requirements

Demolish Hangars 414, 416, and 728
Construct five new hangar modules
Construct ground support equipment

e Construct PTC training/instruction/

simulation facility
Construct a LHD/LHA Training Facility

1 .
maintenance and storage areas onstruct VL pads
(Preferred) d ¢ VL pad
Construct aviation armament and engine shops Construct/modify airfield pavement
Construct MAG Headquarters Construct Cryogenics Facility
Construct Recycling/Hazardous Waste Facility Complete Security Upgrades
Demolish Hangars 414 and 416 Construct PTC training/instruction/
Construct two new hangar modules simulation facility
Construct ground support equipment Construct a LHD/LHA Training Facility
2 maintenance and storage areas Construct VL pads
Construct aviation armament and engine shops Construct/modify airfield pavement
Construct MAG Headquarters Construct Cryogenics Facility
Construct Recycling/Hazardous Waste Facility Complete Security Upgrades
Construct aviation armament and engine
Demolish Hangars 414, 416, 418, and 729 shops uct aviati &l
g‘onstr”ct eight r;ew ha”gtar m,"d”'est Construct a LHD/LHA Training Facility
OI’.IS ruct ground support equipmen Construct VL pads
3 maintenance and storage areas , .
. . Construct non-PTC simulator facility
Construct rinse facility e
Construct/modify airfield pavement
Construct MAG Headquarters . i
. . Construct Cryogenics Facility
Construct Recycling/Hazardous Waste Facility ;
Complete Security Upgrades
Demolish Hangars 414, 416, 418, 728, and 729 Construct a LHD/LHA Training Facility
Construct 11 new hangar modules Construct VL pads
Construct ground support equipment Construct non-PTC simulator facility
4 maintenance and storage areas Construct/modify airfield pavement

Construct rinse facility

Construct aviation armament and engine shops
Construct MAG Headquarters

Construct Recycling/Hazardous Waste Facility

Construct Cryogenics Facility

Complete Security Upgrades

Construct two Bachelor Enlisted Quarters
(BEQs)

Chapter 2: Description of the Proposed Action and Alternatives

October 2010

2-27




0T0¢C 49903120
SaAIRUIRY|Y pUE U0y pasodold ay3 jo uondudsaqg g Jaadeyd 87-C

“Buipunou 01 anp Appoexa dn ppe 10U Aew pue ‘s1502 UOIIONJIISUOD pUE UOII|OWSP Y10q Spnjoul ‘siejjop TTOZ Ul 3Je UMOYS S31ewils3,

"UMOYS $3]1BWIIISD dY) WO PIPN|OXa dJe ‘Spue|ssels se yans ‘uoneladan Jo sadAy 1ay1o ‘Ajuo pue| padojaaspun paisalo) 0 s1ja1 SSO| UONEISTIN,

*S91IAI30e Suideaspue| pue

seaJe Supjed paleIdOSSE Se ||9M SE {S3dURJIUS pue SPeoU ssadde {(eale umopAe| “31) a8elols Juswdinbs UoINJISUOD pue ‘Sulpe.d ‘Gulies|d 01 NP PACINISIP SeaJe [B10} SIPN|dUl [B10} YL,

"S9AI1RUID) B OM] 3S3Y) JAPUN 1ING 3] PINOM AYl|Ioey JOIBINWIS J1d-UOU B AJUO ‘i pUE € SIAITBUIR)|Y JaPUN 1I0jneag SYDIA 18 PaYs!|geisa g 10U PjNom J1d 3yl

‘umou| aJe s|ie3ap 393foud 214199ds 32uo 11d Mo1IOq B U0} PII3|dWOd 3G PINOM SIUSWINIOP UOISIIBP PIIRIJOSSE Puk SISA|EUE |BIUSWUOIIAUS UO-MO]|04 "d|qedlidde
2Jaym 331340u02 aunjesadwsal ydiy pue ‘ped Ug-|A ‘sepeys uns oy uosde Supyled Sunsixa 03 suonedyipow ‘shemixey |esaydiiad pue uosde ssadde ‘Jeguey 3uilsIxe JO UOIH|OWSP SIPNIJU|, :S3ION
‘P600T JNSN :924n05

6'TZ8% 0'St 6'€ g€ T'€E S'0T TSt 6'€T T'TC 9°0€ V/N S'£9S 9LL »(s4ejjop suoljjiw) 150
8'2s 0 €C 81T 0C 6'C L 6'0€ TT 9y V/N 0 0 o(s940€) 5507 UonEITIN
"8€T ST €C 81T 0C 6'C 8'1C €'ee 9'g 79 V/N v'or 901 ,(s240€) paqunisiq ealy

¥ oAnleuwI”)|y

80193 V/N 6'€ S'€ T'€E 501 TSt 6'€T T'TC T'Te V/N 8'vey L'29 »(s4ejjop suoljjiw) 150
S'TS V/N €C 81T 0C 6'C L 6'0€ TT €€ V/N 0 0 o(s940€) 5507 UonEITIN
8'60T V/N €T 8T 0¢ 6'C 8'1C €'ee 9'g Sy V/N L'ST 6'6 ,(s240€) paqunisiq ealy

€ 9AleUwId]|Y

9'8£7$ V/N 6'€ S'€ V/N 50T TSt 6°€T T'1¢ 70T S99y T'S0T 1% »(S4Bjjop suoljjjw) 150D
9'8S V/N €C 81T V/N 6'C L 6'0€ TT 91T 0'S 8's 0 o(s940€) 5507 UoNEIRTIN
1°08 V/N €T 8'T V/N 6'C 8'TC €'€e Sy Tt 0'S 8's S0 ,(s242€) paqunisiq ealy

¢ 9A\jeuwIdl|y

T'LEVS V/N 6'€ S'€ V/N 501 4] 6'€T T'TC 70T S'9v 19T 6°0S »(s4ejjop suoljjiw) 150
9'8S V/N €T 8T V/N 6'C L 6'0€ TT 97T 0'S 8'S 0 o($9498) 5507 UoNEIDTIA
6001 V/N €T 8T V/N 6'C 8'TC €'ee 9'g Tt 0'S 891 76 ,(s240€) paqunisiq ealy

T aAneUWIRYY

Ayoe4
Ayoe4
1 VH1/aH1

Jolejnwis )1 d-uonN
juawdinb3y

seauy ageu03s
1oddng punoio
/uondnasu|
/8uutes) 31d

pue asueuajuie|y
uoady Sunjied

Q)
(%]
(=g
(¢}
m
Q
&=,
=
<

SoAlleul9l|yY

Ayj1oe4 so1uasohAs)
Sujuiey

snopJezeH/3uiphray
sid)ienbpeay oyN
sapes3dn Ayandas
JAMIIoeS Jorenwis
<(S)1esuey ey

s139[oud pasodoad
110fnpag SYIIN 30 S1S0D pajowiis3 pup UoijaNIIsuo) MaN ST-Z 3|qoL

§13 Buiseg gGe-o 150D 15e3 SAI0D) SULBIA 'S'N




U.S. Marine Corps East Coast F-35B Basing EIS

Alternative 1 (Preferred Alternative) — Three Operational Squadrons and PTC

Figure 2-5 provides the site layouts for proposed new airfield-associated construction and demolition as
well as the proposed sites for support facilities (USMC 2009d). A total of 100.9 acres, which includes
58.6 acres of trees, would be disturbed to accommodate the projects proposed under Alternative 1.
Disturbed acreage includes areas exposed to clearing and grading activities, construction equipment and
material storage (i.e., laydown) areas, access roads and entrances, landscaping, as well as parking areas

for government- and privately-owned vehicles.
Alternative 2 — The PTC

Figure 2-6 provides the site layouts for proposed new airfield-associated construction and demolition
activities as well as proposed sites for support facility construction (USMC 2009d). Under this

alternative, 80.1 acres would be disturbed, of which 58.6 acres are currently forested.
Alternative 3 — Eight Operational Squadrons

Under Alternative 3, 109.8 acres would be disturbed, of which 51.5 acres are forested. Figure 2-7
provides both the proposed sites for new airfield-associated construction and demolition activities and

the sites proposed for new support facility construction (USMC 2009d).
Alternative 4 — Eleven Operational Squadrons

Under Alternative 4, 138.4 acres, of which 52.8 acres are forested, would be disturbed. Figure 2-8
provides the site layouts for proposed new airfield-associated construction and demolition activities as
well as presents new support facility construction (USMC 2009d). Under this alternative, two BEQs with
300 man spaces each would also be constructed to accommodate the increased housing requirement

for enlisted personnel (Figure 2-9).
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Figure 2-5 Alternative 1 (Preferred Alternative) Proposed Aircraft Flightline and Support

Facility Construction at MCAS Beaufort
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Construction at MCAS Beaufort
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Figure 2-7 Alternative 3 Proposed Aircraft Flightline and Support Facility

Construction at MCAS Beaufort
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Figure 2-8 Alternative 4 Proposed Aircraft Flightline and Support Facility

Construction at MCAS Beaufort
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2.3.2.4 Airfield Operations

Airfield use at MCAS Beaufort depends on the number of squadrons based at the Air Station. Table 2-16
provides authorized airfield operations found under baseline conditions and compares these to

operations proposed for each alternative (USMC 2003).

Table 2-16 Authorized and Proposed Airfield Operations at MCAS Beaufort

Proposed by Alternative
Aircraft Category 1
Authorized (Preferred)
Based F/A-18 Airfield Operations

F/A -18 Departures 12,834 0 0 0 0

F/A-18 Arrivals 12,834 0 0 0 0

F/A-18 Pattern Work 30,184 0 0 0 0

Subtotal F/A-18° 55,852 0 0 0 0
Other Based and Transient 6,149 6,149 6,149 6,149 6,149

Aircraft
Authorized Total 62,001 6,149 6,149 6,149 6,149
Proposed F-35B Airfield Operations
F-35B Departures N/A 32,293 23,437 23,616 32,472
F-35B Arrivals N/A 32,293 23,437 23,616 32,472
F-35B Pattern Work N/A 35,294 30,664 12,347 16,978
Subtotal F-35B N/A 99,881 77,538 59,579 81,921
O.ther Based and Transient N/A 6,149 6,149 6,149 6,149
Aircraft
PROPOSED TOTAL ANNUAL

AIREIELD OPERATIONS N/A 106,030 83,687 65,728 88,070
Change Relative to Authorized N/A 44,029 21,686 3,727 26,069

Source: USMC 2003; 2009d.

Note: °Reflects operations generated by nine F/A-18C/D squadrons, seven of which are Marine Corps and two of which are Navy
squadrons (DoN 2003c). Since the Navy squadrons will have moved by the time the first F-35B arrives at MCAS Beaufort,
they are not included in the alternatives (USMC 2009d).

2.3.3 MCAS Cherry Point

MCAS Cherry Point, located in the City of Havelock, NC, supports (as baseline) one training and three
operational AV-8B squadrons, one KC-130 tanker squadron, four EA-6B squadrons, two F/A-18E/F
squadrons, and an Unmanned Aerial Vehicle squadron, for a total of approximately 140 aircraft. The
Marine Corps has determined that Alternative 1 is the Preferred Alternative that would best meet its

purpose and need to establish F-35B aircraft on the East Coast.
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2.3.3.1 Aircraft Replacement/Transition

There are 95,426 flight operations conducted annually at the Air Station, with the majority being
generated by AV-8B squadrons. The baseline authorized aircraft loading and proposed aircraft loading

under each alternative are shown in Table 2-17.

Table 2-17 MCAS Cherry Point Authorized and Proposed Aircraft Loading

Proposed by Alternative
Aircraft Type Authorized 1
(Preferred)
AV-8B 68
EA-6B° 26 0
KC-130 15 15 15 15 15
F/A-18E/F (Navy) 24 24 24 24 24
UcC-35 2 2 2
HH-46 3 3 3
C-9 2 2 2 2
F-35B N/A 128 176 88 40
TOTAL 140 174 222 134 86

Sources: USMC 2009b, 2009d; DoN 2003a.

Notes: *Marine Corps AvPlan 2010 plans for the complete drawdown of EA-6Bs by 2020. For purposes of this EIS,
the end state of 2023 was assumed for F-35B basing because the EA-6Bs and AV-8Bs will have transitioned
out of the Marine Corps inventory at MCAS Cherry Point.

2.3.3.2 Personnel Changes

The estimated net change in military personnel for each of the basing alternatives at MCAS Cherry Point
directly associated with the introduction of the F-35B is provided in Table 2-18. This estimate includes
the additional 78 PTC pilots associated with the PTC per year, with 66 of those PTC pilots at MCAS

Cherry Point at any given time.

Table 2-18 Proposed Changes in Military Personnel at MCAS Cherry Point®

Officers Enlisted Total Military Personnel
Alternative . Net . Net .
Authorized Proposed Authorized Proposed Authorized | Proposed
Change Change

1 (Preferred) 115 216 +101 1,179 2,272 +1,093 1,294 2,488 +1,194

2 115 297 +182 1,179 3,124 +1,945 1,294 3,421 +2,127

3 115 203 +88 1,179 1,390 +211 1,294 1,593 +299

4 115 122 +7 1,179 538 -641 1,294 660 -634

Note: °Because the numbers of civilian and contractor personnel (and dependents) are not definitive; they were not included in the analysis.
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Proposed numbers of dependents associated with proposed military personnel is included in Table 2-19.
Changes in civilian and contractor personnel associated with the F-35B introduction are anticipated
under all alternatives; however, the number of these non-military personnel is continually changing as
the aircraft and its systems evolve. As such, the Marine Corps, therefore, has not included these non-
military personnel changes because they cannot be predicted with any fidelity at this time. Once the
data have more fidelity and it becomes evident that these numbers constitute a substantial change from
existing conditions, the Marine Corps will undertake the appropriate level of environmental

documentation to determine potential impacts.

Table 2-19 Estimated Change in Dependents at MICAS Cherry Point’

Dependents
Alternative o
Existing Proposed Net Change
1 (Preferred) 2,391 4,714 +2,323
2 2,391 6,481 +4,090
3 2,391 3,014 +623
4 2,391 1,247 -1,144

Note: ®Calculated using multipliers from Marine Corps Demographics, 10 August in USMC 2007a; does
not include civilian and contractor personnel and their dependents.

2.3.3.3 Facility Requirements

Facility requirements under each alternative were identified in the Concept Development Plan for the
East Coast Introduction of the F-35B (USMC 2009d). Proposed construction and demolition projects for
each alternative are included in Table 2-20. In addition to these projects, security upgrades will be
required. Once details of these upgrades are known, the appropriate level of environmental analyses
and associated decision documents would be completed. New project construction disturbance areas

and cost details for all alternatives are outlined in Table 2-21 and shown in Figures 2-10 through 2-13.
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Table 2-20 Infrastructure Requirements at MCAS Cherry Point

Alternative

Construction and Demolition Requirements

Demolish Hangars 131, 1665, 1667, 1700,
and 1701
Construct eight new hangar modules

Demolish existing and construct new Air Operations
(Ops) building
Construct/modify airfield pavement, arm/de-arm

1 Demolish existing ATCT and construct new ATCT pads
(Preferred) Construct aviation armament and engine shops e Demolish existing MAG Headquarters and paraloft
Upgrade VL pads building and construct MAG Headquarters
Construct non-PTC simulator facility e Reconstruction of tower and LHD/LHA deck and
addition of apron (MCALF Bogue)
Demolish Hangars 131, 1665, 1667, 1700, e Upgrade VL pads
and 1701 . -
e Construct non-PTC simulator facility
Construct eleven new hangar modules L .
. . e Construct aviation armament and engine shops
Demolish existing ATCT and construct a new ATCT . .
D lish existine Air Ops buildi d truct e Demolish existing MAG Headquarters and paraloft
2 ne:quilrsoex'; I:iinlr ps bullding and construc building and construct MAG Headquarters
N ps u. g . e Reconstruction of tower and LHD/LHA deck and
Construct/modify airfield pavement, arm/de-arm .
. ; addition of apron (MCALF Bogue)
pads, and extended fuel lines and pits . e
Construct rinse facilit e Construct community support facilities
onstruct rinse factiity e Construct two BEQs
Demolish Hangars 131, 1665, 1667, 1700, e Construct/modify airfield pavement
and 1701 e Construct arm/de-arm pads
Construct five new hangar modules e Construct PTC training/instruction/simulation facility
3 Demolish existing ATCT and construct new ATCT e Demolish existing MAG Headquarters and paraloft
Construct aviation armament and engine shops building and construct MAG Headquarters
Upgrade VL pads e Reconstruction of tower and LHD/LHA deck and
Demolish existing Air Ops building and construct addition of apron (MCALF Bogue)
new Air Ops building
Demolish Hangars 131 and 1700 e Construct/modify airfield pavement
Construct two new hangar modules e Construct arm/de-arm pads
Demolish existing ATCT and construct new ATCT e Construct PTC training/instruction/simulation facility
4 Construct aviation armament and engine shops e Demolish existing MAG Headquarters and paraloft
Upgrade VL pads building and construct MAG Headquarters
Demolish existing Air Ops building and construct e Reconstruction of tower and LHD/LHA deck and
new Air Ops building addition of apron (MCALF Bogue)
2-38 Chapter 2: Description of the Proposed Action and Alternatives

October 2010




6€-C

0T0¢ 4290120

SaAIlRUIRY|Y pUE UoIDY pasodold ay3 jo uondudsaqg :g Jardey)d

*AjUo 7 9A11RUIBY|Y IO} SBUI| PAIPUSIXD JO SAUJE {°T pue sud [an} Joj uol|jiw 8'y$ sapn|dul,
"Ajuo g pue T saAlleusa)|y 104 a3esed Supjied e JO UOIIONIISUOD SBPN|IU|,
"8uipunou 03 anp Aj3oexa dn ppe Jou Aew pue ‘s3s03 UOIIINJISUOD PUE UOIH[OWSP Y10g 3PN|DUl ‘SIe||Op TTOT Ul 318 UMOYS Sajewlss,
"UMOUYS S21BWIISS 33 WO} Papn|Ixa aJe ‘spuejssess se yons ‘uoneiadan jo sadAl Jayio ‘Ajuo pue| padojanspun pa1saloy 03 SJsjaJ SSO| uoieladan,
'sa11AIe Suidedspue| pue
seale Supjied pajeIdOSSe Se ||aM Se ISIIUBIIUS pue Speos ssadde {(eate umopAe| “a'1) adelols Juawdinba uoiaNJISUOd pue ‘Sulpess ‘ulieald 01 AN PagInIsip seale [B10) SAPN|IUI (€10} BYL,
"syjuswanoldwi peoy Ayn@/sse20y pue ‘||leH MoyD 491ua) ssaulld ‘2101s Ae@-£ (SDDIN) $921M48S Alunwiwo) sdio) SULIB B JO UOIIINIISUOD Sapn[aul,
"an30g 41VIIN 1e Ae[1aA0 plalie pue ‘uoiippe uoide $23p GH1 PUE J9MO] JO UOIIINIISUOIBI SIPN|aU],
‘1/Ing 39 p|nom Alljioe} Jolejnwis J14-uou e Ajuo ‘g pue T SaAIleUIR]|Y JapUN JUI0d ALIByD SYDIA 18 Pays!|gel1sa aq 10U piNoM J1d ayl, :S310N

'P600C DINSN :924n08

,Sa11oey

0
=)
3
3
c
=)
=
<
(%]
[=
T
©
=]
S
-+

qsxuawal\mdw|
ansog 41VON

jusuwewly uoljeiny

sia1ienbpesH oy N

uoijeslo|ay

suonesado
1l pue D1V

s139[oud pasodoad

sped wJie-ag/wiy

jusawdinb3y

seaJly 98e.101s
yoddng punoun

pue asueuajuie|Al

J/uononaisul
/3uuien did

ANdey sorenwis

Apoeq asury

(s)1eSueH yeay

Toves | V/N V/N WA (4 0S| V/N | 001 0'ST S'L 1 €78 V/N | 006 | 8¥T ,(s4ejjop suoyjjiw) 1509
(] V/N V/N 0 0 0 V/N 0 0 0 0 0 V/N| O 0 ,(s2408) $507 UONEIRSRA
€96 | V/N V/N €Ty v'0 | 0C¢| V/N 80 97T 78 9€ 0'S V/IN | 85 | 9¢ ,(52198) paqunisiq ealy
t aAneuwsay

6'T6€$ | V/N V/N WA (4 0S | V/N | 00t 0'ST S'L 1 €S V/N |0'STT| S'SC ,(s4ejjop suoyjjiw) 1507
0 V/N V/N 0 0 0 | V/N 0 0 0 0 0 V/N| O 0 ,(s@Joe) sso7 uonelasap
€T | V/N | VN | €TF v'0 |0CC| V/N | 80 971 (4] 9°€ 0'S V/N | 89T | 9% o(53408) paqunisiq ealy
€ 9AleUId)|Y

TII8S | OCy | STS | SLT 0¢ 0s | 8vr | 00T 0'sC S'L 1T V/N S0 |s00TS| €4L ,(s4ejjop suoyjjiw) 350D
8'9¢ 0 8'9¢C 0 0 0 0 0 0 0 0 V/N 0 0 0 ,(s@Joe) sso7 uonelasdap
€90C | 0§ L9y | €% 70 |0CC| 97T 80 97T 8 9€ V/N o | LSt | Tev o(s240€) pagunisiqg eauy
¢ 9A1euwIdy

€9€SS | V/N V/N WA 0¢ 0S| ooy | 00T 0S¢ Sl T'2e V/N V/N |0'SLE| T'CE ,(s4ejjop suol|jiw) 350D
0 V/N V/N 0 0 0 0 0 0 0 0 V/N V/N| O 0 ,(s@Joe) sso7 uonelasdap
8¢UT | V/N | V/N | €TF v0 |[0TT| 9T 80 91 (4] 9€ V/N V/N | L'ST| 9L o(S2498) paqunisiq eauy
T °2AeUIR)|Y

uoady Sunjied
Jaudawaned plauyy

SoAlleul9l|yY

104 A113Y) SYIN 1D S3S0) Pajowiiis3y pup uoidnisuo) man

I¢-¢a/9pL

§13 Buiseg g4 1520D 15e3 SdJ0) SULBIA 'S



U.S. Marine Corps East Coast F-35B Basing EIS

Alternative 1 (Preferred Alternative) — Eight Operational Squadrons

Figure 2-10 provides the site layouts for proposed new airfield-associated construction and demolition
as well as the proposed sites for support facilities are indicated (USMC 2009d). Under this alternative,
112.8 acres (none of which are forested) would be disturbed to accommodate the projects proposed
under Alternative 1. Disturbed acreage includes areas exposed to clearing and grading activities,
construction equipment and material storage (i.e., laydown) areas, access roads and entrances,

landscaping, as well as parking areas for government- and privately-owned vehicles.
Alternative 2 — Eleven Operational Squadrons

Figure 2-11 provides the site layouts for new airfield-associated construction and demolition activities
and indicates new support facility construction proposed under Alternative 2 (USMC 2009d). Two BEQs
would be constructed to accommodate the increased housing need for enlisted personnel. The BEQs
would be constructed at a previously disturbed location, already identified for future BEQ development
(Figure 2-12). In addition, community support facilities, including construction of a MCCS 7 day store,
fitness center, and chow hall, in addition to Access/Duffy Road improvements, would be needed to
accommodate the increased personnel. Under this alternative, 206.3 acres would be disturbed, which

includes up to 26.8 acres of vegetation loss.
Alternative 3 — Three Operational Squadrons and PTC

For Alternative 3, Figure 2-13 indicates proposed new airfield-associated facility construction and
demolition activities as well as the site layouts for proposed new support facilities (including the PTC
training, instruction, and simulation facility) (USMC 2009d). While no forested areas would be removed,

107.3 acres of previously disturbed areas would be impacted.
Alternative 4 — The PTC

In total, 96.3 acres (none are forested) would be disturbed to implement this alternative.
Figure 2-14 presents the proposed new airfield-associated construction and demolition activities as well
as the site layouts for proposed new support facilities (including the PTC training, instruction, and
simulation facility) (USMC 2009d).
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Figure 2-10 Alternative 1 (Preferred Alternative) Proposed Aircraft Flightline and Support
Facility Construction at MCAS Cherry Point
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Figure 2-11 Alternative 2 Proposed Aircraft Flightline and Support Facility Construction

at MCAS Cherry Point
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Figure 2-12 Alternative 2 Proposed BEQ Facilities at MCAS Cherry Point
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Figure 2-13 Alternative 3 Proposed Aircraft Flightline and Support Facility Construction

at MCAS Cherry Point
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Figure 2-14 Alternative 4 Proposed Aircraft Flightline and Support Facility Construction
at MICAS Cherry Point
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2.3.3.4 Airfield Operations

Airfield use at MCAS Cherry Point depends upon the number of squadrons based at the Air Station.

Table 2-22 provides the proposed approximate number of airfield operations by alternative compared to

operations as they were last authorized, reported, and published in the 2003 ROD to base F/A-18E/F at
MCAS Cherry Point (DoN 2003b).

Table 2-22 Authorized Baseline and Proposed Airfield Operations at MCAS Cherry Point

Aircraft Category

Authorized

1

(Preferred)
Based AV-8B Airfield Operations

Proposed by Alternative

AV-8B Departures 9,625 0 0 0 0
AV-8B Arrivals 9,617 0 0 0 0
AV-8B Pattern Work 39,173 0 0 0 0
Subtotal AV-8B 58,415 0 0 0 0
Other Based and Transient 37,011° 28,019 28,019 28,019° 28,019
Aircraft
Authorized Total 95,426 28,019° 28,019° 28,019° 28,019°
Proposed F-35B Airfield Operations
F-35B Departures N/A 23,616 32,472 32,293 23,437
F-35B Arrivals N/A 23,616 32,472 32,293 23,437
F-35B Pattern Work N/A 8,129 11,178 31,889 28,840
Subtotal F-35B N/A 55,361 76,122 96,475 75,714
Other Based and Transient 28,019 28,019° 28,019 28,019 28,019°
Aircraft
PROPOSED TOTAL ANNUAL
AIRFIELD OPERATIONS N/A 83,380 104,141 124,494 103,733
Change Relative to Authorized N/A -12,046 8,715 29,068 8,307

Sources: DoN 2003a, 2003b; USMC 2008c, 2009d.

Note: °Other based aircraft include the EA-6Bs, KC-130J, and two proposed Navy F/A-18E/F Squadrons.
bBy the time the F-35Bs would be based at the Air Station, the Marine Corps plans to drawdown the EA-6Bs to reduce operations by 8,992 from what are
found under baseline/authorized airfield operations.

2.3.4 Auxiliary Landing Field Operations

Under the Proposed Action, no new auxiliary, expeditionary, or outlying landing fields would be required

in order to base and operate F-35B aircraft. However, the Marine Corps does maintain and utilize an

existing MCALF, where F-35B landing field practice would occur (Figure 2-15). The majority of F-35B

operations at MCALF Bogue would be generated by MCAS Cherry Point aircraft, replacing existing

authorized AV-8B operations.
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Table 2-23 presents and includes all proposed airfield operations anticipated under the four alternatives,

and compares these numbers to those authorized under baseline conditions.

Table 2-23 Authorized Baseline and Proposed Airfield Operations at MCALF Bogue®

Aircraft Category

Authorized

1

Proposed by Alternative

(Preferred) 4
AV-8B Departures 664 0 0 0 0
AV-8B Arrivals 664 0 0 0 0
AV-8B Pattern Work 13,888 0 0 0 0
Subtotal AV-8B 15,216 0 0 0 0
Other Transient Aircraft 1,179 1,179 1,179 1,179 1,179
Authorized Total 16,395 1,179 1,179 1,179 1,179
Proposed F-35B (Operational and Training Squadrons) Operations
F-35B Departures N/A 583 802 675 456
F-35B Arrivals N/A 583 802 675 456
F-35B Pattern Work N/A 4,218 5,800 3,406 1,824
Total F-35B N/A 5,385 7,404 4,755 2,736
Other Transient Aircraft 1,179 1,179 1,179 1,179 1,179
Proposed Total N/A 6,564 8,583 5,934 3,915
Change Relative to Authorized N/A -9,831 -7,812 -10,461 -12,480

Source: USMC 2009d.
Note:

2.3.5

Proposed F-35B Airspace and Range Operations

®Numbers have been updated from the Draft EIS to correct typographical errors; however, the acoustical analysis
presented in the Draft EIS reflects the correct number of airfield operations.

Achieving combat readiness through realistic, quality training is an essential requirement for basing the

F-35B aircraft. To meet this goal, F-35B pilots must perform training in military airspace with the

necessary horizontal and vertical dimensions (refer to Figure 2-4). They also need to train over ranges

that offer targets and other assets providing air-to-ground training, particularly ordnance delivery and

CAS. Most importantly, the selected basing alternatives need to be located in close enough proximity to

maximize training time and minimize transit time to and from the basing locations. As detailed in Section

2.2.1, proximity and access to these airspace units and ranges are essential requirements for the

Proposed Action.

Under the Proposed Action, a set of fundamental elements arising from the particular needs and

capabilities of the F-35B aircraft would apply to use of airspace and ranges. These elements, as detailed

below, reflect both similarities and differences with legacy F/A-18 and AV-8B aircraft operations.
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2.3.5.1 Elements of Operations in Airspace and Ranges

Despite the new, extensive capabilities of the F-35B, the Marine Corps has not identified a need to
modify or expand existing airspace. Rather, the F-35B would use the currently available airspace units
and ranges within 150 nm of MCAS Beaufort and MCAS Cherry Point. Regardless of the basing

alternative, the same airspace and ranges would be used for F-35B training.

Due to the F-35B capabilities, the Marine Corps anticipates that operations would use combinations of
adjacent airspace units for training missions. By scheduling and flying in adjacent Restricted Areas,
MOAs, ATCAAs, and Warning Areas, F-35B pilots would train like they fight. The Marine Corps expects to
continue updating F-35B training and readiness requirements and associated plans to reflect lessons
learned from deployment exercises and through continued training experience. As with all new aircraft
systems F-35B training requirements are continually evolving. At some point in the future, the Marine
Corps may identify additional training areas and airspace necessary for applying the aircraft's capabilities
to ever-changing missions. Such requirements have not been identified nor defined, and therefore are
not ripe for assessment in this EIS. Should new requirements emerge, the Marine Corps will evaluate the

environmental impacts under NEPA and other relevant authorities.
2.3.5.2 Core and Occasional Use Ranges and Airspace

Through evaluation of the available training and readiness program for the F-35B, the Marine Corps
identified existing ranges and airspace for F-35B operational and PTC training (HQMC 2010). These
existing ranges and airspace fall into two categories: 1) core use and 2) occasional use. Airspace and
ranges defined as core areas would receive substantial use by the F-35Bs on a daily basis. Figure 2-16
depicts the core use airspace and ranges anticipated to receive substantial F-35B use from MCAS
Beaufort and Cherry Point. Each of these core units is described in this section; impacts are presented in
Chapter 6.

Two Warning Areas are typically used by aircrews from MCAS Cherry Point: W-72 and -122; both SUA
are controlled by Department of Navy Fleet Area Control and Surveillance, and located within the
Virginia Capes Operations Area (OPAREA). The types of training operations conducted in W-72 include
AW flight training, unmanned aerial vehicle flights, refueling, test flights, rocket and missile firing,
bombing, Fleet training, independent unit training, anti-submarine warfare, aircraft carrier, ship and
submarine operations, and anti-air and surface gunnery. Conventional ordnance is permitted in this
Warning Area (DoN 2009a). Operational training conducted in W-122 includes AW flight training,
refueling, rocket and missile firing, bombing, fleet training, independent unit training, anti-submarine
and aerial warfare, and surface gunnery. HE ordnance (up to 2,000-Ib net explosive weight) is permitted
within this airspace unit (DoN 2009b). Charleston OPAREA manages W-134, -161, and -177 and the
Jacksonville OPAREA manages W-157, -158, and -159. Training operations within the six units are the
same as those found in W-72 and W-122 (DoN 2009c).
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While Warning Areas are designated as core airspace units, for purposes of this EIS, they are not carried
forward for further analysis. The Marine Corps made this decision due to the following reasons: 1) any
F-35B training activities would be dispersed throughout an enormous volume of airspace spanning the
East Coast from Maryland to Florida, so any effects would be likewise dispersed; 2) no new types of
operations are anticipated as a result of basing the F-35B, therefore it is unlikely that conflicts with
civilian or commercial aircraft would occur; 3) few operations would occur below 5,000 ft AGL, thereby
minimizing noise levels and aircraft emissions that could potentially affect recreational activities,
commercial fishing, other human-generated activities, marine wildlife, or regional air quality; and 4) no

changes in the number or types of ordnance used at the ranges would occur.

Occasional use airspace and ranges used by MCAS Beaufort or MCAS Cherry Point would generally
receive only infrequent use by the F-35Bs. Ranges like Poinsett Electronic Combat Range (Air Force) and
Fort Stewart Training Areas (Army) are managed by other DoD commands and receive priority
scheduling for their training purposes. The Marine Corps could only expect to gain occasional use for
these reasons. In MTRs, the F-35B does not require as much low altitude training as legacy aircraft and
thus would not need as much time training in these types of airspace. In addition, most of the over-land
MOAs are too small in size and do not have the adequate depth (floor to ceiling altitudes) to support the
space needed for the F-35Bs to train like they will fight; therefore, it is not anticipated that operations
within these occasional use airspace units would make a perceptible change to the number and type of

operations they currently experience by legacy F/A-18 and AV-8B aircraft.

From time to time, legacy aircraft venture across the continental U.S. to conduct operations beyond
core use areas. The F-35B is expected to do the same. While predominant F-35B operations would occur
in the airspace, ranges, and auxiliary landing fields identified as core use, the F-35B would not be limited
to using only those areas. The F-35B may conduct operations in other SUA, on other ranges, and at other
airfields within the nationwide SUA, auxiliary landing fields, ATCAA, Warning Area, and MTR network. In
accordance with Council on Environmental Quality (CEQ) guidance, however, those operations will be so

widespread and so infrequent that no further study is warranted in this EIS.

While the East Coast F-35B squadrons would conduct the majority of their training and combat
readiness operations within existing East Coast military training areas, some large force exercises (such
as combined live-arms training) can only be conducted at existing DoD ranges on the West Coast. As is
the case with existing legacy aircraft, F-35B squadrons would deploy to the West Coast for large force
exercises, live ordnance training, and Precision Guided Munitions (PGM) training that cannot be

conducted on East Coast ranges.

For these exercises and PGM training, East Coast F-35B squadrons would travel to West Coast facilities.
When squadrons go to another location to obtain required training, they are considered deployed and

labeled transient at the location. For example, squadrons that are currently from MCAS Beaufort and/or
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MCAS Cherry Point travel to the West Coast to participate in exercises; when these units are deployed

they are accounted for as “transient” (i.e., visiting aircraft) within the airfield and airspace associated

with that installation where training occurs. F-35B squadrons from East Coast Air Stations would be

similarly accounted for as transients when deployed to an airfield and airspace other than their own.

These operations by transient aircraft are accounted for in NEPA documentation at those locations. The

F-35B West Coast Basing action EIS accounts for sorties conducted by these deployed units as transient

aircraft at the Bob Stump Training Range Complex in California and Arizona (USMC 2010a).

2.3.5.3 Operations Use Levels

Tables 2-24 though 2-27 present the proposed core use airspace and range operations in comparison to

baseline authorized operations for Alternatives 1 through 4, respectively. The percent of operations

occurring below 5,000 ft msl would be the same for all alternatives as indicated in Table 2-10. In all

tables, environmental day operations represent those activities that take place between 7:00 a.m. and

10:00 p.m. and environmental night operations are those that occur between 10:00 p.m. and 7:00 a.m.

Table 2-24 Baseline Authorized and Proposed Core Use Airspace and Range Operations Alternative 1°°

Change in
Operations

Baseline Operations Proposed Operations

Airspace/Range

Environmental

Environmental

Net Change from

Baseline

Coastal 1 East MOA 1,245 219 1,464 5,294 26 5,320 +3,856
Coastal 1 West MOA 1,267 223 1,490 5,294 26 5,320 +3,830
Coastal 2 MOA 1,283 226 1,509 5,294 26 5,320 +3,811
Coastal 4 MOA 915 161 1,076 915 161 1,076 0
Coastal 5 MOA 314 55 369 5,294 26 5,320 +4,951
Core MOA 1,107 42 1,149 1,107 42 1,149 0
Restricted Airspace

R-3007A/B/C/D 1,715 303 2,018 5,294 26 5,320 +3,302
R-5306A 5,068 62 5,130 4,419 42 4,461 -669
R-5306A (BT-9) 806 22 828 806 22 828 0
R-5306A (BT-11) 1,926 61 1,987 4,419 42 4,461 +2,474
R-5306C 812 1 813 812 1 813 0
R-5306D 645 114 759 645 114 759 0

Sources: Data validated by HQMC 2010.

Notes: *Sortie-operations are not additive and are unique to each particular SUA unit.

®Numbers have been updated from the Draft EIS to correct typographical errors; however, the acoustical analysis presented in the Draft
EIS reflects the correct number of airfield operations.

‘Environmental night is defined as the time between 10:00 p.m. and 7:00 a.m. Noise modeling weighs aircraft operations occurring
during this time at a heavier level than those outside this timeframe.
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Table 2-25 Baseline Authorized and Proposed Core Use Airspace and Range Operations Alternative 2*°
Change in
Operations

Baseline Operations Proposed Operations

Airspace/Range

Environmental

Environmental

Net Change
from Baseline

Restricted Airs

pace

Coastal 1 East MOA 1,245 219 1,464 3,637 11 3,648 +2,184
Coastal 1 West MOA 1,267 223 1,490 3,637 11 3,648 +2,158
Coastal 2 MOA 1,283 226 1,509 3,637 11 3,648 +2,139
Coastal 4 MOA 915 161 1,076 915 161 1,076 0
Coastal 5 MOA 314 55 369 3,637 11 3,648 +3,279
Core MOA 1,107 42 1,149 1,107 42 1,149 0

R-3007A/B/C/D 1,715 303 2,018 3,637 11 3,648 +1,630
R-5306A 5,068 62 5,130 6,076 57 6,133 +1,003
R-5306A (BT-9) 806 22 828 806 22 828 0
R-5306A (BT-11) 1,926 61 1,987 6,076 57 6,133 +4,146
R-5306C 812 1 813 812 1 813 0
R-5306D 645 114 759 645 114 759 0

Sources: Data validated by HQMC 2010.

Notes: “Sortie-operations are not additive and are unique to each particular SUA unit.
®Numbers have been updated from the Draft EIS to correct typographical errors; however, the acoustical analysis presented
in the Draft EIS reflects the correct number of airfield operations.
“Environmental night is defined as the time between 10:00 p.m. and 7:00 a.m. Noise modeling weighs aircraft operations
occurring during this time at a heavier level than those outside this timeframe.
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Table 2-26 Baseline Authorized and Proposed Core Use Airspace and Range Operations Alternative 3*°
Change in
Operations

Baseline Operations® Proposed Operations

Airspace/Range

Environmental

Day

Environmental

Net Change
from Baseline

Coastal 1 East MOA 1,245 219 1,464 4,419 42 4,461 +2,997
Coastal 1 West MOA 1,267 223 1,490 4,419 42 4,461 +2,971
Coastal 2 MOA 1,283 226 1,509 4,419 42 4,461 +2,952
Coastal 4 MOA 915 161 1,076 915 161 1,076 0
Coastal 5 MOA 314 55 369 4,419 42 4,461 +4,092
Core MOA 1,107 42 1,149 1,107 42 1,149 0

Restricted Airspace

R-3007A/B/C/D 1,715 303 2,018 4,419 42 4,461 +2,443
R-5306A 5,068 62 5,130 5,294 26 5,320 +190
R-5306A (BT-9) 806 22 828 806 22 828 0
R-5306A (BT-11) 1,926 61 1,987 5,294 26 5,320 +3,333
R-5306C 812 1 813 812 1 813 0
R-5306D 645 114 759 645 114 759 0

Sources: Data validated by HQMC 2010.

Notes: *Sortie-operations are not additive and are unique to each particular SUA unit.

®Numbers have been updated from the Draft EIS to correct typographical errors; however, the acoustical analysis presented

in the Draft EIS reflects the correct number of airfield operations.

“Environmental night is defined as the time between 10:00 p.m. and 7:00 a.m. Noise modeling weighs aircraft operations

occurring during this time at a heavier level than those outside this timeframe.
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Table 2-27 Baseline Authorized and Proposed Core Use Airspace and Range Operations Alternative 4°°

Airspace/Range

Baseline Operations

Environmental

Proposed Operations

Environmental

Change in
Operations

Net Change from

Baseline

Coastal 1 East MOA 1,245 219 1,464 6,076 57 6,133 +4,669
Coastal 1 West MOA 1,267 223 1,490 6,076 57 6,133 +4,643
Coastal 2 MOA 1,283 226 1,509 6,076 57 6,133 +4,624
Coastal 4 MOA 915 161 1,076 915 161 1,076 0
Coastal 5 MOA 314 55 369 6,076 57 6,133 +5,764
Core MOA 1,107 42 1,149 0 0 0 -1,149
Restricted Airspace
R-3007A/B/C/D 1,715 303 2,018 6,076 57 6,133 +4,115
R-5306A 5,068 62 5,130 3,637 11 3,648 -1,482
R-5306A (BT-9) 806 22 828 806 22 828 0
R-5306A (BT-11) 1,926 61 1,987 3,637 11 3,648 +1,661
R-5306C 812 1 813 812 1 813 0
R-5306D 645 114 759 645 114 759 0

Sources: Data validated by HQMC 2010.

Notes: “Sortie-operations are not additive and are unique to each particular SUA unit.

®Numbers have been updated from the Draft EIS to correct typographical errors; however, the acoustical analysis

presented in the Draft EIS reflects the correct number of airfield operations.

“Environmental night is defined as the time between 10:00 p.m. and 7:00 a.m. Noise modeling weighs aircraft operations

occurring during this time at a heavier level than those outside this timeframe.

2.3.5.4 Transit to and from the Airspace and Ranges

The F-35B would not routinely use MTRs to access the airspace and ranges from MCAS Beaufort or

MCAS Cherry Point. Rather, upon departing the Air Station and their air traffic control system, the pilots

would, as with any other aircraft, follow a flight plan using the FAA enroute system. Such routings are

dictated by air traffic in the area and controlled by the FAA. In order to maximize available fuel for

training, the pilots commonly climb to higher altitudes to transit to a range or airspace unit. On return to

the Air Station, the same pattern would apply.
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2.4 No Action Alternative

Analysis of the No Action Alternative provides a benchmark that enables decision makers to evaluate
the environmental consequences of the proposed basing alternatives. CEQ regulations at 40 Code of
Federal Regulations (CFR) 1502.14(d) (Alternatives including the proposed action) require that a No
Action Alternative be evaluated. No action means that the Proposed Action would not be implemented

and that baseline conditions would remain unchanged.

Under the No Action Alternative, the Marine Corps would not provide any facilities or functions to
support the basing or operation of F-35B operational squadrons or PTC on the East Coast. There would
be no transition of F-35B personnel on the East Coast and no new construction or modification to
support the F-35B, or F-35B operations. The F/A-18 and AV-8B squadrons would continue to be used by
the 2d MAW. Legacy aircraft operations at each Air Station would continue at approximately current
levels. The Marine Corps would continue to repair and operate the existing aircraft at greater expense as

the F/A-18 and AV-8B aircraft continue to deteriorate until the end of their useful life.

Congress has legislated that the F-35B be acquired to replace the F/A-18 and AV-8B currently used by
the Marine Corps. A No Action decision would further delay the implementation of Congressional
directives, would negatively affect the overall program for integrating the F-35B into the Marine Corps,
and would delay the fielding of the F-35B for operations and deployment. The No Action Alternative
neither meets the need or purpose of this Proposed Action, but is carried forward as a baseline from

which to compare the impacts of the Proposed Action and any action alternatives.
2.5 Preferred Alternative and Environmentally Preferable Alternative
2.5.1 Preferred Alternative

The Marine Corps selected Alternative 1 as the Preferred Alternative: three operational and two FRS PTC
squadrons at MCAS Beaufort and eight operational squadrons at MCAS Cherry Point. This basing option
best meets the purpose and need of the Proposed Action, and balances environmental impacts with

mission requirements.
2.5.2 Environmentally Preferable Alternative

The CEQ regulations at 40 CFR 1505.2(b) also require that an environmentally preferable alternative be
identified, which for this EIS would be the No Action Alternative. While this alternative would have
impacts, it would not introduce any new impacts than those presented under the affected environment.
The No Action Alternative, however, would not meet the purpose and need of this proposal. A
comparative matrix of the environmental impacts of each alternative is provided in the Executive

Summary. This matrix presents summary data on impacts relative to baseline conditions.
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3.0 RESOURCE DEFINITIONS

3.1 Introduction
3.1.1 Analytical Approach

The National Environmental Policy Act (NEPA) directs agencies to focus an Environmental Impact
Statement (EIS) on potentially significant resources and issues affected by a proposed action or
alternative. It also provides that a NEPA document should consider, but not analyze in detail, those
areas or resources not potentially affected by the proposal. Therefore, a NEPA document should not be
encyclopedic; rather, it should be succinct and to the point. Both description and analysis in an EIS
should provide sufficient detail and depth to ensure that the agency (i.e., Marine Corps) took a critical
look at all resources potentially impacted by an action. NEPA also requires a comparative analysis that
allows decision makers and the public to differentiate among the alternatives. The analysis in this EIS
considers the baseline conditions of the affected environment and compares those to conditions that
might occur should the Marine Corps implement either one of the action alternatives or No Action
Alternative. This EIS focuses on those resources that would be affected by the proposed basing and
operation of F-35B squadrons at Marine Corps Air Station (MCAS) Beaufort, MCAS Cherry Point, and in

regional core airspace.
3.1.2 Affected Environment

The Proposed Action includes four components that directly affect MCAS Beaufort and MCAS Cherry
Point: aircraft replacement/transition, facility requirements, personnel changes, and airfield operations.
Existing airspace and ranges proposed for use by the F-35B aircraft also form part of the affected
environment. As indicated previously in Chapter 2, airspace and ranges defined as core use are the focus
of analysis; occasional use airspace and ranges receive minimal attention, and only for specific issues.
Table 3-1 defines the resources associated with each affected area. As this table reveals, the types of
resources affected by the Proposed Action’s four components are the same for MCAS Beaufort and
MCAS Cherry Point; however, the scope and nature of the effects may differ. In contrast, only certain
components have the potential to affect resources in the airspace or at the ranges. While this EIS
considers all resource topics for all areas, it emphasizes those resources affected by the Proposed Action

and only mentions briefly those resources that are not affected.
3.1.3 Definition of Baseline

Baseline conditions provide a benchmark against which an agency measures the potential impacts of the
alternatives. Differences in the conditions between baseline and the alternatives reflect the magnitude
and intensity of impacts relative to the various resources analyzed. The NEPA document must define the

baseline conditions and timing of the action. Establishing baseline conditions is based on three
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factors: 1) the timing of the various components of the Proposed Action; 2) the timing of other
scheduled and approved actions; and 3) continuity with previous NEPA documentation. As discussed in
Chapter 2, the different components of the action (i.e. aircraft replacement/transition, facility
requirements, personnel changes, airfield operations) would start at different times. Construction of

East Coast facilities would begin in 2011.

Table 3-1 Resources and Potentially Affected Areas

Non-Air Station Airspace and

MCAS Beaufort MCAS Cherry Point Ranges

EIS Resource Section Designations /
Resource Area

Personnel Changes
Airfield Operations
Aircraft Transition

Personnel Changes
Airfield Operations
Aircraft Transition

Personnel Changes
Airfield Operations

c
=
=

7}

c

@©

S
i
=

@©

S

O
=
<

Construction
Construction
Construction

4.2/5.2-Air Station Airfield and

Y N N Y Y N N Y N N N Y
Associated Airspace €s ° 0 | Yes | Yes | No o | Yes o /A /A es

4.3/5.3 Noise Yes | Yes | No | Yes | Yes | Yes | No | Yes No N/A N/A Yes
4.4/5.4 Air Quality No | Yes | Yes | Yes | No | Yes | Yes | Yes No N/A N/A Yes
4.5/5.5 Hazardous Materials, Toxic

Substances, Hazardous Waste, and Yes | Yes | No | Yes | Yes | Yes | No | Yes No N/A N/A No
Contaminated Sites

4.6/5.6 Safety Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes No N/A N/A Yes
4.7/5.7 Land Use Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes No N/A N/A Yes
4.8/5.8 Socioeconomics No | Yes | Yes | No | No | Yes | Yes | No No N/A N/A No
4.9/5.9 Environmental Justice No | No | No | Yes | No | No | No | Yes No N/A N/A Yes
4.10/5.10 Community Services No | Yes | Yes | No | No | Yes | Yes | No No N/A N/A No

4.11/5.11 Utilities and Infrastructure Yes | Yes | Yes | No | Yes | Yes | Yes | No No N/A N/A No

4.12/5.12 Transportation and Ground No | Yes | ves | No No | Yes | ves | No No N/A N/A No

Traffic

4.13/5.13 Biological Resources No | Yes | No | Yes | No | Yes | No | Yes No N/A N/A Yes
:;It/ 514 Geology, Topography, and |\ | vec | No | No | No | Yes | No | No | No | N/A | N/A | No
4.15/5.15 Water Resources No | Yes | Yes | Yes | No | Yes | Yes | Yes No N/A N/A No
:.elsso/jr'clfs Cultural and Traditional No | Yes | No | Yes | No | Yes | No | Yes No N/A N/A Yes

4.17/5.17 Coastal Zone Management No | Yes | No | No | No | Yes | No | No N/A N/A N/A N/A

Notes: Yes =the resource may potentially be affected.
No = the resource is not expected to be affected.
N/A = the resource is not applicable.

Initial basing would start with the Pilot Training Center in 2014 and should be complete by 2018. Aircraft
transition of the operational F-35B squadrons would start in 2014 on the East Coast and is estimated to
be completed by 2023.

Operations within training ranges and airspace would begin when the first F-35B aircraft is based at an

Air Station. Therefore, since activities under each of the alternatives would not begin at either MCAS

3-2 Chapter 3: Resource Definitions
October 2010



U.S. Marine Corps East Coast F-35B Basing EIS

Beaufort or MCAS Cherry Point until 2011, the baseline employed for this EIS consists of the conditions
reasonably foreseeable at that time, i.e., in 2011 when proposed construction is scheduled to begin.
Such conditions would exclude other non-Joint Strike Fighter (JSF) related actions not yet authorized,
although under analysis in separate NEPA documentation. Refer to Chapter 7, Cumulative Impacts, for a

discussion of reasonably foreseeable projects and their NEPA documentation status.
3.1.4 Resources Not Carried Forward for Further Analysis

Recreational resources, as well as aesthetics and visual resources were not carried forward for further
analysis because it is anticipated that the alternatives would have no effect on these resources. A
description of the respective resource and explanation for the resource not being carried forward for

further analysis is provided below.

Recreational resources encompass those indoor and outdoor recreational activities that take place away
from the residence of the participant. Factors that influence recreational experiences include
opportunities (i.e., type and number of facilities) and settings (i.e., municipal park versus wilderness
area). Under each alternative, the following is not anticipated: changes in personnel numbers that could
impact the availability of indoor or outdoor recreational facilities, changes to the type of recreational
pursuits currently found both on and off Station, or change any of the recreational settings found within
the airfield environment, underlying training airspace (there are increases to airspace operations but at
higher altitudes than currently found), or those found adjacent to existing ranges (there would be no
increases in the type or amount of operations and ordnance use than is currently authorized and
analyzed within Marine Corps and Navy environmental documentation). Therefore, this resource

category was not carried forward for further analysis.

Aesthetic and visual resources are defined as the natural and manufactured features that constitute an
area’s aesthetic qualities. These features form the overall impression that an observer receives of an
area, including its landscape character. Landforms, water surfaces, vegetation, and manufactured
features are considered distinctive elements of an area’s visual character if they are inherent to the
function and structure of the landscape. Generally, any activity that has the potential to alter the quality
or distinguishable characteristic of the perceived environment may be considered as having an effect on

the visual resources of that area.

Sensitivity levels are a measure of the concern for the scenic values of a landscape that the public (users)
have. Public lands are given a high, medium, or low sensitivity level by considering the type of user,
amount of use, public uses, adjacent land uses, and special management or research objectives. MCAS
Beaufort and MCAS Cherry Point are considered low visual sensitivity areas and have low visual quality.
Low sensitivity views include typical urban or suburban areas, agricultural and farming areas, industrial

or commercial developments, and other areas that do not contain unique or historic resources typical of
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medium or high visual sensitivity areas. For this reason, visual and aesthetic resources were not carried

forward for further analysis.
3.1.5 Organization of this Chapter

Since the affected area consists of three distinct locations — MCAS Beaufort, MCAS Cherry Point, and
remote airspace and ranges — this EIS presents descriptions of baseline conditions and potential impacts
for each location separately (i.e., Chapters 4, 5, and 6, respectively). However, the basic definitions for
resources would remain the same for all three areas, and to lessen redundancies, the definitions of each
of the resources are provided below. In addition, the affected environment and Region of Influence
(ROLI) is identified below in general terms and specifically in the resource sections of MCAS Beaufort,
MCAS Cherry Point, and MCALF Bogue (including airspace and ranges) in Chapters 4, 5, and 6,
respectively. Information regarding the analytical methodology used in determining potential impacts to

each resource area is provided in Appendix C.
3.2 Airfields and Associated Airspace

Airspace management is defined as the direction, control, and handling of flight operations in the
“navigable airspace” that overlies the geopolitical borders of the United States (U.S.) and its territories.
“Navigable airspace” is airspace above the minimum altitudes of flight prescribed by regulations under
U.S. Code (USC) Title 49, Subtitle VII, Part A, and it includes airspace needed to ensure safety in the
takeoff and landing of aircraft (49 USC Section 40102). The Federal Aviation Administration (FAA) is
responsible for developing plans and policies for using navigable airspace, for designating use of the
airspace necessary to ensure aircraft safety, and ensuring its efficient use through regulations or orders
(49 USC Section 40103(b); FAA Order JO 7400.2G [with changes 1, 2, and 3]). Special Use Airspace (SUA)
identified for military and other governmental activities is charted and published by the National
Aeronautical Charting Office in accordance with FAA Order JO 7400.2G and other applicable regulations
and orders. Management of this resource considers how airspace is designated, used, and administered
to best accommodate the individual and common needs of military, commercial, and general aviation.
To determine how the National Airspace System can best be structured to address all user
requirements, the FAA considers multiple and sometimes competing demands for aviation airspace in
relation to airport operations, Federal Airways, Jet Routes, military flight training activities, and other
special needs to determine how the National Airspace System can best be structured to address all user
requirements. Specific rules and regulations concerning airspace designation and management are listed
in FAA Order 7400.2G.

The two categories of airspace or airspace areas are regulatory and non-regulatory. Within these two
categories there are four types of airspace: Controlled, Uncontrolled, Special Use, and Other. Controlled
airspace is airspace of defined dimensions within which air traffic control service is provided to

Instrument Flight Rule flights and to Visual Flight Rule (VFR) flights in accordance with the airspace
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classification (FAA 2004). Controlled airspace is categorized into five separate classes: Classes A
through E (Figure 3-1). These classes identify airspace that is controlled, airspace supporting airport
operations, and designated airways affording en route transit from place to place. The classes also
dictate pilot qualification requirements, rules of flight that must be followed, and the type of equipment

necessary to operate within that airspace. Uncontrolled airspace is designated Class G airspace.

Class A — Spanning from 18,000 to 60,000 ft msl, Class A airspace mostly supports
long-distance commercial and military aircraft. All flight operations must be under Air
18,000 feet (ft) msl Traffic Control radar coverage and have a clearance prior to entry.

Class E — Usually Class E airspace begins at 1,200 ft AGL and extends
up to but not including 18,000 ft msl. No Air Traffic Control clearance
or radio communication is required for flights under VFR.

10,000 ft msl

Class B - Airspace surrounding the busiest airports in the U.S. (e.g., Atlanta,

Miami, New York etc.), normally beginning at the surface in the immediate
airport area and extending higher as the distance from the airport

_| increases, up to an upper limit of 10,000 ft msl.

4,000 ft AGL
Class C - Similar to Class B, but around 2,500 ft AGL
moderately busy airports (e.g., Raleigh Durham, _
1,200 ft AGL L )éhl;r)lestog g oh -1 Class D - This class extends

Class G - Includes all airspace not otherwise Jacksonville, etc.) from the surface to 2,500 ft AGL
classified below 60,000 ft msl. Class G airspace Class G | ith a vertical limit | Cl1ass G | around airports with a control tower
is typically the airspace very near the ground of 4,000 ft above and not otherwise within Class B
(1,200 ft AGL or less), beneath Class E airspace. the airport. or Class C airspace.

* There is no Class F airspace in the U.S.
Note: AGL = Above Ground Level, msl = Mean Sea Level

F35BE-386-100710

Figure 3-1 Schematic of Airspace Classes

SUA is airspace of defined dimensions where military activities can operate and have boundaries to limit
access by non-participating aircraft (see Figure 2-4). Types of SUA include: Prohibited Areas, Restricted

Areas, Military Operations Areas (MOAs), Warning Areas, Alert Areas, and Controlled Firing Areas.

Other airspace includes advisory areas, temporary flight limitations, areas designated for parachute
jump operations, Military Training Routes, Aerial Refueling Tracks, National Security Areas, and Air
Traffic Control Assigned Airspace (ATCAA). When not required for other needs, an ATCAA can extend the
vertical boundary of training airspace (e.g., a MOA) as authorized for military use by the controlling Air

Route Traffic Control Center.

The affected environment is the airfield that supports aircraft takeoffs, landings, and pattern operations.
It also includes airspace where aircraft operations occur over the Air Station, adjacent airspace where
flight tracks are flown in association with the airfield, and special use airspace in which training takes

place.
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3.3 Noise

For the Proposed Action, many components may generate noise and warrant analysis in this EIS. 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 would 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.

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. Noise is defined as unwanted or
annoying sound that interferes with or disrupts normal human activities. Although exposure to very high
noise levels can cause hearing loss, the principal human response to noise is annoyance (see Appendix
D.3.1). 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, nevertheless readily identified by their
noise output and are typically given special attention in this EIS. Additional background information on

noise, including its effect on many facets of the environment, is provided in Appendix D.

Within the noise sections (Sections 4.3, 5.3, and 6.2), noise levels generated within the airfield and
airspace environment are presented and impacts to land use categories and sensitive receptors
evaluated. Because the Census is conducted every 10 years, and the 2010 Census data are not yet
available, population and housing units were estimated based on 2000 Census block data to ensure the
results of the analysis were comparable across the alternative locations. Census blocks are areas
bounded on all sides by visible features (e.g., streets, roads, streams, and railroad tracks) and by invisible
boundaries (e.g., city, town, township, and county limits, property lines, and short, imaginary extensions
of streets and roads). A census block is the smallest geographic entity for which the Census Bureau

collects and tabulates 100-percent decennial census data, including population and housing unit data.

To further define the number of people and housing units affected by noise, the Marine Corps
determined the proportion of acres found within each contour band and then applied this proportion to
the census block. The population and housing unit estimates by contour band were performed using
U.S. Census block data and a methodology that assumed an even distribution of population and housing
units within each block under the respective contour bands. This methodology provided only an

estimate of the number of people and housing units, but was needed because the U.S. Census block-
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level data, while being the finest resolution available, are of a size comparable to that of the 1-dB

contour band width.

More recent Census sources may be used in this document. However, these references were used to
provide definitions of terms, or for housing, employment, or population trends. More recent data could
not be used to calculate potential noise impacts because the analysis needed to ensure that results were

comparable across the entire analytical area.

Land Uses. Impact analysis of noise on land use categories focuses on those areas affected by airfield
noise as defined by the Air Installation Compatible Use Zone Program (AICUZ). This Program was
established in the early 1970s by the Department of Defense (DoD) to balance the need for aircraft
operations with community concern over aircraft noise and accident potential. The goals of the Program
are to protect the health, safety, and welfare of those living and working near military airfields and to
preserve the military flying mission. The AICUZ study analyzes aircraft noise, accident potential, land use
compatibility, and operational procedures, and it provides recommendations for compatible
development near air installations. The land uses that are most sensitive to noise typically include
residential and commercial areas, public services, and areas associated with cultural sensitivities and

recreational activities. Table 3-2 provides the definitions for the land use categories used in this EIS.

Table 3-2 Land Use Categories and Definitions

Land Use Category Definition
All I | | I f icul I
Rural/Agriculture currently undeveloped land and rural areas used for agricultura
purposes.
Low Density Residential An area of low density development, typically single-family homes.

An area of medium density development, typically a mix of single-family

Medi Density Residential . . -
edium Uensity Residentia homes, multi-family homes, and apartment buildings.

An area of high density development that includes multi-family homes,

Urban - ) . . .
apartment buildings, and mixed-use commercial, retail, and office space.

Includes commercial uses such as a neighborhood shopping district or

Commercial . .
shopping areas anchored by large retail stores.

Includes business parks, product assembly, distribution centers, major

Light | ial
ight Industria utility facilities, and light and heavy industrial uses.

Lands with Marine Corps

Both licl i | I .
Restrictive Easements oth publicly and privately preserved lands

Public/Quasi Public Land owned by the Federal Government, State Government, or Military.

Sensitive Receptors. Under the AICUZ Program, three Noise Zones are identified for community
compatibility purposes. Noise Zone | includes areas exposed to noise levels less than 65 decibels (dB)
using averaged sound levels that occur during the day and night (or DNL). Zone | is generally considered
compatible with all types of sensitive receptors such as schools, hospitals, parks, and churches. Zone I
comprises those areas exposed to noise levels of 65 to 75 dB DNL. Exposure to noise within this area is

normally compatible with activities such as industrial, manufacturing, transportation, and resource
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production (e.g., industrial parks, factories, and highways). Noise Zone Ill are those areas exposed to
noise levels greater than 75 dB DNL. Land uses such as schools are considered incompatible. Within the
AICUZ Program, areas found within Noise Zones Il and IIl are identified for compatibility with aircraft
operations and recommendations are made regarding land use controls. For purposes of this analysis,
census block data were used to identify housing units and populations exposed to noise levels 80 dB
DNL and greater. Since 2000 Census data were used to ensure results of the analysis were comparable
across alternative locations, Geographic Information System data and Air Station specific knowledge
were used to ensure the results reflect current conditions, such as closures of military family housing

communities.

In accordance with DoD guidelines (DoD 2010a), this EIS also used other noise metrics and analyses to
supplement the DNL evaluations. They include analyses of speech interference and Potential Hearing
Loss (PHL). The potential for off-Station residential speech interference is presented in terms of numbers
of events at or above a specified Noise threshold (abbreviated “NA”). The analysis for PHL considers
people’s long-term exposure to noise levels of 80 dB DNL or greater. United States Environmental
Protection Agency (USEPA) Guidelines for Noise Impact Analysis (USEPA 1982) provide guidance for
uniform methods of noise impact assessment. Section 2.3.1 of the USEPA Guidelines specifically
addresses the criteria and procedures for assessing the noise-induced hearing loss (or PHL) in terms of
the Noise-Induced Permanent Threshold Shift (NIPTS), a quantity that defines the permanent change in
hearing level, or threshold, caused by exposure to noise. Numerically, the NIPTS is the change in
threshold averaged over the frequencies 0.5, 1, 2, and 4 kilohertz that can be expected from daily
exposure to noise over a normal working lifetime of 40 years, with the exposure beginning at an age of
20 years. A grand average of the NIPTS over time (40 years) and hearing sensitivity (10 to 90 percentiles
of the exposed population) is termed the Average NIPTS (Appendix D.3 provides detailed information

on these supplemental metrics).

Noise may also affect animal species through disruption of nesting, foraging, migrating, and/or other
habitual movements and life cycle activities; these are presented in the Biological Resources sections
(4.13 and 5.13) and at Appendix D.3.8. Impacts due to aircraft operations in training airspace and ranges

are presented in Chapter 6.

Modeling Overview. Noise and sound are expressed in dB, which is a logarithmic unit. A sound level of O
dB is approximately the threshold of human hearing and is barely audible under extremely quiet
listening conditions. Normal speech has a sound level of approximately 60 dB; sound levels above 120
dB begin to be felt inside the human ear as discomfort. Sound levels between 130 to 140 dB are felt as
pain (Berglund and Lindvall 1995) (Figure 3-2). The minimum change in the sound level of individual
events that an average human ear can detect is about 3 dB. On average, a person perceives a doubling

(or halving) of the sound’s loudness when there is a 10 dB change in sound level.
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COMMON SOUNDS SOUND LEVEL dBA LOUDNESS
- Compared to 70 dBA -

T 130

Oxygen Torch € 32 Times as Loud
120 UNCOMFORTABLE &

Nightclub 4 110 l & 16 Times as Loud
Textile Mill - 100 VERY LOUD

-+ 90 l 4 Times as Loud
Heavy Truck at 50 Feet

- 80 T
Garbage Disposal

20 MODERATELY LOUD

Vacuum Cleaner at 10 Feet l
Automobile at 100 Feet —+ 60
Air Conditioner at 100 Feet

1 50 T 1/4 as Loud
Quiet Urban Daytime o QUIET
Quiet Urban Nighttime 1 30 Y 1/16 as Loud
Bedroom at Night 1 20
Recording Studio -+ 10 JUST AUDIBLE
Threshold of Hearing + 0

F35B-331-090910

Sources: Derived from Handbook of Noise Control, Harris 1979, and FICAN 1997.
Figure 3-2 Typical A-Weighted Sound Levels of Common Sounds

All sounds have a spectral content, meaning their magnitude or level changes with frequency, where
frequency is measured in cycles per second or hertz. To mimic the human ear’s non-linear sensitivity and
perception of different frequencies of sound, the spectral content is weighted. For example,
environmental noise measurements are usually on an “A-weighted” (dBA) 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.
“C-weighting” (dBC), is typically applied to low frequency, impulsive sounds such as sonic boom or

ordnance detonation.

In accordance with DoD guidelines and standard practice for environmental impact analysis documents,
the noise analysis herein utilizes the following (A-weighted) noise descriptors or metrics: Maximum

Sound Level (Lmax), Sound Exposure Level (SEL), and DNL. Single noise events are designated in L., and
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SEL, whereas DNL is a time-averaged metric that describes the cumulative noise environment in a 24-
hour period. DNL accounts for all the single-event noise levels occurring in a specified period and takes
into consideration the increased human sensitivity to noise at night by applying a 10-dB penalty to
nighttime events (i.e., those occurring between 10:00 p.m. and 7:00 a.m. [or environmental nighttime]).
The Onset-Rate Adjusted Monthly variant of DNL, denoted as Ly, is specifically used to describe
aircraft noise exposure from operations within SUA. C-weighted DNL, denoted CDNL or dBC DNL, is
specifically used to describe noise exposure from ordnance activity and sonic booms. Each descriptor,

along with other noise metrics, is described in more detail at Appendix D.2.
Noise impact analyses used the following modeling parameters common to all three airfields:

e Detailed F-35B flight operations by type of operation and DNL time periods were derived from data
provided and approved by the Marine Corps, and are based on best available estimates of the
training syllabus for this new aircraft.

e Marine Corps flight tracks and profiles were developed specifically for F-35B operations based on
training syllabi in development for the operational and Fleet Replacement Squadrons (HQMC 2010).

The Marine Corps provided F-35B maintenance run-up data. General run-ups would be limited to in-

frame, low-power maintenance activities on the flightline (see Appendix D.5 and D.6 for operational

input and data assumptions). DoD acoustic models used for aircraft noise analysis are semi-empirical.

That is, they begin with noise levels that are measured from each aircraft type. These reference noise

levels are then used to compute the noise that propagates into the community. Aircraft noise varies

with speed, power, and configuration, so reference noise data must be collected under a variety of
conditions while the aircraft is in flight and during ground run-up. Because these data are the foundation
of the noise analysis, they are conducted systematically under controlled conditions. An aircraft must be
scheduled for and dedicated to the measurements for several days. At least a dozen, and often several
dozen, microphones are employed. Noise data are collected on instrumentation-quality recorders.

Aircraft flight path and operating parameters are recorded, synchronized with the acoustic readings.

Weather conditions are included, and the acoustical properties of the ground at the test site are

measured. The sound recordings are then analyzed and processed into the source format required for

the models.

Such an acoustical measurement program was conducted on an F-35A (test article AA-1) at the Air Force
Flight Test Center (AFFTC) at Edwards Air Force Base (AFB) in California in 2008 (JSF Program Office &
Lockheed Martin 2009). The results of the Edwards AFB measurements were compiled into the
reference acoustic database for the NOISEMAP computer model which, in turn, was used for the EIS
noise analyses. Naval Air Station (NAS) Patuxent River, where test articles of the F-35B aircraft are
conducting developmental flights, is too restrictive and currently unavailable for conducting a proper
acoustic measurement program. Noise from other non-JSF test activities and variations in terrain (i.e.,

trees, water, and peculiar man-made structures) surrounding the NAS complicate acoustic data
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collection. Acoustic testing is programmed for the AFFTC when the short takeoff vertical landing (STOVL)

F-35B aircraft become available later in the JSF test program.

The 2008 acoustic data collected at Edwards AFB are the best available reference acoustic data for the
F-35 series and meet the analytical needs of the Marine Corps EIS. All three F-35 aircraft variants use the
same engine and share common flight characteristics. They are operationally the same in conventional
flight and airfield operations, in particular in departure, approach, and Instrument Flight Rule (IFR)
closed pattern. While the test article AA-1 could not perform the entire flight envelope planned for the
F-35B (i.e., STOVL operations), the required flight profile parameters of engine power settings, altitudes,
and speeds for STOVL-type operations were obtained from computer simulations of the F-35B (Wyle
2009). Final modeling incorporated adjustments to these flight profiles to comply with local airfield
course rules, and were used to generate an accurate representation of anticipated noise exposure from

forecast operations that support the required training and unit readiness posture.

The affected environment for this resource is the area that would be affected by noise generated from
aircraft operating at the three airfields, along flight tracks within the vicinity of the airfields, within
special use airspace, and above training ranges.

34 Air Quality

Pollutants are defined as three general types: 1) criteria, 2) toxic, and 3) hazardous compounds. Criteria
and toxic pollutants have national and/or State ambient air quality standards; hazardous pollutants are

State regulated.

Criteria Pollutants. Air quality is defined by ambient air concentrations of specific pollutants determined
by the USEPA to be of concern with respect to the health and welfare of the general public. Six major
pollutants of concern, called “criteria pollutants,” are carbon monoxide (CO), sulfur dioxide (SO,),
nitrogen dioxide (NO,), ozone (O3), suspended particulate matter (PM) less than or equal to 10 and 2.5
microns in diameter (PMy, and PM,;), and lead (Pb). The USEPA has established National Ambient Air
Quality Standards (NAAQS) for these pollutants. Areas that violate a Federal air quality standard are

designated as non-attainment areas.

Ambient air quality refers to the atmospheric concentration of a specific compound (amount of
pollutants in a specified volume of air) that occurs at a particular geographic location. The ambient air
quality levels measured at a particular location are determined by the interactions of emissions,
meteorology, and chemistry. Emission considerations include the types, amounts, and locations of
pollutants emitted into the atmosphere. Meteorological considerations include wind and precipitation
patterns affecting the distribution, dilution, and removal of pollutant emissions. Chemical reactions can
transform pollutant emissions into other chemical substances. Ambient air quality data are generally
reported as a mass per unit volume (e.g., micrograms per cubic meter of air [pug/m?] or milligrams per

cubic meter of air [mg/m?]) or as a volume fraction (e.g., parts per million [ppm] by volume).
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Pollutant emissions typically refer to the amount of pollutants or pollutant precursors introduced into
the atmosphere by a source or group of sources. Pollutant emissions contribute to the ambient air
concentrations of criteria pollutants, either by directly affecting the pollutant concentrations measured
in the ambient air or by interacting in the atmosphere to form criteria pollutants. Primary pollutants,
such as CO, SO,, Pb, and some particulates, are emitted directly into the atmosphere from emission

sources.

Secondary pollutants, such as Oz, NO,, and some particulates, are formed through atmospheric chemical
reactions that are influenced by meteorology, ultraviolet light, and other atmospheric processes. PM;g
and PM, s are generated as primary pollutants by various mechanical processes (for example, abrasion,
erosion, mixing, or atomization) or combustion processes. However, PM;q and PM, s can also be formed
as secondary pollutants through chemical reactions or by gaseous pollutants condensing into fine
aerosols. In general, emissions that are considered “precursors” to secondary pollutants in the
atmosphere (such as reactive organic gases, volatile organic compounds (VOCs), and oxides of nitrogen
(NO,), which are considered precursors for O3), are the pollutants for which emissions are evaluated to

control the level of O3 in the ambient air.

As mentioned above, NAAQS represent maximum acceptable concentrations that generally may not be
exceeded more than once per year, and the annual standards may never be exceeded. The NAAQS are
shown in Table 3-3 (on the following page). In South Carolina, the Department of Health and
Environmental Control is responsible for monitoring air quality and reporting to the USEPA. In North
Carolina, the Department of Environment and Natural Resources is responsible for monitoring air

quality.
Other Air Quality Considerations

Sources of emissions evaluated in this EIS include aircraft operations, construction and construction
vehicles, dust generated by land clearing, and personally owned vehicles. For aircraft operations, taxiing,

maintenance, and flying are all examined.

Construction Emissions. Factors used to derive the construction source emissions were obtained from
Median Life, Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling (USEPA
2004a); Exhaust and Crankcase Emission Factors for Nonroad Engine Modeling—Compression-Ignition
(USEPA 2004b); Nonroad Engine and Vehicle Emission Study—Report (USEPA 1991); Exhaust Emission
Factors for Nonroad Engine Modeling—Spark-Ignition (USEPA 2005a); Conversion Factors for
Hydrocarbon Emission Components (USEPA 2005b); Comparison of Asphalt Paving Emission Factors
(CARB 2005); WRAP Fugitive Dust Handbook (WRAP 2006); Analysis of the Fine Fraction of Particulate
Matter in Fugitive Dust (MRl 2005); and Mobile 6.2.03 (USEPA 2003).
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Table 3-3 National Criteria Pollutant Standards

. National Standards *
Pollutant Averaging Time : o bd
Primary ™ Secondary
0O; 8-hour 0.075 ppm Same as primary
9 ppm
8-hour (10 mg/m’)
co 35 ppm
1-hour (40 mg/m’) —
NO Annual 0.053 ppm Same as primary
2
1-hour 0.1 ppm —
Annual 0.03 ppm —
24-hour 0.14 ppm —
SO, 0.5 ppm
-h —
3-hour (1,300 pg/m’)
1-hour 75 ppb —
PM Annual — —
10 24-hour 150 pg/m? Same as primary
oM Annual 15 pg/m? Same as primary
23 24-hour 35 ug/m? Same as primary
Pb Rolling 3-month period 0.15 pg/m? Same as primary
Source: USEPA 2009a.
Notes:

®Standards other than the 1-hour Os, 24-hour PMy,, 24-hour PM, 5, and those based on annual averages are not to be
exceeded more than once per year.

® Concentrations are expressed first in units in which they were promulgated. Equivalent units are given in parenthesis.

“Primary Standards: The levels of air quality necessary, with an adequate margin of safety to protect the public health.
Each State must attain the primary standards no later than 3 years after that State’s implementation plan is approved by

the USEPA.
d Secondary Standards: The levels of air quality necessary to protect the public welfare from any known or anticipated
adverse effects of a pollutant.

Aircraft Emissions. Data used to calculate emissions from F-35B operations were obtained from the JSF
Program Office in charge of design and development of the F-35. Engine time in modes, taxi time,
approach, and departure parameters from the test F-35A aircraft were used to estimate emissions, since
the F-35B engine is still in the developmental stage and no operational data are available (personal
communication, Luker 2009). For the Marine Corps Air Facility Quantico and Naval Air Station Patuxent
River F-35B environmental analyses, Karnes2 flight profiles were used to identify engine fuel flow rates,
engine power setting, airspeed, altitude, and times in mode for each mode of operation in the profile.
Emission indices for criteria pollutants were then derived based on F-35A test data collected during
engine testing conducted by the Air Force. The F-35B air emissions profile appear to differ from the F-
35A emissions, which is likely due to different assumptions on F-35B and F-35A training flight profiles,

use of afterburners, extent of engine run-ups, and other operational variations.
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Operational data used to calculate proposed F-35B emissions were obtained from the Marine Corps
(data validated by HQMC Aviation, 2010). Following the approach used in the Final EIS for the
Introduction of the F/A-18E/F (Super Hornet) Aircraft to the East Coast of the United States (DoN 2003a),
standard fighter aircraft ground support equipment (GSE) was used and were based on DoN’s 2000 Final
Report for Emission Testing on Ground Support Equipment at Naval Air Stations. These are the best data
available because the F-35B GSE is still in the research and development stage and emission indices have

not been determined for any F-35B-specific GSE.

Greenhouse Gas Emissions. Greenhouse gases (GHGs) trap heat in the atmosphere. GHG emissions
occur from natural processes as well as human activities. Accumulation of GHGs in the atmosphere
helps regulate the earth’s temperature. Scientific evidence suggests a trend of increasing global
temperature over the past century may be related to an increase in GHG emissions from human
activities. The climate change connected to global warming and its associated ecological changes may

produce negative economic and social consequences across the globe.

The most common GHGs emitted from natural processes and human activities include carbon dioxide
(CO,), methane (CH,), and nitrous oxide. Examples of GHGs created and emitted primarily through
human activities include fluorinated gases (hydrofluorocarbons and perfluorocarbons) and sulfur
hexafluoride. Each GHG is assigned a global warming potential (GWP). The GWP is the ability of a gas or
aerosol to trap heat in the atmosphere. The GWP rating system is standardized to CO,, which has a value
of one. For example, CH, has a GWP of 21, which means that it has a global warming effect 21 times
greater than CO, on an equal-mass basis. Total GHG emissions from a source are often reported as a CO,
equivalent (CO,e). The CO,e is calculated by multiplying the emission of each GHG by its GWP and
adding the results together to produce a single, combined emission rate representing all GHGs (USEPA
2009b).

On a national scale, Federal agencies are addressing GHG emissions by reductions mandated in Federal
laws and Executive Orders (EO). This includes EO 13514, Federal Leadership in Environmental, Energy,
and Economic Performance, signed in October 2009 (Federal Register 2009). In an effort to reduce
energy consumption, reduce dependence on petroleum, and increase the use of renewable energy
resources in accordance with the goals set by EO 13514 and the Energy Policy Act of 2005, the Marine
Corps has implemented a number of renewable energy projects (Federal Register 2009). The types of
projects currently in operation include thermal and photovoltaic solar systems, geothermal power
plants, and wind generators. The Marine Corps continues to promote and install new renewable energy

projects.

In addition, on October 30, 2009, the USEPA published 40 Code of Federal Regulations (CFR) Part 98,
which requires mandatory reporting of GHGs from large GHG emitters, fossil fuel suppliers, and

industrial gas suppliers. In general, the threshold for reporting is 25,000 metric tons or more of carbon
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dioxide equivalent per year. The potential effects of proposed GHG emissions are by nature global and
cumulative impacts, as individual sources of GHG emissions are not individually significant enough to
have an appreciable or measurable effect on climate change. Therefore, the impact of proposed GHG
emissions to climate change is discussed in the context of cumulative impacts in Chapter 7 of this EIS,

and Appendix E provides data on the assumptions used and calculations applied.

The affected environment comprises the counties in which emissions would be generated from activities

associated with aircraft operations and maintenance, demolition/construction, and vehicle commuting.
3.5 Hazardous Materials, Toxic Substances, Hazardous Waste, and Contaminated Sites

This EIS analyzes impacts related to hazardous materials, toxic substances, hazardous waste, and
contaminated sites. Specifically, this EIS analyzes the potential for hazardous materials to be introduced
to the respective installation during the course of site development and construction activities; for toxic
and hazardous wastes generated as a result of construction and demolition activities; and for
encounters with contaminated media during the course of site preparation and construction/demolition
activities. This EIS also analyzes impacts related to the continuing use of hazardous materials and

generation of hazardous wastes during F-35B aircraft operations and maintenance.

Hazardous Materials and Waste. Hazardous materials are chemical substances that pose a substantial
hazard to human health or the environment. Hazardous materials include hazardous substances,
extremely hazardous substances, hazardous chemicals, and toxic chemicals. In general, these materials
pose hazards because of their quantity, concentration, physical, chemical, or infectious characteristics.
Resource Conservation and Recovery Act (RCRA) (42 USC 6903[5]) defines a hazardous waste as a solid
waste, or combination of solid waste, which because of its quantity, concentration, or physical,
chemical, or infectious characteristics may: 1) cause, or significantly contribute to, an increase in
mortality or an increase in serious irreversible, or incapacitating reversible, illness; or 2) pose a
substantial present or potential hazard to human health or the environment when improperly treated,

stored, transported, disposed of, or otherwise managed.

Hazardous substances are defined and regulated under laws administered by the U.S. Occupational
Safety and Health Administration (OSHA), USEPA, and U.S. Department of Transportation (DOT). Each of
these agencies incorporates hazardous substance terminology in accordance with its unique
Congressional mandate: OSHA regulations categorize substances in terms of their impacts on employee
and workplace health and safety; DOT regulations categorize substances in terms of their safety in
transportation; and USEPA regulations categorize substances in terms of protection of the environment

and public health.

With regard to environmental impacts, hazardous substances are regulated under several Federal
programs administered by the USEPA, including the Comprehensive Environmental Response

Compensation and Liability Act (CERCLA), Emergency Planning and Community Right-to-Know Act, Toxic
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Substances Control Act (TSCA), and RCRA. DoD installations are required to comply with these laws

along with other applicable Federal, State, and DoD regulations, as well as with relevant EOs.

In regulations promulgated under RCRA, the USEPA defines hazardous waste as a solid waste which is
not excluded from regulation as a hazardous waste under 40 CFR 261.4(b) and exhibits any of the
characteristics (ignitability, corrosivity, reactivity, and toxicity) described in 40 CFR 261; or is listed in 40
CFR 261 Subpart D; or is a mixture containing one or more listed hazardous wastes. Hazardous wastes
may take the form of solid, liquid, contained gaseous, semi-solid wastes (e.g., sludges), or any
combination of wastes that pose a substantial present or potential hazard to human health or the
environment and have been discarded or abandoned. Military munitions used for their intended
purposes on ranges or collected for further evaluation and recycling are not considered waste per the
Military Munitions Rule (40 CFR 266.202). For the purposes of this EIS, hazardous wastes include solid
wastes that are regulated as hazardous based on either direct listing by USEPA or characteristics
(ignitability, reactivity, corrosivity, and toxicity), as well as those contaminants present in environmental

media (e.g., soil or groundwater).

EO 13514, Federal Leadership in Environmental, Energy, and Economic Performance, requires the
promotion of pollution prevention and elimination of waste by reducing and minimizing the quantity of
toxic and hazardous chemicals and materials acquired, used, or disposed. Additionally, 95 percent of all

new contracts require the use of products that are non-toxic or less-toxic.

Activities at MCAS Beaufort and MCAS Cherry Point require the use and storage of a variety of
hazardous materials and wastes, including flammable and combustible liquids, acids, corrosives,
caustics, compressed gases, solvents, paints, paint thinners, and various other petroleum oils and
lubricants MCAS Beaufort and MCAS Cherry Point have procedures in place for purchase, receiving, use,
reuse, recycle, and final disposal of hazardous materials used on the installations. Specific details of the
procedures are provided in the Air Station’s respective section of this EIS. Such substances are not
handled at Marine Corps Auxiliary Landing Field [MCALF] Bogue.

Toxic Substances. The promulgation of TSCA (40 CFR Parts 700-766) represented an effort by the
Federal government to address those chemical substances and mixtures for which it was recognized that
the manufacture, processing, distribution, use, or disposal may present unreasonable risk of personal
injury or health of the environment, and to effectively regulate these substances and mixtures in
interstate commerce. The TSCA Chemical Substances Inventory lists information on more than 62,000
chemicals and substances. Toxic chemical substances regulated by USEPA under TSCA include asbestos
and lead, which for the purposes of this EIS, are evaluated in the most common forms found in

buildings, namely asbestos-containing materials (ACM) and lead-based paint (LBP).
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ACMs have been classified as a hazardous air pollutant by USEPA in accordance with Section 112 of the
Clean Air Act. Surveys would be conducted for ACMs, as required by 40 CFR 61.145, during the design

phase of projects and prior to modification, demolition, or relocation of any structures.

LBP may also be present in buildings or other facilities that would be modified or demolished as part of
each alternative. Similar to ACMs, LBP surveys would be conducted during project design phase and
prior to any structural modification, demolition, or relocation. LBP sampling would be conducted on the
structures to be removed and analyzed in accordance with USEPA-approved Toxicity Characteristic
Leaching Procedure methodology. Based on this Federal testing methodology, the paint would be
considered hazardous if lead is detected at concentrations greater than 5 micrograms per liter. If LBP
were detected at hazardous concentrations, these materials would be removed. LBP would be
characterized, managed, transported, and disposed according to applicable State and Federal

requirements for protecting human health and safety and the environment.

Contaminated Sites. Potential hazardous waste contamination areas are being investigated as part of
the Defense Environmental Restoration Program (DERP). As part of DERP, the DoD has created the
Installation Restoration Program (IRP) and the Military Munitions Response Program (MRP). These
programs were instituted to satisfy the requirements of CERCLA and RCRA for former and current

hazardous waste sites.

The hazards associated with historic ranges include military waste munitions that were improperly
disposed and unexploded munitions rounds. The DoN initiated the MRP in response to DERP guidance
released in September 2001. The MRP is designed to clean up discarded military munitions, unexploded
ordnance, and their chemical residues at closed historic ranges and munitions disposal sites. The MRP is
modeled after the IRP and is implemented using the process developed for cleanup under CERCLA
legislation. This program must also address the unique explosive safety hazards associated with
munitions and explosives and human health risks posed by munitions constituents at Navy and Marine

Corps locations not designated as operational ranges.

The affected environment for this resource includes the facilities where hazardous and/or toxic
materials and wastes are generated and disposed of, as well as where contaminated sites would be
disturbed. For purposes of this analysis that includes the Air Stations and facilities (outside installation

boundaries) approved for disposal of these substances.
3.6 Safety

The Marine Corps practices Operational Risk Management as outlined in Marine Corps Order (MCO)
3500.27A. Requirements outlined in these documents provide for a process to maintain readiness in
peacetime and achieve success in combat while safeguarding people and resources. The safety and
environmental health analysis contained in the respective sections addresses issues related to the

health and well-being of both military personnel and civilians living on or in the vicinity of MCAS
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Beaufort, MCAS Cherry Point, and training airspace areas. Specifically, this section provides information
on hazards associated with aviation safety (aircraft mishaps or accidents, Accident Potential Zones
[APZs], Bird/Wildlife Aircraft Strike Hazard [BASH]), and explosive safety.

Aircraft Mishaps are classified as A, B, or C (Table 3-4). Class A mishaps are the most severe with total
property damage of $2 million or more, or a fatality, and/or permanent total disability; the rates are
typically calculated per 100,000 flying hours. Table 3-4 provides definitions of how mishaps are

categorized.

Table 3-4 Aircraft Mishap Definitions

Classification Total Property Damage Fatality/Injury
A $2,000,000 or more and/or aircraft destroyed | Fatality or permanent total disability
P t ial disabili th
B $500,000 or more but less than $2,000,000 ermanent partial disability or three or more

persons hospitalized as inpatients

Nonfatal injury resulting in loss of time from

I h
¢ 350,000 or more but less than 5500,000 work beyond day/shift when injury occurred

Source: General Accounting Office 1998.
Emergency and Mishap Response involves the procedures and equipment needed to react to mishaps
on or off the Air Station. Elements of this response include rescue, fire suppression, security, and

investigation.

Accident Potential Zones are established at airfields to delineate recommended surrounding land uses
for the protection of people and property on the ground. APZs define the areas in the vicinity of an
airfield that would have the highest potential to be affected if an aircraft mishap were to occur. AICUZ
guidelines identify three types of APZs for airfields based on aircraft mishap patterns: the Clear Zone,
APZ |, and APZ Il. The standard Clear Zone is a trapezoidal area that extends 3,000 ft from the end of a
runway and has the highest probability of being impacted by a mishap. APZ |, which typically extends
5,000 ft from the end of the Clear Zone, has a lower mishap probability; and APZ Il, which typically
extends 7,000 ft from the end of APZ |, has the lowest mishap probability of the three zones.

Bird/Wildlife Aircraft Strike Hazards. Bird/wildlife aircraft strikes and the hazards they present form
another safety concern for aircraft operations. According to the International Civil Aviation Organization,
approximately 90 percent of all bird strikes occur on or in the vicinity of airports during takeoff, landing,
and associated phases (ICAO 1999, 2001; FAA 2009). In the U.S., approximately 59 percent of bird strikes
occur at less than 100 ft and approximately 9 percent of bird strikes occur above 3,000 ft (FAA 2009).
The Marine Corps order implementing the BASH program is MCO P5090.2A, Environmental Compliance
and Protection Manual. MCO P5090.2A requires implementing a program to reduce the potential for

collisions between birds or other animals and aircraft.

Explosive Safety. Ordnance storage operations must be conducted in a manner that (1) provides the
maximum possible protection to personnel and property, both inside and outside the Air Station, from

the damaging effects of potential accidents, (2) limits the exposure of a minimum number of persons,
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for a minimum time, to the minimum amount of ammunition and explosives consistent with safe and
efficient operations, and (3) complies with ammunition and explosives safety standards (primarily DoD
6055.9-STD, DoD Ammunition and Explosive Safety Standards). One of the principal means of meeting
these objectives is through the establishment of Explosive Safety Quantity Distance (ESQD) arcs. ESQD
arcs determine the distance between ordnance storage and handling facilities and inhabitable areas.
This includes public travel routes (public roads and roads on a military installation that are used
routinely by the general public for through traffic, navigable streams, or passenger railroads).
Ammunition and bulk explosives are stored in magazines specifically designed, sited, and designated for
this purpose. A magazine’s ESQD arc is calculated by the type and amount of ordnance stored in that
magazine. ESQD requirements and permissible storage capacities are established by Naval Sea Systems

Command and approved by DoD Explosives Safety Board.

Construction Safety. Human health and safety issues associated with construction are generally found
with traffic and the potential for accidents involving pedestrians and vehicles, as well as safety of
personnel involving land uses within or adjacent to the construction zones. All construction and
demolition activities are required to be performed in accordance with all Federal regulations, including

applicable OSHA requirements.

The affected environment includes areas exposed to demolition and construction activities. It also
comprises facilities where aircraft maintenance takes place, in the airfields and overlying airspace where
aircraft conduct flight operations (including arrival, departure, and pattern activities), and in airspace

and ranges where training occurs.
3.7 Land Use

Land use often refers to human modification of land for residential or economic purposes. The
attributes of land use include general land use and ownership, special use land areas, and land
management plans. Land use is regulated by management plans, policies, regulations, and ordinances
(i.e., zoning) that determine the types of uses that are allowable or to protect specially-designated or

environmentally-sensitive uses.

The land use discipline is interrelated with other resource areas including noise, socioeconomics, and
cultural resources. The impact analysis for land use focuses on those areas affected by airfield
operations and safety footprint as defined by the AICUZ Program. The AICUZ Program was established in
the early 1970s by the DoD to balance the need for aircraft operations with community concern over
aircraft noise and accident potential. The Program goals are to protect the health, safety, and welfare of
those living and working near military airfields and to preserve the military flying mission. The AICUZ
study analyzes aircraft noise, accident potential, land use compatibility, and operational procedures, and
provides recommendations for compatible development near installations supporting aircraft

operations. As was outlined above, noise impacts to sensitive land uses are presented in the noise
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sections (4.3 and 5.3). Within the land use sections (4.7 and 5.7), airfield safety footprints are identified
(per AICUZ Program parameters) and are categorized into three APZs. Refer to Section 3.6, Safety, for

more information on APZs.

Given how land use is evaluated, the affected environment includes the Air Stations and MCALF Bogue,

as well as the cities and counties in which these installations are found.
3.8 Socioeconomics

Socioeconomics describes the basic attributes and resources associated with the human environment,
particularly population, housing, and economic activity. Economic activity typically encompasses
employment, personal income, and industrial growth. The project area for socioeconomics is defined as
the area in which the principal effects arising from implementation of the alternatives are likely to occur.
Each alternative has the potential to cause socioeconomic impacts to the communities around the Air

Stations through changes or relocation of personnel.

Within the socioeconomic sections (Sections 4.8 and 5.8), Census and other source data are used to
define terms, as well as for analyzing housing, employment, or population trends. Wherever possible,
the most recent trend data were used; however, because the analysis needed to ensure results were
comparable across the entire analytical area (i.e., three geographically separate areas), older data may

have used. Appendix F describes in more detail the methodology used for this EIS analysis.

The ROl for socioeconomics includes those cities and counties impacted by construction and
employment revenue as well as in communities where personnel increases and/or decreases would

occur.
3.9 Environmental Justice/Protection of Children

In 1994, EO 12898, Federal Actions to Address Environmental Justice in Minority and Low-Income
Populations (Environmental Justice), was issued to focus the attention of Federal agencies on human
health and environmental conditions in minority and low-income populations. This EO was also
established to ensure that, if there were a disproportionately high and adverse human health or
environmental effects of Federal actions on these populations, those effects would be identified and
addressed. Environmental justice is achieved if minority and low-income communities are not subjected
to disproportionately high or adverse environmental effects. The environmental justice analysis
addresses the characteristics of race, ethnicity, and poverty status for populations residing in areas

potentially affected by implementation of the alternatives.

In 1997, EO 13045, Protection of Children from Environmental Health Risks and Safety Risks (Protection
of Children) was issued to identify and address issues that affect the protection of children. Children may
suffer disproportionately more environmental health and safety risks than adults because of various

factors such as: children’s neurological, digestive, immunological, and other bodily systems are still
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developing; children eat more food, drink more fluids, and breathe more air in proportion to their body
weight than adults; children’s behavior patterns may make them more susceptible to pollution and
accidents because they are less able to protect themselves; and children’s size and weight may diminish

their protection from standard safety features.

Within the environmental justice sections (Sections 4.9 and 5.9), Census and other source data were
used to define terms, as well as for analyzing demographic or population trends. Wherever possible, the
most recent trend data were used; however, because the analysis needed to ensure results were
comparable across the entire analytical area (i.e., three geographically separate areas), older data may

have been used.

As was noted above, environmental justice analysis addresses the characteristics of race, ethnicity, and
poverty status for populations residing in areas potentially affected by the Proposed Action. Therefore,

in this EIS the ROl is the city and county in which the alternatives are proposed.
3.10 Community Services

Community Services include health services, security services, fire protection, and education services.
Housing for MCAS Beaufort and MCAS Cherry Point are discussed separately in Sections 4.8 and 5.8,
respectively. These sections describe the range of community facilities within the vicinity of MCAS
Beaufort and MCAS Cherry Point potentially affected by implementation of the four action alternatives.
As such, the affected environment includes the city/town and county in which the Air Station is located

and where personnel associated with the Proposed Action would live and work.
3.11 Utilities and Infrastructure

Infrastructure refers to the system of public works, such as utilities, that provide the underlying
framework for a community or installation. Infrastructure components and utilities to be discussed

include potable water, wastewater, electricity and telecommunications, and solid waste.

In regards to potable water, EO 13514, Federal Leadership in Environmental, Energy, and Economic
Performance, requires a 2-percent annual reduction in potable water intensity by Fiscal Year 2020
(FY20). In addition, water management strategies, including the use of water-efficient and low-flow
fixtures, must be implemented and 95 percent of all new contracts must require the use of water-
efficient products. EO 13514 also requires that all new construction comply with the Guiding Principles
for Federal Leadership in High Performance and Sustainable Buildings (Guiding Principles). This includes
reducing potable water consumption by a minimum of 50 percent over water consumed by

conventional means.

In regards to energy, EO 13514 also requires that existing buildings be managed to reduce energy

consumption, all new Federal buildings that enter the planning process in 2020 are designed to achieve
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zero-net-energy standards by 2030, and that 95 percent of all new contracts include products that are

energy-efficient.

In regards to solid waste, EO 13514 requires promotion of pollution prevention and elimination of waste
through source reduction; diverting at least 50 percent of non-hazardous solid waste, excluding
construction and demolition (C&D) debris, by the end of FY15; diverting at least 50 percent of C&D
materials and debris by the end of FY15; and increasing diversion of compostable and organic material

from the waste stream.

Similar to Community Services, the affected environment for utilities and infrastructure resources
includes the city/town and county in which the Air Station is located and where personnel associated

with the Proposed Action would live and work.
3.12 Transportation and Ground Traffic

Transportation and ground traffic include vehicle movement throughout a road and highway network.
Roadways are classified into one of three types according to the function each serves in moving traffic:
arterial highways, collector roadways, and local streets. Arterial highways and interstates serve the
movement of traffic regionally and between population and activity centers with a minimal level of
access to adjacent properties. Collector roadways serve the movement of traffic from population and
activity centers and funnel them onto arterial highways with a moderate level of access to adjacent
properties. Local roadways provide access to adjacent properties and move traffic onto collector and

arterial roadways.

EO 13514 requires the advancement of regional and local integrated planning through participation in
regional transportation planning and recognizing existing community transportation infrastructure. In
addition, the EO requires that the planning process for new facilities include consideration of sites that

are pedestrian friendly, near existing employment centers, and accessible to public transit.

The affected environment for this resource is the local and regional transportation networks that
provide access to MCAS Beaufort and MCAS Cherry Point. Neither MCALF Bogue nor training airspace

would affect ground traffic or transportation; refer to Section 3.2 for airspace transportation discussion.
3.13 Biological Resources

Biological resources include living, native, or naturalized plant and animal species and the habitats
within which they occur. Plant associations are referred to generally as vegetation, and animal species
are referred to generally as wildlife. Habitat can be defined as the resources and conditions present in
an area that support a plant or animal. Although the existence and preservation of biological resources
are intrinsically valuable, these resources also provide aesthetic, recreational, and socioeconomic values
to society. This analysis focuses on species or vegetation types that are important to the function of the

ecosystem, are of special societal importance, or are protected under Federal or State law or statute.
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For purposes of this EIS, these resources are divided into four major categories: vegetation, wildlife, and

special status species.

Vegetation includes terrestrial plant communities and constituent plant species. Wetlands and special
status plant species may be mentioned as relevant to the overall vegetation of the affected

environment, but these categories are discussed in more detail in separate sections.

Wildlife includes all animal species, i.e. insects and other invertebrates, fish, amphibians, reptiles, birds,

and mammals, focusing on the species and habitat features of greatest importance or interest.

Birds, both migratory and most native-resident bird species, are protected under the Migratory Bird
Treaty Act (MBTA), and their conservation by Federal agencies is mandated by EO 13186 (Migratory Bird
Conservation). The MBTA prohibits the taking, killing, or possessing of migratory birds unless permitted
by regulation. In 2003, the National Defense Authorization Act was signed and 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 rule authorizing the DoD to take
migratory birds in such cases include a requirement that the Armed Forces must cooperate with the U.S.
Fish and Wildlife Service (USFWS) to develop and implement conservation measures to minimize or

mitigate adverse effects of activities.

Special Status Species are defined as 1) Federally-listed plant and animal species and their habitats that
are protected under the Endangered Species Act (ESA); and 2) other special-status species, including
State-listed species that are not Federally listed and other species of special concern indentified by State

and Federal agencies.

Specific to MCAS Beaufort, State-listed species are protected under South Carolina’s Nongame and
Endangered Species Conservation Act and at MCAS Cherry Point they are protected under North
Carolina’s Plant Protection Conservation Act and North Carolina’s ESA. Other protected species include
State-specific species of special concern, rare species, unusual species, or a watch-list species. The focus
of the analysis is on the Federally- and State-listed or candidate threatened and endangered species, per
MCO P5090.2a, change 2. Other species of conservation concern are addressed, but are not analyzed to
the same level of detail as the species listed by the USFWS as threatened or endangered. Refer to
Sections 4.13 and 5.13 for a list of special-status species at MCAS Beaufort and MCAS Cherry Point,

respectively.

The affected environment includes areas affected by aircraft-generated noise and ground disturbance
from construction/demolition activities. Since none of these activities would affect marine species, they

are not evaluated in detail in this EIS.
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3.14 Geology, Topography, and Soils

Geological resources are defined as the topography, geology, and soils of a given area. The geology of an
area includes bedrock materials and mineral deposits. Topography describes the physical surface
characteristics of the land such as slope, elevation, and general surface features. Soil refers to
unconsolidated earthen materials overlying bedrock or other parent material and is described in this EIS
in terms of drainage potential, and erosion and flooding potential. The affected environment for this

resource is limited to lands disturbed by demolition and construction activities.
3.15 Water Resources

Water resources include surface water, stormwater, groundwater, wetlands, and floodplains. The Clean
Water Act (CWA) of 1977 (Public Law [PL] 95-217), the Safe Drinking Water Act of 1972 (PL 93-523) and
Amendments of 1986 (PL 99-339), and the Water Quality Act of 1987 (PL 100-4) are the primary Federal

laws protecting the nation’s waters including lakes, rivers, aquifers, and wetlands.

In addition to the overarching Federal laws, several applicable regulations and permits are in place to
protect the quantity and quality of water resources in the U.S. These include the National Pollutant
Discharge Elimination System Construction Activity General Permit (40 CFR Parts 122-124); Industrial
Permit; Municipal Separate Storm Sewer System Permit; USEPA, Subchapter D-Water Programs (40 CFR
100-145); and USEPA, Subchapter N-Effluent Guidelines and Standards (40 CFR Parts 401-471).

Surface water includes streams, rivers, lakes, and reservoirs. Water bodies that do not meet their
intended uses are included on the impaired waters list, referred to as the 303(d) list, and are required to
have a Total Maximum Daily Load (TMDL) evaluation for the water quality constituent(s) in violation of
the water quality standard. The TMDL process establishes the allowable pollutant loadings or other
guantifiable parameters for a water body based on the relationship between pollutant sources and in-
stream water quality conditions. This allows water-quality based controls to be developed to reduce

pollution and to restore and maintain water quality.

Stormwater runoff is precipitation that falls onto surfaces, such as roofs, streets, the ground, etc., and is
not absorbed or retained by that surface but flows off, collecting volume and energy. Stormwater runoff
management addresses measures to reduce flow energy and pollutants in stormwater and to control
discharge from point and non-point sources. Non-point source pollution is pollution of surface-water
and groundwater resources by diffuse sources. Point source pollution is pollution produced by a single,

identifiable point source.

EO 13514, Federal Leadership in Environmental, Energy, and Economic Performance, requires a
2-percent annual reduction in potable, industrial, landscaping, and agricultural water intensity by FY20.
In addition, the EO requires that all new construction comply with the Guiding Principles for Federal

Leadership in High Performance and Sustainable Buildings. This includes employing design and
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construction strategies that reduce stormwater runoff. Furthermore, Section 438 of the Energy
Independence and Security Act of 2007 requires that any development or redevelopment project
involving a Federal facility with a footprint exceeding 5,000 square ft shall use site planning, design,
construction, and maintenance strategies to maintain or restore the predevelopment hydrology of the
property with regard to temperature, rate, volume, and duration of flow. Compliance with this

requirement can be met through the implementation of low impact development technologies.

Groundwater includes the water resources potentially available for consumption. Water quality
describes the chemical and physical composition of water as affected by natural conditions and human

activities.

Wetlands generally include swamps, marshes, bogs, and similar areas. Wetlands serve as the transition
between terrestrial habitats and aquatic habitats, and are defined by the U.S. Army Corps of Engineers
(USACE) as areas characterized by a prevalence of vegetation adapted to saturated soil conditions

(USACE 1987). Wetlands can be associated with groundwater or surface water.

Section 404 of the CWA established a program to regulate the discharge of dredged or fill material into
waters of the United States, including wetlands. Activities such as infrastructure development are
regulated under this program and a permit is required before any dredged or fill material can be
discharged into wetlands or waters of the U.S. (USEPA Undated). The USEPA and USACE use the 1987
Corps of Engineers Wetlands Delineation Manual to identify wetlands for the CWA Section 404 permit
program. The USACE administers and enforces Section 404 provisions and conducts or verifies
jurisdictional determinations. The USFWS evaluates impacts on fish and wildlife for all new Federal

projects.

The USFWS classification scheme serves as the national standard for wetland classification. Wetlands
are broadly classified into five systems: 1) marine, 2) estuarine, 3) riverine, 4) lacustrine, or 5) palustrine.
They are further classified by subsystems and classes based on substrate material and flooding regime,

or vegetation.

e Marine System — Open ocean overlying the continental shelf including high energy shorelines such

as beaches and rocky headlands.

e Estuarine System — Deepwater and wetland areas that are usually semi-enclosed with an opening to

the ocean and in which there is some mixing of fresh and sea water.
e Riverine System — Freshwater rivers and their tributaries along with most associated wetlands.

e Lacustrine System — Open freshwater wetlands situated in topographic depressions with less than

30 percent vegetative cover and greater than 20 acres in size.

e Palustrine System — All non-tidal freshwater wetlands dominated by trees, shrubs, and persistent

emergent vegetation.
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Floodplains are low, relatively flat areas adjoining inland and coastal waters. EO 11988, Floodplain
Management, sets forth the responsibilities of Federal agencies for reducing the risk of flood loss or
damage to personal property, minimizing the impacts of flood loss, and restoring the natural and
beneficial functions of floodplains. The EO specifies that, in situations where alternatives are impractical,
the agency must minimize potential harm to/within the floodplain and take appropriate steps to notify
the public. This order was issued in furtherance of the National Flood Insurance Act of 1968 and the
Flood Disaster Protection Act of 1973. Floodplains typically are described as areas likely to be inundated
by a particular flood. For example, a flood that has a 1-percent chance of occurring in any 1 year is

considered a 100-year flood.

The affected environment for this resource is limited to lands disturbed by demolition and construction

activities and potentially affected by aircraft maintenance and operations.
3.16 Cultural and Traditional Resources

Cultural resources are prehistoric, historic, and traditional cultural properties that reflect our heritage and
are considered important to a culture, a subculture, or a community for scientific, traditional, religious, or
any other reason. The National Historic Preservation Act (NHPA) (as amended [16 USC 470 et seq.]) defines
historic properties as prehistoric and historic sites, buildings, structures, districts, or objects in or eligible
for inclusion on the National Register of Historic Places (National Register), as well as artifacts, records, and
remains related to such properties. Additionally, some categories of cultural resources are protected under
the Archeological Resource Protection Act (16 USC 470aa-470mm; PL 96-95 and amendments), the Native
American Graves Protection and Repatriation Act (PL 101-601; 25 USC 3001-3013), and the American
Indian Religious Freedom Act (PL 95-341; 42 USC 1996 and 1996a). Procedures for complying with Section
106 of the NHPA, that directs Federal agencies to take into account the effect of a Federal undertaking on
a historic property, are outlined in the Advisory Council on Historic Preservation’s regulations, "Protection
of Historic Properties" (36 CFR 800). NHPA and Section 106 compliance, as well as DoD Instruction
4710.02, guide American Indian consultation regarding cultural significance of potential religious and
sacred artifacts and places (16 USC 470a [a][6][A] and [B]).

The affected environment encompasses areas where demolition and construction activities could
impact cultural resources. These areas include facilities of historic interest within the installations,
historic districts outside Air Station boundaries, as well as American Indian Tribes Federally-recognized

as having historic interests.
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3.17 Coastal Zone Management

Coastal zone discussion specifically refers to compliance with the Coastal Zone Management Act (CZMA)
of 1972 (16 USC 1451, et seq., as amended). In accordance with Section 307 of the CZMA and
15 CFR 930 subpart C, Federal agency activities affecting a land or water use or natural resource of a
State’s coastal zone must be consistent to the maximum extent practicable with the enforceable policies

of the State’s coastal management program.

CZMA policy is implemented through State coastal zone management programs. Activities on Federal
lands are subject to CZMA Federal consistency requirements if the activity could affect any land, water,
or natural resource of the coastal zone, including reasonably foreseeable effects. For a proposed activity
that would affect coastal resources, a Federal Coastal Consistency Determination is required. A Federal
Coastal Consistency Determination is a determination supported by findings that a proposed activity in
or affecting the resources of a coastal zone complies with, and would be conducted in a manner that is
consistent to the maximum extent practicable with, the State’s coastal zone enforceable policies unless
“. .. full consistency is prohibited by existing law applicable to the Federal government.” A Negative
Determination would be prepared for a proposed activity that does not have the potential to affect the
State’s coastal zone or any of the coastal resources. Appendix G provides copies of coastal consistency

determinations for both Air Stations.

The affected environment is defined as areas where land disturbance and/or development would affect

state coastal zones.
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4.1 MCAS BEAUFORT

Chapter 4 provides the baseline conditions of the affected environment (or the particular area that
would be impacted by the alternatives). Each resource is presented with a discussion of the potential
impacts the four action alternatives and No Action Alternative would have if implemented at Marine
Corps Air Station (MCAS) Beaufort.

Table 4.1-1 outlines the primary elements that drive potential impacts associated with the Proposed
Action. These elements include proposed F-35B aircraft numbers and projected airfield operations,
construction disturbance areas, estimated construction costs, and projected net change in military
personnel and dependents according to alternative. The projected net change in military personnel and
dependents includes 78 additional pilots associated with the Pilot Training Center (PTC). Under
Alternatives 1 and 2, 66 of the 78 PTC pilots would be annually based at MCAS Beaufort. Changes in
civilian and contractor personnel associated with the introduction of the F-35B are anticipated under all
alternatives; however, the number of these non-military personnel is continually changing as the aircraft
and its systems evolve. As such, the Marine Corps has not included these non-military personnel
changes because they cannot be predicted with any fidelity at this time. Once the data have more
fidelity and it becomes evident that these numbers constitute a substantial change from existing
conditions, the Marine Corps will undertake the appropriate level of environmental documentation to

determine potential impacts.

Table 4.1-1 MCAS Beaufort Proposed Action Alternative Elements

Elements A(I;‘:;::::Z:)l Alternative 2 Alternative 3 | Alternative 4

F-35B Proposed Aircraft Loading 88 40 128 176
F-35B Proposed Airfield Operations 99,881 77,538 59,579 81,921

E/(I)ggiSnZea ufort Total Proposed Aircraft 89 a1 129 177
MCAS Beaufort Total Airfield Operations 106,030 83,687 65,728 88,070
Construction Disturbance (acres)® 100.9 80.1 109.8 138.4
Estimated Construction Costs (S millions) $437.1 $278.6 $610.8 $821.9
Net Change in Proposed Military Personnel -228 -1,161 +667 +1,600
Net Change in Proposed Dependents -409 -2,177 +1,291 +3,058

Notes: *The total includes areas disturbed due to clearing, grading, and construction equipment storage (i.e., laydown
area); access roads and entrances; as well as associated parking areas and landscaping activities.
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4.2 Airfield and Associated Airspace
4.2.1 Affected Environment (Baseline Conditions)

The affected environment includes the runways, taxiways, pads, and overlying airspace that aircraft use
to takeoff, land, and conduct other types of local operations. MCAS Beaufort has two runways for arrival
and departure of air traffic. The primary runway is Runway 5/23; Runway 14/32 is the secondary
crosswind runway (Figure 4.2-1). Primary Runway 5/23 is 12,202-feet (ft) long and 200 ft wide, is
oriented northeasterly/southwesterly, is the calm-wind runway, and supports 75 to 80 percent of flight

operations.

MCAS Beaufort provides airport control tower services to all aircraft operating below 2,500 ft Above
Ground Level (AGL) within a 5-mile (mi) radius of the Air Station. Approach and departure control and
enroute services are provided to aircraft operating within the airspace delegated to MCAS Beaufort by
the Federal Aviation Administration (FAA).

Aircraft operating to and from Hilton Head Airport, Beaufort County Airport, and Ridgeland Airport are
provided positive control, separation, and sequencing while operating under Instrument Flight Rules.
Additionally, arriving Visual Flight Rule aircraft are provided with basic radar services into the Air Station.
MCAS Beaufort also provides containment control to tactical aircraft using the Beaufort Military
Operations Areas, Warning Area 74, and the Beaufort Special Air Refueling Airspace. Table 4.2-1 shows
the baseline daytime (7:00 a.m. to 10:00 p.m.) and nighttime (10:00 p.m. to 7:00 a.m.) airfield
operations at MCAS Beaufort as documented in the Air Installation Compatible Use Zone (AICUZ) for
MCAS Beaufort (USMC 2003). One transport aircraft (UC-12B) is stationed at MCAS Beaufort and the
other aircraft operations are associated with visiting or transitory units. The total annual aircraft
operations fluctuate in response to the dynamic nature of influencing factors such as deployments,
training requirements, and special exercises. For example, in 1994 there was a high of approximately
72,100 total aircraft operations with a low of about 44,500 in 1999 (USMC 2003).
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Figure 4.2-1 MCAS Beaufort Airfield Environment
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The majority of baseline operations at MCAS Beaufort are pattern operations (see Table 4.2-1), which
includes touch-and-go, Field Carrier Landing Practice (FCLP), and ground-controlled approach (GCA)

patterns. Refer to Appendix H for a glossary of definitions.

Table 4.2-1 MCAS Beaufort Annual Baseline Operations

F/A-18
Airfield Operation
Departures 12,705 129 12,834
Arrivals 11,534 1,300 12,834
Patterns 27,964 2,220 30,184
F/A-18 Subtotal 52,203 3,649 55,852
Other Fixed Wing®
Departures 1,190 130 1,320
Arrivals 1,150 170 1,320
Patterns 2,737 233 2,970
Other Fixed Wing Subtotal 5,077 533 5,610
Rotary Wing (Helicopters)
Departures 107 11 118
Arrivals 96 22 118
Patterns 280 23 303
Other Helicopter Subtotal 483 56 539
TOTAL ANNUAL AIRFIELD OPERATIONS 57,763 4,238 62,001

Source: USMC 2003.
Note: °Fixed-wing aircraft include minor operations from C-12s, transient use by other jets such as AV-8Bs, and transport
aircraft such as C-17s.

4.2.2 Environmental Consequences

Impacts under the alternatives are:

e Alternative 1, MCAS Beaufort annual airfield operations would increase from 62,001 to 106,030
total operations.

e Alternative 2, annual airfield operations would increase to 83,687 total operations.

e Alternative 3, annual airfield operations would increase to 65,728 total operations.

e Alternative 4, annual airfield operations would increase to 88,070 total operations.

The F-35B would operate in an airfield environment similar to the current operational environment and

would follow established local approach and departure patterns.
No Action Alternative

Under the No Action Alternative, the Proposed Action would not be implemented. Therefore, baseline

conditions would remain unchanged.
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4.2.3 Summary Comparison of Alternatives

Table 4.2-2 presents a summary of the impacts by alternative for airfield and associated airspace.

Table 4.2-2 Summary Comparison of Airfield Operations by Alternative

Alternative

Environmental Consequences

Alternative 1

¢ Annual airfield operations would increase by 44,029 from baseline
¢ F-35B operations would continue to follow established local approach and
departure patterns to avoid air traffic congestion

Alternative 2

¢ Annual airfield operations would increase by 21,686 from baseline
e F-35B operations would continue to follow established local approach and
departure patterns to avoid air traffic congestion

Alternative 3

¢ Annual airfield operations would increase by 3,727 from baseline
e F-35B operations would continue to follow established local approach and
departure patterns to avoid air traffic congestion

Alternative 4

¢ Annual airfield operations would increase by 26,069 from baseline
e F-35B operations would continue to follow established local approach and
departure patterns to avoid air traffic congestion

No Action Alternative

¢ Baseline conditions would persist
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4.3 Noise
4.3.1 Affected Environment (Baseline Conditions)

Refer to Section 3.3 and Appendix D for resource and modeling definitions as well as the methodology.
It is the Marine Corps policy to adhere to all FAA regulations and Office of the Chief of Naval Operations
Instructions (OPNAVINST) regarding minimum safe altitudes and noise abatement. Marine Corps
personnel are sensitive to the effects of noise on the Air Station and surrounding communities, and

continue to take all steps necessary to reduce aircraft noise impacts on the general population.

Noise complaints are received by MCAS Beaufort’s Public Affairs Office where they are logged, and
information is collected from the caller concerning the time and location of the complaint. MCAS
Beaufort analyzes the complaint by reviewing the information with Station Air Traffic Control, to
determine if there is a correlation between operations out of MCAS Beaufort and the geographic area.
In 2007, five complaints were received and in 2008 (the latest information available), 18 complaints

were received (personal communication, Mack 2010).

The baseline noise environment used for MCAS Beaufort modeling are those recorded in the February
2003 AICUZ Report (USMC 2003). Annual baseline flight operations total 62,001 (refer to Section
2.3.2.4). Of this total, 55,852 or 90 percent involve F/A-18 aircraft (USMC 2003). Aircraft operations
associated with the one C-12 transport plane and transient (i.e., visiting) aircraft comprise the remaining
10 percent. Average busy day operations were used to best reflect the operational demands at the
airfield. In addition, the noise modeling only evaluated two-engine F/A-18 operations since this aircraft
represented 90 percent of the annual operations and defines the noise environment at the Air Station.
The remaining 10 percent of flight operations would not change the airfield Day-Night Average Sound
Level (DNL) environment. Of the total modeled operational activity, 93.5 percent occur during
environmental daytime hours (7:00 a.m. to 10:00 p.m.) and 6.5 percent during environmental nighttime,
or between 10:00 p.m. and 7:00 a.m. (USMC 2003).

Several measures for noise levels were done for purposes of this analysis. Single noise events are
designated in Maximum Sound Level (L,.x) and Sound Exposure Level (SEL). Ln.x comprises the highest
sound level measured during a single aircraft overflight. This is an instantaneous sound level, occurring
for a fraction of a second. The SEL metric is a single-number representation of a noise energy dose. It
takes into account the effect of both the duration and intensity of a noise event. During an aircraft
flyover, it would take into account the noise levels produced during the onset and recess period of the
flyover. Because an individual overflight takes seconds and L. occurs instantaneously, SEL forms the
best metric to compare noise levels from overflights. Table 4.3-1 provides both the SEL and L, sound
levels for representative types of aircraft operating out of MCAS Beaufort and MCAS Cherry Point. The

F-35B estimates are included in Table 4.3-1 to serve as a comparison.
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Table 4.3-1 Representative A-Weighted Instantaneous SEL and L, Levels at Various Altitudes

Operation Type

Altitude
(ft AGL)

SEL

Lmax

(dBA) | (dBA)

Power
(%NC)

Speed
(knots)

SEL
(dBA)

Lmax

(dBA)

F/A-18C/D

Power

(EPR)

. AV-8B® F/A-18E/F
. Altitude

Operation Type (ft AGL) SEL Linax Power Speed SEL Lnax ~ Power  Speed

(dBA) | (dBA) (%RPM) (knots) (dBA) (dBA) (%NC) (knots)
Departure (Conventional) 2,000 104 97 113.5 300 109 103 95 300
Departure (Short Takeoff) 2,000 104 97 113.5 250 NA NA NA NA
Non-Break Arrival® (Conventional) 1,000 102 94 85 125 114 108 85 130
Overhead Arrival (Initial Approach) 1,500 93 89 85 350 94 88 80 300
Touch and Gob(Downwind Leg) 1,000 103 96 90 150 113 107 84 130
FCLPb(Downwind Leg) 600 107 101 90 150 NA NA NA NA
GCA Box (Downwind Leg) 1,600 97 91 93 250 99 91 82 250

Speed
(knots)

. Altitude

Operation Type (ft AGL) SEL Linax Power Speed

(dBA) (dBA) (%ETR) (knots)
Departure (Conventional) 2,000 110 106 100 300
Departure (Short Takeoff)° 535° 125 | 123 100 290
Non-Break Arrival® (Conventional) 1,000 107 102 55 170
Overhead Arrival (Initial Approach) 1,500 89 84 35 300
Touch and Gob(Downwind Leg) 1,000 107 102 55 150
FCLPb(Downwind Leg) 600 111 107 55 150
GCA Box (Downwind Leg) 1,600 93 87 43 250

Departure (Conventional) 2,000 110 100 96.5 275 91 82 1.3 175
Departure (Short Takeoff) 2,000 NA NA NA NA NA NA NA NA
Non-Break Arrival® (Conventional) 1,000 106 100 85 136 98 91 1.25 160
Overhead Arrival (Initial Approach) 1,500 98 92 88 300 NA NA NA NA
Touch and Gob(Downwind Leg) 1,000 108 102 87 136 NA NA NA NA
FCLPb(Downwind Leg) 600 111 107 87 136 NA NA NA NA

GCA Box (Downwind Leg) 1,600 88 83 81 235 86 80 1.1 230

Notes: Weather: 64.2 F, 61.2% Relative Humidity (based on the average of modeled conditions for MCAS Beaufort and Cherry

Point). NA=Does not apply to operation type. Engine Unit of Power: RPM—Revolutions Per Minute; NC—Engine Core RPM; EPR—
Engine Pressure Ratio; and ETR—Engine Thrust Ratio; dBA-A-weighted decibel (dB).
*Modeled with reference acoustics data for an AV-8B with the F402-RR-408 engine (measured at Naval Air Weapons Station China

Lake, September 2006).

bNoiseMap Flight noise file lower limit for "Approach" power setting is 86.1%NC. Landing gear and flaps down.
“Modeled with acoustics data for an F-35A (measured at Edwards Air Force Base, October 2008).
dAltitude for F-35B short takeoff determined by using the equivalent flight path distance of a conventional departure reaching

2,000 ft AGL.

Figure 4.3-1 presents baseline noise levels within the 65 to 85 dB DNL contours, in 5 dB increments.

Table 4.3-2 lists the noise exposure both on and off the Air Station in terms of acreage (excluding bodies

of water), population, and housing units within each DNL contour band. Housing units include a house,

an apartment, a mobile home, a group of rooms, or a single room occupied (or if vacant, intended for

occupancy) as separate living quarters. Separate living quarters are those in which the occupants

live separately from any other people in the building and that have direct access from the outside of the

building or through a common hall.
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Figure 4.3-1 MCAS Beaufort Baseline Aircraft Noise Contours
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The occupants may be a single family, one person living alone, two or more families living together, or

any other group of related or unrelated people who share living quarters (U.S. Census Bureau 2010).

Table 4.3-2 MCAS Beaufort Baseline Aircraft Noise Conditions On and Off Station

Housing Units®

Population"

Contour Band

(dB DNL)®
65-70 350 6,856 7,206 360 2,391 2,751 85 811 896
70-75 420 2,375 2,795 253 1,242 1,495 28 402 430
75-80 1,964 3,135 5,099 930 1,316 2,246 96 414 510
80-85 1,316 179 1,495 559 80 639 0 30 30
85+ 1,412 9 1,421 39 0 39 0 1 1
Subtotal 5,462 12,554 18,016 2,141 5,029 7,170 209 1,658 1,867
Notes:

®Exclusive of upper bound for all bands.
®Excludes bodies of water.

As presented in Section 3.3, population and housing units were determined by identifying the
proportional area (using proportions based on census block data) of the noise contour bands and then
applying these proportions to ascertain the number of people and units within each DNL contour band.
Because the Census is conducted every 10 years, and the 2010 Census data are not yet available,
population and housing units were estimated based on 2000 Census block data. This approach assures
that the analyses are comparable across the three airfields. References to more recent Census sources
may be used in this document. However, these references were used for defining terms, or for housing,
employment, or population trends. Again, more recent data were not used as they would not be

comparable across the three distinct geographic alternative locations.

As presented above, census blocks were used for the analyses; blocks are areas bounded on all sides by
visible features (e.g., streets, roads, streams, and railroad tracks) and by invisible boundaries (e.g., city,
town, township, and county limits, property lines, and short, imaginary extensions of streets and roads).
A census block is the smallest geographic entity for which the Census Bureau collects and tabulates 100-
percent decennial census data, including population and housing unit data. To further define the
number of people and housing units affected by noise, the Marine Corps determined the proportion of
acres found within each contour band and then applied this proportion to the census block. Using this
proportional approach, it was found that under baseline conditions, 7,170 people and 1,867 housing
units within 18,016 acres of land are exposed to noise levels greater than 65 dB DNL. While there are an
estimated 598 people exposed to noise levels greater than 80 dB DNL on Station, these population

numbers are a function of the proportional calculations and are not located within residential units.

In terms of land uses, Table 4.3-3 provides specific categories within Noise Zones Il and Ill. The total
acres listed in this table differ from those listed in Table 4.3-2 because not all land use categories are
reported in Table 4.3-3. Refer to Section 3.3 for definitions of land use categories listed in the following

table. Under baseline, 1,786 acres supporting low density residential areas (i.e. sensitive land uses) are
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found within Noise Zone Ill. Low density residential land uses would be considered incompatible under
the AICUZ Program guidelines. The goal of these guidelines is to minimize noise sensitive uses within

moderate or high noise areas.

Table 4.3-3 Land Uses (in acres) Occurring within Noise Zone Contour Bands at MCAS Beaufort

e TP Noise Zone Il (DNL) Zone ll Noise Zone Il (DNL) Zone lll
65-70 70-75  Subtotal | 75-85 80-85 >85 Subtotal
Rural/Agriculture 975 6 981 0 0 0 0
Low Density Residential 2,250 1,596 3,846 1,660 122 4 1,786
Medium Density Residential 21 0 21 0 0 0 0
Urban 17 0 17 0 0 0 0
Commerecial 28 23 51 66 15 0 81
Light Industrial 110 212 322 759 3 0 762
Lands with Marine Corps Restrictiv% 497 39 536 90 0 0 90
Easements
Public 4 0 4 44 22 5 71
MCAS Beaufort 350 420 770 1,964 1,316 1,412 4,692
TOTAL 4,252 2,296 6,548 4,583 1,478 1,421 7,482

Source: USMC 2003.

Notes:
®Refer to Section 3.3 for definition of land use categories.
*Total acreages under easement are current as of Spring 2010.

There are no schools that would be exposed to average noise levels of 65 dB DNL and greater under

baseline conditions.

To evaluate Potential Hearing Loss (PHL), baseline conditions were determined. Per Department of
Defense (DoD) policy, analysis of PHL considers a person’s long-term exposure to noise levels of 80 dB

DNL or greater.

In 1972, the National Institute for Occupational Safety and Health (NIOSH) published a criteria document
with a recommended exposure limit of 85 dBA as an 8-hour time-weighted average. This exposure limit
was reevaluated in 1998 when NIOSH made recommendations that went beyond conserving hearing by
focusing on the prevention of occupational hearing loss (NIOSH 1998). Following the reevaluation using
a new risk assessment technique, NIOSH published another criteria document in 1998 which reaffirmed
the 85 dB recommended exposure limit (NIOSH 1998). On the Air Station, workers, including aircraft
maintainers along the flightline and employees within the industrialized area adjacent to the runways,
are exposed to noise during the work day. Compliance with Occupational Safety and Health
Administration (OSHA) regulations, DoD Instruction 6055.12, Hearing Conservation Program; Navy
Environmental Health Center Technical Manual [TM] 6260.51.99-2, Navy Medical Department Hearing
Conservation Program Procedures; Chief of Naval Operations Instruction 5100.23G, Navy Safety and
Occupational Health Program Manual; and Marine Corps Order 6260.1E, Marine Corps Hearing
Conservation Program would minimize the potential for hearing loss. In addition, the Navy and Marine

Corps Public Health Center and Air Station Safety Office monitor military and civilian personnel as part of
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their Hearing Conservation Program. Per TM 6260.51.99-2, the Hearing Conservation Program consists

of the following five elements:

1. Noise measurement and exposure analysis to identify noise hazardous areas or sources and the
personnel exposed.

2. Engineering control of noise levels to reduce the potential hazard to the maximum extent
feasible.

3. Periodic hearing testing of all military and civilian personnel at risk (i.e., those routinely exposed
to sound levels greater than 84 dB over an 8-hour time-weighted average) will be considered at
risk to monitor the effectiveness of the program, and enable timely audiologic and medical
evaluation of those personnel who demonstrate significant hearing loss or threshold shift.

4. Recommendations for use of hearing protective devices as an interim measure pending effective
engineering controls.

5. Education regarding potentially noise hazardous areas and sources, use and care of hearing

protective devices, the effects of noise on hearing, and the Hearing Conservation Program.

The number of off-Station people at risk for PHL is indicated in Table 4.3-4. This table reflects the
number of people exposed to noise at and above 80 dB DNL, in 1-dB increments, and the associated
average Noise Induced Permanent Threshold Shift (NIPTS) and 10th percentile NIPTS (refer to Section
3.3 and at Appendix D.3.4 for detailed information on this metric). In the assessment of PHL, the use of
DNL to characterize noise exposure provides a conservative assessment of hearing loss risk as DNL
includes a 10-dB weighting factor for environmental nighttime operations between 10:00 p.m. and 7:00
a.m. (local time). The population counts by contour band were performed using Census block population
and a methodology that assumes an even distribution of population within each block under the
respective contour bands. This methodology provides only an estimate of the number of people who
may be exposed, but was used because Census block-level data, while being the finest resolution
available, are of a size comparable to that of the 1-dB contour band width and may only be partially
located under any individual band. Finally, the 10th percentile NIPTS values are included to provide an
assessment of PHL for the population most sensitive to noise, defined as the top 10 percent of the
population. According to the U.S. Environmental Protection Agency (USEPA) Levels (USEPA 1974) and
Criteria (USEPA 1973) documents, changes in hearing levels of less than 5 dB are generally not

considered noticeable or significant.
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Table 4.3-4 MCAS Beaufort Baseline PHL Estimates

Contour Band (dB DNL) =Ll Res.|dent|al Avg. NIPTS (dB)*® | 10th Percentile NIPTS (dB)*"
Population
80-81 25 3.0 7.0
81-82 21 3.5 8.0
82-83 17 4.0 9.0
83-84 12 4.5 10.0
84-85 5 5.5 11.0
85-86 0 6.0 12.0
86-87 0 7.0 135
87-88 0 7.5 15.0
88-89 0 8.5 16.5
89-90 0 9.5 18.0

Source: “National Academy of Sciences 1977.
Note: °Rounded to the nearest 0.5 dB.

Within MCAS Beaufort boundaries, there are no residential areas found within the 80 dB and greater
DNL noise contour bands. However, under baseline conditions there are communities off Station that
are exposed to 80 dB DNL and greater noise levels. As presented in Table 4.3-4, it is estimated that there
are a minimum of 25 people within the 80 to 81 dB DNL contour band affected by a 3.0 dB average
NIPTS. A maximum of 5 people within the 84 to 85 dB DNL contour band are affected by a 5.5 dB
average NIPTS. No other populations are found above the 85 dB DNL contour band.

Other generators of noise, such as general vehicle traffic, and other maintenance and landscaping
activities, are a common ongoing occurrence at the Air Station. While these sources may contribute to
the overall noise environment, they would not appreciably change under any of the action alternatives;

therefore, these sources are not included in the noise analyses.
4.3.2 Environmental Consequences

The noise evaluation for all alternatives used the methodology presented in Section 3.3 and Appendix C
and the modeling parameters, assumptions and data input supplied at Appendix D.5 and D.6. Please
note that under all four alternatives, 99 percent of F-35B operations would occur during environmental
daytime hours (7:00 a.m. to 10:00 p.m.) and 1 percent from 10:00 p.m. to 7:00 a.m. (or environmental

nighttime hours).
Alternative 1 (Preferred Alternative)

Under MCAS Beaufort Alternative 1, three operational squadrons and the PTC (composed of two Fleet
Replacement Squadrons [FRSs] with up to 88 F-35B aircraft), would be based at MCAS Beaufort.
Projected F-35B flight operations would increase to 99,881 (see Table 2-16). When these projected
operations are added to other based and transient aircraft (operations already conducted under

baseline conditions), airfield operations would total 106,030. Figure 4.3-2 presents projected
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Figure 4.3-2 MICAS Beaufort Alternative 1 Projected Aircraft Noise Contours
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noise contours, in 5 dB increments, from 65 to 85 dB DNL (baseline contours are included for
comparison). Table 4.3-5 provides Alternative 1 noise exposure within each DNL contour band for on-
and off-Station acreage (excluding bodies of water), population, and housing units. Net change from
baseline conditions is also indicated for each of the three elements. Under Alternative 1, 8,860 people
and 2,365 housing units within 18,219 acres of land would be exposed to noise levels greater than 65 dB
DNL, of which 62 housing units are located within the 80 dB DNL and greater noise contour bands. No

schools would be exposed to average noise levels of 65 dB DNL and greater.

Table 4.3-5 MCAS Beaufort Alternative 1 Projected Aircraft Noise Exposure Compared to
Baseline Conditions On and Off Station

Contour Acres® Populationb Housing Units®
Band Net Net Net
(dB DNL) Off Subtotal Change Off Subtotal Change Off Subtotal Change
65-70 325 5,734 6,059 -1,147 543 | 3,235 3,778 +1,027 49 | 1,079 1,128 +287
70-75 406 3,443 3,849 +1,054 | 443 | 2,026 2,469 +974 39 664 703 +276
75-80 1,241 | 2,920 4,161 -938 631 | 1,256 1,887 -359 63 409 472 -38
80-85 1,064 487 1,551 +56 504 212 716 +77 0 62 62 +32
85+ 2,401 198 2,599 +1,178 9 1 10 -29 0 0 0 -1
Subtotal | 5,437 | 12,782 2,130 | 6,730 151 | 2,214
TOTAL 18,219 +203 8,860 +1,690 2,365 +498
Notes:

°Exclusive of bodies of water.
PEstimated based on 2000 Census block data.

Table 4.3-6 lists the land uses and notes the net change for conditions, compared to the baseline, which
could occur under Alternative 1. Please note that the total acres listed in Table 4.3-5 differ from those
listed in Table 4.3-6 because these land use categories are not necessarily all inclusive as the acres
reported above in Table 4.3-5. As the data illustrate, Noise Zone Ill acres would increase over low
density residential, commercial, light industrial, public, and MCAS Beaufort lands. Noise Zone |l acreage
would decrease over all land use categories with the exception of medium density residential, urban,

and public lands.
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Table 4.3-6 Alternative 1 Land Uses (in acres) Occurring within Noise Zone Contour Bands at MICAS Beaufort

Noise Zone Il (DNL) Zone ll Noise Zone Il (DNL) Zone lll
a
Land Use Category 65-70  70-75 | Subtotal
Rural/Agricultural 616 27 643 -338 0 0 0 0 0
Low Density Residential 1,352 2,314 3,666 -180 1,640 238 88 1,966 +180
Medium Density |, o, | 53 1,644 | +1,623 0 0 0 0 0
Residential
Urban 214 0 214 +197 0 0 0 0 0
Commercial 21 27 48 -3 45 43 11 99 +18
Light Industrial 143 117 260 -62 764 89 13 866 +104
Lands with USMC | 551 | 144 415 -121 16 0 0 16 74
Restrictive Easements
Public 13 122 135 +131 157 93 49 299 +228
MCAS Beaufort 325 406 731 -39 1,241 1,064 2,401 4,706 +14
TOTAL | 4,566 3,190 7,756 1,208 3,863 1,527 2,562 7,952 +470

Notes:
®Refer to Section 3.3 for definition of land use categories.
®Total acreages under easement are current as of Fall 2009.

Speech interruptions are measured in the number of events above an indoor L. (see Table 4.3-1);
Section 3.3, Appendix C, and Appendix D.3.2 for more detail on these noise metrics and how speech
interference is modeled. Figure 4.3-2 presents the location (labeled with numbers) for 31 points where
speech interference events were analyzed. The points represent the geographic centers of the individual
census blocks that surround MCAS Beaufort. Table 4.3-7 presents the potential for speech interruptions
at these locations for all four alternatives. As presented, there would be the potential for 23 locations to
experience interruptions with windows closed and 31 locations to experience interruptions with

windows open.

Table 4.3-7 MCAS Beaufort Indoor Speech Interference Under all Action Alternatives®

Windows Closed” Windows Open®
. Daytime Hourly® Events Above (Ln.x 50 | Daytime Hourly® Events Above (Lygy 50
LG dBA) Indoors By Alternative dBA) Indoors By Alternative
1 <1 <1 <1 <1 <1 <1 1
2 3 2 2 3 3 2 2 3
3 7 5 4 6 11 8 7 9
4 10 7 6 9 11 8 7 9
5 5 4 4 5 9 6 6 8
6 5 3 3 5 7 5 5 7
7 6 4 4 5 10 8 6 9
8 3 2 2 3 8 6 5 7
9 3 2 2 3 8 6 5 7
10 0 0 0 0 3 2 2 3
11 2 2 2 2 3 2 2 3
12 2 2 2 2 3 2 2 3
Chapter 4: MCAS Beaufort—Affected Environment and Environmental Consequences 4-15

October 2010 Noise



U.S. Marine Corps East Coast F-35B Basing EIS

Table 4.3-7 MCAS Beaufort Indoor Speech Interference Under all Action Alternatives®

Windows Closed® Windows Open°®
. Daytime Hourlyd Events Above (L., 50 | Daytime Hourlyd Events Above (L., 50
T dBA) Indoors By Alternative dBA) Indoors By Alternative

1 ‘ 2 3 4 1 2 3 4
13 3 2 2 3 4 3 3 4
14 5 4 5 12 9 7 10
15 <1 <1 <1 <1 10 8 7 9
16 <1 <1 <1 <1 6 5 7
17 <1 <1 <1 <1 6 5 7
18 <1 <1 <1 <1 5 4 5
19 0 0 0 0 3 3 4
20 0 0 0 0 <1 <1 <1 <1
21 0 0 0 0 3 2 2 3
22 0 0 0 0 <1 <1 <1 <1
23 0 0 0 0 2 2 2 3
24 0 0 0 0 <1 <1 <1 <1
25 0 0 0 0 2 2 2 2
26 1 1 1 2 3 2 2 3
27 <1 <1 <1 <1 7 5 4 6
28 <1 <1 <1 <1 2 2 2 2
29 <1 <1 <1 <1 3 2 2 2
30 <1 <1 <1 <1 <1 <1 <1 <1
31 <1 <1 <1 <1 3 2 2 3

Notes: °Baseline data could not be provided because this supplemental analysis was not included in the AICUZ
report.

®0Outdoor/Indoor assumes an attenuation of 25 dB.
bOutdoor/lndoor assumes an attenuation of 15 dB.
‘Rounded to nearest integer.

Table 4.3-8 provides the DNL average noise level that each location would experience under the four
action alternatives compared to baseline. Under Alternative 1, center points 3, 4, 6, and 7 would

experience average noise levels between 65 and 74 dB DNL.

Table 4.3-8 MCAS Beaufort Census Block Center Point Noise Levels
(in dB DNL) under all Action Alternatives

Location dB DNL®
Baseline Alt1 Alt 2 Alt3 Alt4
1 <45 48 47 46 48
2 63 55 53 53 55
3 71 70 69 66 67
4 70 74 73 71 73
5 58 60 59 58 59
6 66 65 64 64 65
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Table 4.3-8 MCAS Beaufort Census Block Center Point Noise Levels
(in dB DNL) under all Action Alternatives

Location dB DL
Baseline Alt 1 Alt 2 Alt3 Alt4
64 69 68 68 69
53 58 57 57 58
9 54 56 55 54 55
10 <45 49 48 48 49
11 <45 52 51 51 52
12 <45 53 51 51 53
13 47 56 54 54 56
14 65 62 61 60 61
15 55 57 55 55 56
16 54 54 53 52 53
17 55 55 54 52 54
18 54 54 53 52 53
19 <45 47 46 45 46
20 <45 45 <45 <45 45
21 <45 47 46 46 47
22 <45 45 <45 <45 <45
23 <45 47 46 45 47
24 <45 <45 <45 <45 <45
25 <45 <45 <45 <45 <45
26 49 54 53 53 54
27 53 57 55 55 56
28 53 53 51 51 53
29 47 50 48 48 50
30 <45 <45 <45 <45 <45
31 54 49 47 47 49

Baseline DNL source: AICUZ Report for MCAS Beaufort (February 2003) CY 2007 DNL noise
contours grid file.
Notes: Rounded to nearest integer.

Table 4.3-9 provides the number of people (based proportionally on the area within each 1-dB noise
contour band using Census block data) exposed to DNL at and above 80 dB, in 1 dB increments, and the
associated average NIPTS and 10th percentile NIPTS. While there are no residential areas at risk for PHL
on MCAS Beaufort, there would be off-Station populations exposed to 80 dB DNL and greater under this
alternative. The average and 10th percentile NIPTS would be lower than what is presented in Table 4.3-9

for those persons without 40 years of daily exposure to average noise levels of 80 dB DNL and above.
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Table 4.3-9 MCAS Beaufort PHL Estimates under Alternative 1

Contour Band R:saif:leehnr::?al RI:ar:iJz:rs\:i‘:l Averagea . 10th Percen:iIIDe
(dB DNL) Population IR NIPTS (dB)* NIPTS (dB) *
80-81 58 3.0 7.0
81-82 47 3.5 8.0
82-83 43 4.0 9.0
83-84 35 4.5 10.0
84-85 28 5.5 11.0
85-86 0 6.0 12.0
86-87 0 7.0 13.5
87-88 0 7.5 15.0
88-89 0 8.5 16.5
89-90 0 0 9.5 18.0

Source: “National Academy of Sciences 1977.
Note:  "Rounded to the nearest 0.5 dB.

Alternative 2

At MCAS Beaufort, Alternative 2 would establish two FRSs to comprise the PTC (with up to 40 F-35B
aircraft). Projected F-35B flight operations would average a total of 77,538 annually (refer to
Table 2-16), and when added to other based and transient aircraft (operations already conducted under
baseline conditions), airfield operations would total 83,687, representing an approximate 35 percent
increase from baseline conditions. Figure 4.3-3 shows the 65 to 85 dB DNL contours, in 5 dB increments,

for Alternative 2 at MCAS Beaufort. The figure also includes baseline contours for comparison purposes.

Table 4.3-10 provides Alternative 2 noise exposure within each DNL contour band for on- and off-Station
acreage (excluding bodies of water), population, and housing units. Net change from baseline conditions
is also indicated for each of these elements. Under Alternative 2, 7,878 people and 2,047 housing units
within 16,359 acres of land would be exposed to noise levels greater than 65 dB DNL. No schools would

be exposed to average noise levels of 65 dB DNL and greater.

Table 4.3-10 MCAS Beaufort Alternative 2 Projected Aircraft Noise Exposure Compared to Baseline Conditions On and Off Station

Contour Acres® Populationb Housing Units®
Band Net Net Net
(dB DNL) off Subtotal = Change off Subtotal Change Subtotal Change
65-70 355 4,828 5,183 -2,023 530 2,787 3,317 +566 47 930 977 +136
70-75 432 3,715 4,147 +1,352 438 2,107 2,545 +1,050 39 685 724 +297
75-80 1,343 1,852 3,195 -1,904 658 688 1,346 -900 69 224 293 -217
80-85 1,000 420 1,420 -75 476 184 660 +21 0 53 53 +23
85+ 2,254 160 2,414 +993 9 1 10 -29 0 0 0 -1
Subtotal 5,384 | 10,975 2,111 5,767 155 | 1,892
TOTAL 16,359 -1,657 7,878 +708 2,047 +180

Notes: “Exclusive of bodies of water.
PEstimated based on 2000 Census block data.
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Figure 4.3-3 MCAS Beaufort Alternative 2 Projected Aircraft Noise Contours
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Table 4.3-11 lists the land uses and notes the net change for conditions, compared to the baseline,
which could occur under Alternative 2. Please note that the total acres listed in Table 4.3-10 differ from
those listed in Table 4.3-11 because these land use categories are not necessarily all inclusive as the

acres reported above in Table 4.3-10.

Table 4.3-11 Alternative 2 Land Uses (in acres) Occurring within Noise Zone Contour Bands at MCAS Beaufort

Noise Zone Il (DNL) Zone lll
Land Use Category®

65-70 70-75 | Subtotal

Rural/Agricultural 363 0 363 -618 0 0 0 0 0
Low Density Residential 1,689 2,278 3,967 +121 1,165 190 74 1,429 -357
Medium Density | ) ¢ 0 1,006 +985 0 0 0 0 0
Residential
Urban 30 0 30 +13 0 0 0 0 0
Commercial 22 39 61 +10 0 0 0 0 +2
Light Industrial 121 615 736 +414 265 70 10 345 -417
Lands with Marine Corps | 5 124 397 -139 5 0 0 5 -85
Restrictive Easements
Public 39 113 152 +148 163 72 46 281 +210
MCAS Beaufort 355 432 787 +17 1,343 1,000 2,254 4,597 -95
TOTAL | 3,898 3,601 7,499 +951 2,976 1,375 2,389 6,740 -742

Notes:
®Refer to Section 3.3 for definition of land use categories.
®Total acreages under easement are current as of Fall 2009.

Acres exposed to Noise Zone lll levels would decrease over low density residential, light industrial, lands
with Marine Corps restricted easements, and at MCAS Beaufort. For Noise Zone Il acres, noise levels
would increase over all land use categories with the exception of rural land and those areas with Marine

Corps restrictive easements.

As presented in Table 4.3-7 and shown in Figure 4.3-3, under Alternative 2 the potential for speech
interruptions would occur for 23 locations with windows closed and 31 locations with windows open. As
presented in Table 4.3-8, center points 3, 4, and 7 would experience average noise levels between 73
and 68 dB DNL under Alternative 2. Table 4.3-12 shows the estimated residential populations at risk for
PHL. Under this alternative, no residential areas would be exposed to 80 dB and greater DNL contour
bands on MCAS Beaufort; however, there would be off-Station areas exposed to these noise levels. The
average and 10th percentile NIPTS would be lower than what is presented in Table 4.3-12 (on the
following page) for those without 40 years of daily exposure to average noise levels of 80 dB DNL and

above (see Section 3.3 for PHL definition).
Alternative 3

At MCAS Beaufort, Alternative 3 involves basing eight operational squadrons with up to 128 F-35B
aircraft. Projected F-35B flight operations would average a total of 59,579 annually (refer to Table 2-16),
and when added to other based and transient aircraft operations under baseline conditions, there

would be a total of 65,728 airfield operations. This represents an approximate 6-percent increase from
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baseline conditions. Figure 4.3-4 shows the 65 to 85 dB DNL contour bands, in 5 dB increments for

Alternative 3 at MCAS Beaufort. The figure also includes baseline contour bands for comparison

purposes.

Table 4.3-12 MCAS Beaufort PHL Estimates under Alternative 3

Contour Band Baseline Residential Proposed Residential Average 10" Percentile

(dB DNL) Population Population NIPTS (dB)*® | NIPTS (dB)*®
80-81 25 49 3.0 7.0
81-82 21 43 3.5 8.0
82-83 17 37 4.0 9.0
83-84 12 29 4.5 10.0
84-85 5 26 5.5 11.0
85-86 0 0 6.0 12.0
86-87 0 0 7.0 135
87-88 0 0 7.5 15.0
88-89 0 0 8.5 16.5
89-90 0 0 9.5 18.0

Source: *National Academy of Sciences 1977.
®Rounded to the nearest 0.5 dB.

Note:

Table 4.3-13 provides Alternative 3 noise exposure within each DNL contour band for on- and off-Station

acreage (excluding bodies of water), housing units, and population. Net change from baseline conditions

is also indicated. Under Alternative 3, 7,307 people and 1,876 housing units within 15,264 acres of land

would be exposed to noise levels greater than 65 dB DNL. No schools would be exposed to average

noise levels of 65 dB DNL and greater.

Table 4.3-13 MICAS Beaufort Alternative 3 Projected Aircraft Noise Exposure Compared to
Baseline Conditions On and Off Station

Contour Acres® Populationb Housing Units®
Band Net Net Net
(dB DNL) Off Subtotal | Change Subtotal Change Subtotal Change
65-70 397 4,865 5,262 -1,944 451 2,758 3,209 +458 39 920 959 +118
70-75 1,037 | 4,091 5,128 +2,333 612 2,031 2,643 +1,148 54 666 720 +293
75-80 1,158 783 1,941 -3,158 550 360 910 -1,336 62 110 172 -338
80-85 980 208 1,188 -307 448 90 538 -101 0 25 25 -5
85+ 1,704 41 1,745 +324 7 0 7 -32 0 0 0 -1
Subtotal | 5,276 | 9,988 2,068 | 5,239 155 | 1,721
TOTAL 15,264 -2,752 7,307 +137 1,876 +9
Notes:
®Exclusive of bodies of water.
®Estimated based on 2000 Census block data.
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Figure 4.3-4 MCAS Beaufort Alternative 3 Projected Aircraft Noise Contours
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Table 4.3-14 lists the land uses and notes the net change for conditions, compared to the baseline,
which could occur under Alternative 3. Please note that the total acres listed in Table 4.3-13 differ from
those listed in Table 4.3-14 because these land use categories are not necessarily all inclusive as the
acres reported above in Table 4.3-13. Acres exposed to Noise Zone lll levels would decrease over low
density residential, commercial, light industrial, lands with Marine Corps restricted easements, and
MCAS Beaufort. For Noise Zone Il acreage, levels would increase over all land use categories with the

exception of rural lands and those areas with Marine Corps restrictive easements.

Table 4.3-14 Alternative 3 Land Uses (in acres) Occurring within Noise Zone Contour Bands at MICAS Beaufort

Noise Zone Il (DNL) Zone ll Noise Zone Il (DNL) Zone lll
a
Land Use Category 70-75 | Subtotal Net Net
Change Change
Rural/Agricultural 378 1 379 -602 0 0 0 0 0
Low Density Residential | 2,093 2,437 4,530 +684 468 88 11 567 -1,219
Medium Density | o5 0 933 +912 0 0 0 0 0
Residential
Urban 35 0 35 +18 0 0 0 0 0
Commercial 22 49 71 +20 32 37 3 72 -9
Light Industrial 114 779 893 +571 141 12 2 155 -607
Lands with Marine
Corps Restrictive 317 89 406 -130 0 0 0 0 -90
Easements®
Public 65 152 217 +213 156 34 21 211 +140
MCAS Beaufort 397 1,037 1,434 +664 1,158 980 1,704 3,842 -850
TOTAL | 4,354 4,544 8,898 +2,350 1,955 1,151 | 1,741 4,847 -2,635
Notes:

®Refer to Section 3.3 for definition of land use categories.
®Total acreages under easement are current as of Fall 2009.

As presented in Table 4.3-7 and shown in Figure 4.3-4, under Alternative 3, the potential for speech
interruptions would occur for 23 locations with windows closed and 31 locations with windows open. As
presented in Table 4.3-8, center points 3, 4, and 7 would experience average noise levels between 71
and 66 dB DNL under Alternative 3. Table 4.3-15 shows the estimated residential populations at risk for
PHL. Under this alternative, no residential areas would be exposed to 80 dB and greater DNL contour
bands on MCAS Beaufort; however, there would be off-Station areas exposed to these noise levels. The
average and 10th percentile NIPTS would be lower than what is presented in Table 4.3-15 for those

without 40 years of daily exposure to average noise levels of 80 dB DNL and above (see Section 3.3 for
PHL definition).
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Table 4.3-15 MCAS Beaufort PHL Estimates under Alternative 3

Contour Band | :ESEEGESEEGEIR Proposed Residential | Average NIPTS 10" Percentile NIPTS
(dB DNL) Population Population (dB)*® (dB)*®
80-81 25 30 3.0 7.0
81-82 21 22 3.5 8.0
82-83 17 16 4.0 9.0
83-84 12 13 4.5 10.0
84-85 5 10 5.5 11.0
85-86 0 0 6.0 12.0
86-87 0 0 7.0 13.5
87-88 0 0 7.5 15.0
88-89 0 0 8.5 16.5
89-90 0 0 9.5 18.0

Source: *National Academy of Sciences 1977.
Notes: °Rounded to the nearest 0.5 dB.

Alternative 4

At MCAS Beaufort, Alternative 4 involves the basing of 11 operational squadrons with up to 176 F-35B
aircraft. Projected F-35B flight operations would average 81,921 annually (refer to Table 2-16), and
when added to other based and transient aircraft operations under baseline conditions, there would be
a total of 88,070 airfield operations. This represents an approximate 42-percent increase from baseline
conditions. Figure 4.3-5 shows the 65 to 85 dB DNL contours, in 5 dB increments, for Alternative 4 at

MCAS Beaufort. The figure also includes baseline contours for comparison purposes.

Table 4.3-16 provides Alternative 4 noise exposure within each DNL contour band for on- and off Station
acreage (excluding bodies of water), housing units, and population. Net change from baseline conditions
is also indicated. Under Alternative 4, 8,419 people and 2,233 housing units within 17,412 acres of land
would be exposed to noise levels greater than 65 dB DNL. No schools would be exposed to average

noise levels of 65 dB DNL and greater.

Table 4.3-16 MCAS Beaufort Alternative 4 Projected Aircraft Noise Exposure Compared to
Baseline Conditions On and Off Station

Contour Acres® Populationb Housing Units®
Band Net Net Net
(dB DNL) Off Subtotal | Change (0] Subtotal Change (0] Subtotal Change
65-70 378 5,792 6,170 -1,036 486 3,198 3,684 +933 43 1,068 1,111 +270
70-75 534 4,142 4,676 +1,881 441 2,298 2,739 +1,244 39 756 795 +368
75-80 1,468 1,733 3,201 -1,898 692 686 1,378 -868 70 220 290 -220
80-85 1,039 301 1,340 -155 479 131 610 -29 0 37 37 +7
85+ 1,952 73 2,025 +604 8 0 8 -31 0 0 0 -1
Subtotal | 5,371 | 12,041 2,106 | 6,313 206 | 2,081
TOTAL 17,412 -604 8,419 +1,249 2,233 +366
Notes:

®Exclusive of bodies of water.
PEstimated based on 2000 Census block data.
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Figure 4.3-5 MCAS Beaufort Alternative 4 Projected Aircraft Noise Contours
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Table 4.3-17 lists the land uses and notes the net change for conditions, compared to the baseline,
which could occur under Alternative 4. Please note that the total acres listed in Table 4.3-17 differ from
those listed in this table because these land use categories are not necessarily all inclusive as the acres
reported above in Table 4.3-16. Acres exposed to Noise Zone lll levels would decrease over all land use
categories with the exception of commercial and public lands. For areas within Noise Zone I, exposed
acres would increase over all land use categories with the exception of rural lands and those areas with

Marine Corps restrictive easements.

Table 4.3-17 Alternative 4 Land Uses (in acres) Occurring within Noise Zone Contour Bands at MICAS Beaufort

Noise Zone Il (DNL) Zone ll Noise Zone Il (DNL) Zone lll
a
Land Use Category 7075 | Subtotal ' 75.85 80.85 >85  Subtotal et
Change Change
Rural/Agricultural 609 34 643 -338 0 0 0 0 0
Low Density Residential 1,755 2,511 4,266 +420 1,041 142 23 1,206 -580
Medium Density | ) 55 | 5g 1,531 | +1,510 0 0 0 0 0
Residential
Urban 218 0 218 +201 0 0 0 0 0
Commercial 20 35 55 +4 41 41 9 91 +10
Light Industrial 139 702 841 +519 233 26 3 262 -500
Lands with Marine Corps | o 146 432 -104 0 0 0 0 -90
Restrictive Easements
Public 17 130 147 +143 206 55 27 288 +217
MCAS Beaufort 378 534 912 +142 1,468 1,039 1,952 4,459 -233
TOTAL | 4,924 4,121 9,045 +2,497 2,989 1,303 2,014 6,306 -1,176

Notes:
®Refer to Section 3.3 for definition of land use categories.
®Total acreages under easement are current as of Fall 2009.

As presented in Table 4.3-7 and shown in Figure 4.3-5, under Alternative 4 the potential for speech
interruptions would occur for 23 locations with windows closed and 31 locations with windows open. As
depicted in Table 4.3-8, center points 3, 4, 6, and 7 would experience average noise levels between 73
and 65 dB DNL under Alternative 4. Table 4.3-18 shows the estimated residential population at risk for
PHL. Under this alternative, no residential areas would be exposed to 80 dB and greater DNL contour
bands on MCAS Beaufort; however, there would be off-Station areas exposed to these noise levels. The
average and 10th percentile NIPTS would be lower than what is presented in Table 4.3-18 for those

without 40 years of daily exposure to average noise levels of 80dB DNL and above (see Section 3.3 for
PHL definition).
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Table 4.3-18 MCAS Beaufort PHL Estimates under Alternative 4

Contour Band Baseline Residential Proposed Residential | Average NIPTS 10" Percentile NIPTS
(dB DNL) Population Population (dB)*® (dB)*®
80-81 25 40 3.0 7.0
81-82 21 34 3.5 8.0
82-83 17 24 4.0 9.0
83-84 12 19 4.5 10.0
84-85 5 14 5.5 11.0
85-86 0 0 6.0 12.0
86-87 0 0 7.0 13.5
87-88 0 0 7.5 15.0
88-89 0 0 8.5 16.5
89-90 0 0 9.5 18.0

Source: °National Academy of Sciences 1977.
Notes: °Rounded to the nearest 0.5 dB.

No Action Alternative

Under the No Action Alternative, the Proposed Action would not be implemented. Thus, baseline

conditions would remain unchanged.

4.3.3 Summary Comparison of Alternatives

Table 4.3-19 presents a summary of the impacts by alternative.

Table 4.3-19 Noise Impacts Summary Comparison of Alternatives

Alternative

Environmental Consequences

Alternative 1

Net increase of 1,690 people exposed to 65 dB DNL or greater

Net increase of 498 housing units exposed to 65 dB DNL or greater

Net increase of 203 acres exposed to 65 dB DNL or greater

Net increase of 1,208 acres of land uses within the Noise Zone Il over land use categories; however, no
change to land uses anticipated

Net increase of 470 acres for land uses within the Noise Zone Il over land use categories; however, no
change to land uses anticipated

The potential for speech interferences would occur for 23 locations with windows closed and 31
locations with windows open

Average noise levels between 74 and 65 dB DNL would occur over 4 center points

No residential areas at risk for PHL; however, there would be off-Station populations exposed to 80 dB
DNL and greater; the average and 10th percentile NIPTS would be lower for those without 40 years of
daily exposure to average noise levels of 80 dB DNL and above

Alternative 2

Net increase of 708 people exposed to 65 dB DNL or greater
Net increase of 180 housing units exposed to 65 dB DNL or greater
Net decrease of 1,657 acres exposed to 65 dB DNL or greater

e Net increase of 951 acres of land uses within the Noise Zone Il over land use categories; however, no

change to land uses anticipated

Net decrease of 742 acres for land uses within the Noise Zone Ill over land use categories; however, no
change to land uses anticipated

The potential for speech interferences would occur for 23 locations with windows closed and 31
locations with windows open
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Table 4.3-19 Noise Impacts Summary Comparison of Alternatives

Alternative

Environmental Consequences

Alternative 2

Average noise levels between 73 and 65 dB DNL would occur over 3 center points

No residential areas at risk for PHL; however, there would be off-Station populations exposed to 80 dB
DNL and greater; the average and 10th percentile NIPTS would be lower for those without 40 years of
daily exposure to average noise levels of 80 dB DNL and above

Alternative 3

Net increase of 137 people exposed to 65 dB DNL or greater

Net increase of 9 housing units exposed to 65 dB DNL or greater

Net decrease of 2,752 acres exposed to 65 dB DNL or greater

Net increase of 2,350 acres of land uses within the Noise Zone Il over land use categories; however, no
change to land uses anticipated

Net decrease of 2,635 acres for land uses within the Noise Zone Il over land use categories; however,
no change to land uses anticipated

The potential for speech interferences would occur for 23 locations with windows closed and 31
locations with windows open

Average noise levels between 71 and 65 dB DNL would occur over 3 center points

No residential areas at risk for PHL; however, there would be off-Station populations exposed to 80 dB
DNL and greater; the average and 10th percentile NIPTS would be lower for those without 40 years of
daily exposure to average noise levels of 80 dB DNL and above

Alternative 4

Net increase of 1,249 people exposed to 65 dB DNL or greater

Net increase of 366 housing units exposed to 65 dB DNL or greater

Net decrease of 604 acres exposed to 65 dB DNL or greater

Net increase of 2,497 acres of land uses within the Noise Zone Il over land use categories; however, no
change to land uses anticipated

Net decrease of 1,176 acres for land uses within the Noise Zone Ill over land use categories; however,
no change to land uses anticipated

Average noise levels between 73 and 65 dB DNL would occur over 4 center points

The potential for speech interferences would occur for 23 locations with windows closed and 31
locations with windows open No residential areas at risk for PHL; however, there would be off-Station
populations exposed to 80 dB DNL and greater; the average and 10th percentile NIPTS would be lower
for those without 40 years of daily exposure to average noise levels of 80 dB DNL and above

No Action . -, .
. e Baseline conditions would persist
Alternative
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4.4 Air Quality

4.4.1 Affected Environment (Baseline Conditions)

In regard to the National Ambient Air Quality Standards (NAAQS), the USEPA designates all areas of the
U.S. in terms of having air quality better (attainment) or worse than (nonattainment) the NAAQS (refer
to Section 3.4 for NAAQs standards). An area generally is in nonattainment for a pollutant if its NAAQS
has been exceeded more than once per year. Former nonattainment areas that have attained the
NAAQS are designated as maintenance areas. Presently, the regulatory area around MCAS Beaufort is in
attainment for all NAAQS pollutants.

The Federal Clean Air Act (CAA) and its subsequent amendments establish air quality regulations and the
NAAQS and delegate the enforcement of these standards to the states. In South Carolina, the South
Carolina Department of Health and Environmental Control (SCDHEC) is responsible for monitoring air
quality and reporting to USEPA. The CAA establishes air quality planning processes and requires areas in
nonattainment of a NAAQS to develop a State Implementation Plan that details how the state will attain
the standard within mandated time frames. The requirements and compliance dates for attainment are

based on the severity of the nonattainment classification of the area.

The SCDHEC has similar ambient air quality standards as the NAAQS (refer to Table 3-3 in Section 3.4),
except for total suspended particulates (TSP) (also referred to as Particulate Matter) and gaseous
fluorides, expressed as hydrogen fluoride. The South Carolina ambient air quality standards for these

two pollutants are listed in Table 4.4-1.

Table 4.4-1 South Carolina Ambient Air Quality Standards

Pollutant® Averaging Time Primary Secondary

75 micrograms per

TSP Annual Geometric Mean , 3 --
cubic meter (ug/m?)
12 Hours 3.7 pug/m’ -
24 Hours 2.9 } -
Hydrogen fluoride . ug/ms
1 Week 1.6 pg/m --
1 Month 0.8 ug/m’ -

Source: SCDHEC Regulation 61-62.5 Standard No. 2 Ambient Air Quality Standards and 40 Code of Federal
Regulations (CFR) Part 50.
Notes:  *These standards must not be exceeded more than once per year.

The Air Quality Control Region (AQCR) for MCAS Beaufort is the Savannah (Georgia) — Beaufort (South
Carolina [SC]) Interstate AQCR (40 CFR Part 81.113). This AQCR includes the South Carolina counties of
Beaufort, Colleton, Hampton, and Jasper; and the Georgia counties of Bryan, Bulloch, Candler, Chatham,

Effingham, Evans, Liberty, and Tattnall.

Emission thresholds associated with CAA conformity requirements are the primary means of assessing

the air quality impacts associated with implementation of a Proposed Action. A formal conformity
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determination is required for Federal actions occurring in nonattainment or maintenance areas when
the total direct and indirect stationary and mobile source emissions of nonattainment pollutants or their
precursors exceed de minimis thresholds. In addition, a formal conformity determination is required for
actions defined as regionally significant (i.e., if the total emissions from a Federal action exceed 10
percent of a nonattainment area’s emission inventory for that pollutant). As stated, MCAS Beaufort is in
attainment for all criteria pollutants, and therefore, de minimis does not apply. Therefore, further
conformity analysis is not needed to base the F-35B at MCAS Beaufort. The following evaluates whether

projected emissions represent a regional significance.

For estimating emissions, a 3,000-ft AGL ceiling was selected for a conservative estimate of the average
height of a stable temperature inversion common to the coastal maritime air shed. This type of inversion
can significantly inhibit, if not effectively block, vertical and widespread lateral dispersion of air
pollutants. Thus, pollutants can be considered confined between the base of the inversion and the
ground, or that portion of the lower atmosphere commonly termed the boundary layer. Emissions
released above this mixing layer would not appreciably affect ground-level air quality and are only
incorporated into the analysis for Greenhouse Gases (GHGs). For the purposes of assessing air pollutant
emissions, therefore, all aircraft operations at or below 3,000 ft AGL and ground support equipment

(GSE) were included to estimate criteria pollutants and GHG emissions.

The average maximum annual temperature in Beaufort, SC is 76.3 degrees Fahrenheit (°F), and the
average minimum annual temperature is 56.7°F. January is the coldest month with an average maximum
temperature of 60.7°F and average minimum temperature of 39.9°F. July is the warmest month with an
average daily maximum temperature of 90.3°F. In July there is about a 60 percent chance of sunshine

compared to a 54 to 59 percent chance of sunshine in December.

Precipitation in the state is ample, with maximum precipitation amounts occurring in March and July
and minimum precipitation amounts in May and November. There is no wet or dry season, and no
month averages less than 2 inches of precipitation anywhere in South Carolina. Frozen precipitation
(snow and sleet) can also affect Beaufort County, and in 1989 a record of 5 inches of snow fell.
Thunderstorms and tropical cyclones can bring large rainfall events. Prevailing winds tend to be either
from the northeast or the southwest. Average surface wind speeds for all months range between 6 to 10
miles per hour. The Bermuda High (a pressure system that sits over the Atlantic during the summer)
contributes to an average of 20 stagnation days per year in the Coastal Plain, especially during summer
(SCSCO 2008).

The current attainment status designations for areas within South Carolina are summarized in
40 CFR 81.341. Beaufort County is classified as “better than national standards” for TSPs (includes
particulate matter less than 10 microns [PMy]) and sulfur dioxide. For carbon monoxide (CO), fine

particulate matter less than 2.5 microns (PM,s), and ozone, the county is designated as
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“unclassifiable/attainment” and is designated as “cannot be classified or better than national standards”

for nitrogen dioxide (NO,).

Existing emissions of criteria pollutants exceed the 100 tons per year (TPY) threshold at the Air Station.
Under CAA Title V, MCAS Beaufort is required to obtain operating permits from the SCDHEC Bureau of
Air Quality for certain emission sources and their associated air pollution control equipment. Currently,
MCAS Beaufort is operating under a Part 70 Air Quality Permit issued by the State of South Carolina,
permit number TV-0360-0004. The permit was effective as of April 1, 2006 and will expire on March 31,
2011 (SCDHEC 2005).

Under the Proposed Action, several support facilities and hangars would be constructed. Depending on
the alternative, older hangars (with stationary emission sources such as heating and hot water units)
would be demolished and replaced by new state-of-the-art hangars. Replacement of these older
stationary source units with new equipment (designed and operated for reduced emissions) would
result in an overall reduction in emissions. Because no other new stationary sources are anticipated
under any of the alternatives, emissions from these sources are not considered to be a factor in
potentially degrading regional air quality. Evaluation of stationary source emissions, therefore, is not

carried forward in this Environmental Impact Statement (EIS).

While stationary sources are not a major factor impacting regional air quality under the Proposed Action
alternatives, mobile sources (aircraft [including engine run-ups], GSE, and personally owned vehicles
[POVs]) would be the primary sources contributing to pollutant emissions. Since it was assumed that the
Proposed Action would result in no increases in use of government-owned vehicles, they were excluded
from the baseline. Table 4.4-2 presents the baseline mobile source emissions for these types of mobile
sources at MCAS Beaufort. Included are emissions from legacy aircraft, and their associated GSE and
vehicles of commuting military personnel. The specific calculations used for aircraft operations, GSE, and

commuting personnel are found in Appendix E.

Table 4.4-2 MCAS Beaufort Baseline Annual Mobile Source Emissions

Criteria Pollutant (tons)

. Volatile Organic Nitrogen Sulfur
Emissions Source Compounds Oxides Oxides
(VOCs) (NO,) (SO,)
Legacy F/A-18 Aircraft 396.78 1,029.44 176.27 8.97 160.85 | <160.85
POV 4.16 55.12 3.39 0.04 0.12 <0.12
GSE 4.83 8.05 19.81 0.11 2.31 <2.31
TOTAL ANNUAL EMISSIONS 405.77 1,092.61 199.47 9.12 163.28 | <163.28
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4.4.2 Environmental Consequences

To determine potential impacts to regional air quality, MCAS Beaufort baseline conditions were
compared to those projected for each alternative in terms of construction as well as aircraft and
maintenance operations. Air quality potential impacts include: 1) increases of ambient air pollution
concentrations above the NAAQS, 2) contributing to an existing violation of the NAAQS, 3) interfering
with, or delaying timely attainment of the NAAQS, or 4) results in the potential for any new stationary
source to be considered a major source of emissions as defined in 40 CFR Part 52.21 (total emissions of

any pollutant subject to regulation under the CAA that is greater than 250 TPY for attainment areas).

For all of the four alternatives, construction would occur at MCAS Beaufort beginning in 2011 and
reaching completion no later than 2023. By 2023, all of the aircraft associated with the action would be
present at the Air Station, along with all personnel required to support aircraft operations. Each of the
four alternatives includes variations in construction and in the number and type of squadrons to be
based at MCAS Beaufort.

Demolition/Construction. Air quality impacts from proposed construction activities were estimated
from: 1) combustion emissions due to the use of fossil fuel-powered equipment; 2) fugitive dust
emissions (PM,, and PM,;) during demolition activities, earth-moving activities, and the operation of
equipment on bare soil; and 3) VOC emissions from application of asphalt materials during paving

operations.

Airfield Operations. Air quality impacts were assessed by comparing the net change in emissions
associated with F-35B operations within the MCAS Beaufort region. These emissions include: 1) F-35B
aircraft operations (including engine run-ups) within the airfield and surrounding airspace under 3,000 ft
AGL; 2) GSE operations; and 3) POV use by commuting personnel associated with the proposed basing. It
was assumed that the Proposed Action would result in no increases in use of government-owned
vehicles and minimal increases in stationary sources (primarily, heat and hot water sources for Bachelor
Enlisted Quarters [BEQs] under Alternatives 4).

Action Alternatives

Demolition/Construction. Tables 4.4-3 through 4.4-6 summarizes the projected annual emissions under
Alternatives 1 through 4, respectively, and includes those related to both demolition and construction
activities. Emissions from demolition/construction activities would not alter attainment status or
represent a regional significance within the regional AQCR. Refer to Appendix E for specifics on

demolition debris, construction equipment, and disturbance footprints.
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Table 4.4-3 Projected Annual Construction Emissions Under Alternative 1

Year

Air Pollutant Emissions (tons)

Construction Year (CY) 1 0.6 3.1 5.6 0.6 1.9
CY2 5.7 23.8 64.6 7.1 11.7 4.1
CY3 5.7 23.7 62.2 6.8 24.6 53
Cy4 1.7 8.8 12,5 1.4 5.8 1.2
CY5 0.7 4.3 6.2 0.7 2.5 0.5
CY6 0.4 2.0 3.7 0.4 0.6 0.2
CY7 0.4 2.0 3.7 0.4 0.6 0.2
Table 4.4-4 Projected Annual Construction Emissions Under Alternative 2
Air Pollutant Emissions (tons)
Year voC CO  NO, SO, PMy,  PM,;s
Cy1 0.6 2.9 4.2 0.5 1.5 0.4
CY2 4.7 19.8 51.7 5.7 18.0 4.2
CY3 4.7 19.2 53.8 5.9 18.6 4.3
Cy4 1.0 5.7 8.7 1.0 2.3 0.7
CY5 0.3 1.8 2.3 0.3 0.5 0.2
CY6 0.2 1.2 1.9 0.2 0.2 0.1
CcY7 0.2 1.2 1.9 0.2 0.2 0.1
Table 4.4-5 Projected Annual Construction Emissions Under Alternative 3
Year Air Pollutant Emissions (tons)
voC co NO, SO, PM;, PM,; |
Cy1l 0.8 3.8 6.5 0.7 1.9 0.5
CY2 5.7 234 65.0 7.2 15.4 4.5
Cy3 6.5 27.3 73.0 8.1 27.0 6.1
CY4 1.5 8.5 14.3 1.6 7.6 1.4
CY5 0.9 4.6 7.8 0.9 3.7 0.7
CY6 0.5 2.7 5.2 0.6 1.1 0.3
Ccy7 0.5 2.7 5.2 0.6 1.1 0.3
Table 4.4-6 Projected Annual Construction Emissions Under Alternative 4
Year Air Pollutant Emissions (tons)
voC co NO, SO, PM;y, PM,; |
Cy1l 0.9 4.5 7.9 0.9 2.8 0.6
CY2 8.0 32.6 92.0 10.0 20.2 6.1
Cy3 6.8 28.8 75.7 8.4 22.6 5.8
CY4 1.8 9.6 16.3 1.9 10.5 1.9
CY5 1.1 6.0 10.1 1.1 5.7 1.1
CY6 0.7 3.5 6.9 0.8 1.9 0.5
Ccy7 0.7 3.5 6.9 0.8 1.9 0.5
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Non-road diesel engines can significantly contribute to PM and NO, emissions. In recent years, the
USEPA has set standards for engines used in most new construction equipment. However, because
construction equipment can last 25 to 30 years, it will take many years before existing equipment is
replaced with newer, cleaner equipment. Because the USEPA's May 2004 regulations only apply to
newly-manufactured diesel engines, the USEPA developed the Clean Construction USA program to assist
operators of heavy non-road, diesel-powered equipment (including the military) to reduce emissions

from the older engines that are in operation today. Emissions education methods include:

e Idle-reduction practices to save money, reduce emissions, add fuel savings, extend engine life,
and provide a safer and better work environment for equipment operators.

e Switching to ultra low-sulfur diesel fuel to reduce engine wear, deposits, and oil degradation.

e Retrofitting equipment to reduce emissions.

e Installing USEPA-approved catalysts and filters to ensure emission reductions and durability of
retrofit technologies. Engine upgrade kits can also be installed during routinely scheduled
engine rebuilds to reduce emissions.

e Following the Leadership in Energy and Environmental Design (LEED) Green Building Rating

System to ensure all new construction meets LEED Silver Level certification or better.

To support emissions reduction, installations can request that the newer Tier 2 or Tier 3 engines be
prioritized for use and can place that as a stipulation in construction proposals. In addition, an Erosion
and Sediment Pollution Control Plan is required under the National Pollutant Discharge Elimination
System for construction activities, and this plan includes requirements for dust control in disturbed

areas.

Airfield Operations. Tables 4.4-7 through 4.4-10 presents a summary of projected annual operational
emissions under Alternatives 1 through 4, respectively. As the results indicate (see Appendix E for
specific data), VOCs, CO, and particulate matter (PMy, and PM,s) emissions would decrease when
compared to those generated by legacy aircraft, and NO, and SO, would increase. Emissions from
aircraft operations would not alter attainment status or represent a regional significance within the
regional AQCR.

Table 4.4-7 Projected Annual Mobile Source Emissions Under Alternative 1

Air Pollutant Emissions (tons)

Activity

vocC \ co NO, SO, PM;, PM,s

F-35B Operations 2.83 118.02 496.33 40.52 6.95 <6.95

GSE 4.95 8.37 20.04 0.01 2.4 <2.4

POVs 3.38 72.23 2.56 0.14 0.11 <0.11

TOTAL ANNUAL EMISSIONS 11.16 198.62 518.93 40.67 9.46 <9.46
Net Change from Baseline* | -394.61 -893.99 +319.46 +31.55 -153.82 -153.82

Note: *Totals may vary slightly from those in Appendix E due to rounding.
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Table 4.4-8 Projected Annual Mobile Source Emissions Under Alternative 2

Activity

Air Pollutant Emissions (tons)

F-35B Operations 2.10 87.43 382.55 30.87 5.16 <5.16

GSE 2.30 3.83 9.43 0.00 1.10 <1.10

POV 1.63 34.75 1.23 0.07 0.05 <0.05

TOTAL ANNUAL EMISSIONS 6.03 126.01 393.21 30.94 6.31 <6.31
Net Change from Baseline* | -399.74 -966.60 +193.74 +21.82 -156.97 -156.97

Note: *Totals may vary slightly from those in Appendix E due to rounding.

Table 4.4-9 Projected Annual Mobile Source Emissions Under Alternative 3

Activity

Air Pollutant Emissions (tons)

F-35B Operations 1.96 81.56 303.42 25.73 4.75 <4.75

GSE 7.36 12.26 30.19 0.01 3.51 <3.51

POVs 5.55 118.52 4.20 0.23 0.17 <0.17

TOTAL ANNUAL EMISSIONS 14.87 212.34 337.81 25.97 8.43 <8.43
Net Change from Baseline* | -390.90 -880.27 +138.34 +16.85 -154.85 -154.85

Note: *Totals may vary slightly from those in Appendix E due to rounding.

Table 4.4-10 Projected Annual Mobile Source Emissions Under Alternative 4

Air Pollutant Emissions (tons)

Activity
F-35B Operations 2.69 112.8 412.67 35.20 6.52 <6.52
GSE 10.13 16.86 41.51 0.01 4.83 <4.83
POVs 7.63 162.97 5.78 0.32 0.24 <0.24
TOTAL ANNUAL EMISSIONS 20.45 292.63 459.96 35.53 11.59 <11.59
Net Change from Baseline* | -385.32 -799.98 +260.49 +26.41 -151.69 -151.69

Note: *Totals may vary slightly from those in Appendix E due to rounding.

No Action Alternative

Under the No Action Alternative, the Proposed Action would not be implemented and baseline

conditions would remain unchanged.

4.4.3 Summary Comparison of Alternatives

Table 4.14-11 presents a summary comparison of the action alternatives and the No Action

Alternative.

Table 4.4-11 Air Quality Summary Comparison of Alternatives

Alternative

Environmental Consequences

e Regional attainment status would not be altered, nor would emissions represent a
regional significance

Action Alternatives | ¢ Construction impacts would be below regulatory thresholds for all air pollutants

Mobile source emissions would decrease except for NO, and SO,, which would increase
No net change to stationary source emissions

No Action Alternative | ¢ Baseline conditions would persist
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4.5 Hazardous Materials, Toxic Substances, Hazardous Waste, and Contaminated Sites
4.5.1 Affected Environment (Baseline Conditions)

Hazardous Materials. A variety of hazardous materials are used at MCAS Beaufort, including petroleum,
oil, and lubricants, solvents and thinners, caustic cleaning compounds and surfactants, antifreeze, acids
and corrosives, adhesives, paints (including enamels, lacquers, and polyurethane coatings), fungicides,
and batteries (MCAS Beaufort 2009a). At MCAS Beaufort, hazardous materials are managed through a
Joint Hazardous Material Minimization Center (JHC) operated by the Supply Department (personal
communication, Dukes 2009). The JHC serves as the central stocking and issue point for all hazardous
materials used by each unit at MCAS Beaufort; furthermore, the JHC is responsible for managing the
acquisition, storage, and use of all hazardous materials at the Air Station (MCAS Beaufort 2007a). The
system uses the Hazardous Materials Management System to track hazardous materials purchased
through the system and materials issued for reuse at the JHC. Hazardous materials are purchased,
stored, managed, used, and disposed of in compliance with applicable health, safety, and environmental
regulations and in such a manner as to minimize the potential for spills and impacts to the land and
existing facilities (MCAS Beaufort 2007a).

Toxic Substances. Regulated toxic substances typically associated with buildings and facilities include
asbestos, lead-based paint (LBP), and poly-chlorinated biphenyls (PCBs). MCAS Beaufort has conducted a
comprehensive asbestos baseline survey and performs re-inspections for buildings where asbestos-
containing materials (ACM) have been identified. Certified contractors are used in all renovation or
demolition projects; the contractors follow the Air Station’s guidance for asbestos management. The
Natural Resources and Environmental Affairs Office (NREAO) Asbestos Coordinator retains all records of
asbestos surveys, re-inspections, and removal and disposal activities at MCAS Beaufort (MCAS Beaufort
2007b).

MCAS Beaufort has conducted the required investigations for the presence of LBP and has prepared risk
assessments as appropriate. Contractors are required to follow proper procedures if LBP is encountered

during repairs or renovations (MCAS Beaufort 2007a).

MCAS Beaufort has removed or replaced all known PCB-containing transformers and PCB-contaminated
electrical equipment. The last PCB-containing transformers and electrical equipment at the Air Station

were removed and properly disposed of in August 2002 (MCAS Beaufort 2007a).

Hazardous Waste. MCAS Beaufort is regulated as a Large Quantity Generator of hazardous waste as
required under the Resource Conservation and Recovery Act (RCRA). Common hazardous waste streams
generated include waste paints and thinners, spent solvents, contaminated blast media, solid materials
such as rags contaminated with paints or solvents, and spill clean-up residues (MCAS Beaufort 20073;

USEPA 2009c). Multiple satellite accumulation areas for hazardous waste are located in proximity to the
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generators. The NREAO also maintains two less-than 90-day storage areas, which are used primarily in
emergency situations. Hazardous waste from these sites is collected at a RCRA Part B permitted
Treatment Storage and Disposal Facility at the Air Station and transported off-site for treatment or
disposal as arranged through contracts administered by the Defense Reutilization and Marketing Office
(USEPA 2009d; MCAS Beaufort 2007a). Hazardous wastes are managed and disposed of in compliance
with applicable health, safety, and environmental regulations and in such a manner as to minimize the
potential for spills and impacts to the land and existing facilities. Air Station procedures are detailed in
the MCAS Beaufort Hazardous Waste Management Plan and Hazardous Waste Management
Environmental Standard Operating Procedures (MCAS Beaufort 2008b; 2006a).

Contaminated Sites. In 1986, a RCRA Facility Assessment was conducted at MCAS Beaufort, which
resulted in the identification of 75 solid waste management units (SWMUs) and 16 Areas of Concern
(AOCs) (USEPA 2009c). The Air Station’s RCRA permit lists three sites, SWMU 77 and Hangars 414 and
416, as being located within the affected area (SCEQC, BLWM 2004). SWMU 77, the former Acid
Neutralization Pit, is located south of the runway adjacent to Building 36. This site was listed as closed in
a previous report; however, the RCRA permit requires confirmatory sampling to be conducted at the pit
to confirm its status (USEPA 2009c). Closure of the pit is expected to occur in 2010 (MCAS Beaufort
2009b). AOC-C, a mop-washing area, is located at the southeastern end of Hangar 416. Mops used
during the washing and maintenance of aircraft and associated equipment were cleaned in this area;
waste fluids potentially released at this site include paints, oils, and JP-5 jet fuel. In 1994, soil at the site
was excavated during the construction of an underground oil/water separator. The excavated soil was
removed, and laboratory analytical results from soil samples of the excavated material indicated no
contamination. In 1997, U.S. Army Corps of Engineers (USACE) conducted groundwater investigations at
AOC-C and identified the presence of benzene, cadmium, lead, chromium, and selenium at elevated
levels. Further investigations identified low levels of petroleum and solvent-based VOCs in the
groundwater (DoN 2003a). A Phase Il RCRA Facility Investigation is being planned for AOC-C (personal
communication, Ehde 2009; MCAS Beaufort 2009b).

When MCAS Beaufort was a Naval Air Station, the area around Hangar 414 was an aviation gasoline tank
farm. In late 2003, utility workers broke an old terra cotta drain of unknown origin and use outside
Hangar 414. A small amount of petroleum spilled out of the drain line and was immediately cleaned up
at the site (MCAS Beaufort 2008b). Demolition drawings from the 1950s showed that the tanks in this
area were removed from service when a jet parking area and an aircraft hangar were constructed. A
series of geophysical surveys have been completed and 10 monitoring wells have been installed (MCAS
Beaufort 2008b). The geophysical surveys showed that at least the base of the old concrete tanks
remain in place beneath the concrete aircraft parking apron to the northwest of Hangar 414 (personal
communication, Ehde 2009). In addition, both groundwater and soil contamination have been detected

in the old tank farm area, consisting of aviation gasoline and its breakdown products. The groundwater
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plume is located beneath the parking apron. Additional assessment is planned for this site (SCDHEC
2008a). Any remediation work at the Hangar 414 aviation gasoline contaminated site is managed in

conjunction with SCDHEC’s Bureau of Land and Waste Management.
4.5.2 Environmental Consequences

Hazardous Materials. Under Alternatives 1 through 4, established procedures for the management of
hazardous materials would be followed during the demolition of older structures and construction of
new facilities. Specifically, the demolition and construction contractor(s) would be responsible for
notifying MCAS Beaufort prior to bringing any hazardous materials onto the Air Station. The demolition
and construction contractor(s) would also be responsible for the proper handling of any hazardous

materials used on the site during these activities.

Under Alternatives 1 through 4, procedures for hazardous material management established for MCAS
Beaufort would also be followed during squadron operations. With a few exceptions, it is anticipated
that the quantities and types of hazardous materials needed for maintenance of the F-35B would be
comparable to those currently used for maintenance of legacy aircraft (personal communication, Luker
2009). The major differences would be the use of a non-chromium containing coatings, unlike the
hexavalent chromium containing materials utilized by legacy aircraft. The elimination of these
substances would slightly reduce the amount of hazardous materials used, thus reducing the overall

potential impacts to the environment (personal communication, Luker 2009).

Toxic Substances. Of the buildings proposed to be demolished under Alternatives 1 through 4, only
Hangars 414 and 416 are known to contain ACM (EEG 2007a, 2007b). Hangar 416 would not be
demolished under Alternative 2. All structures proposed for demolition would be inspected for ACM and
LBP according to established MCAS Beaufort procedures, and all ACM would be properly removed and
disposed of prior to or during demolition in accordance with 40 CFR 61.40 through 157 and established
MCAS Beaufort procedures. All LBP would also be managed and disposed of in accordance with the

Toxic Substances Control Act, OSHA regulations, and established MCAS Beaufort procedures.

Hazardous Waste. Under Alternatives 1 through 4, established procedures for the management of
hazardous wastes would be followed during the demolition of older structures and construction of new
facilities. Specifically, the demolition and construction contractor(s) would be responsible for

coordinating the disposal of any hazardous wastes generated with MCAS Beaufort.

Established procedures for hazardous waste management would also be followed during squadron
operations. The volumes of hazardous wastes generated in operations involving primer are expected to
decrease slightly with the introduction of the F-35B, as the primer for that aircraft does not contain
cadmium or chromium (personal communication, Luker 2009). MCAS Beaufort operates as a large

guantity generator of hazardous waste. The exact amounts of hazardous waste generated under each
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alternative are unknown; however, under all alternatives MCAS Beaufort would continue to operate

within its hazardous waste permit conditions.

Contaminated Sites. SWMU 77 is located south of the runway adjacent to Building 36, AOC-C is located
at the southeastern end of Hangar 416, and a former aviation gasoline tank farm is located in the vicinity
of Hangar 414. Closure of SWMU 77 is anticipated to occur in 2010 and there is no known threat to
human health (SCDHEC 2004; MCAS Beaufort 2009b). A Phase Il RCRA Facility Investigation is planned at
AOC-C and additional assessment is planned for the aviation gasoline tank farm near Hangar 414
(SCDHEC 2008a; personal communication, Ehde 2009; MCAS Beaufort 2009b). Construction activities are
not likely to encounter contaminated groundwater, which is 6 to 10 ft below ground surface (personal
communication, Ehde 2009). If contaminated groundwater is encountered during demolition or
construction, Best Management Practices (BMPs) for working with contaminated groundwater would be
utilized by workers at the site. Alternatives 1 through 4 would necessitate the relocation of MCAS
Beaufort’s RCRA-Part B permitted, hazardous waste storage facility and the installation of a fence, which
is part of the security upgrade. Closure of the existing hazardous waste storage facility and construction
of a new hazardous waste storage facility would be performed in accordance with requirements
described in MCAS Beaufort’s RCRA Part B permit and state hazardous waste regulations. In order to
complete these actions, MCAS Beaufort’s RCRA Part B permit would need to be modified. Depending on
the location of the fence, state regulators would be notified if the fence would be installed near any

known contaminated sites.

Any soils excavated in areas with potential contamination as part of the Proposed Action would be
properly segregated by the construction contractor and then sampled by representatives of MCAS
Beaufort. The sample results would determine whether soils can be reused on the site or require proper
disposal off-site at a facility permitted to receive the soils pursuant to appropriate South Carolina
regulations. Furthermore, project specific stormwater BMPs such as windbreaks and water spraying
would be employed to control dust during excavation and construction activities. A notification process
is required under the Air Station’s RCRA Part B permit and consists of submitting a letter to SCDEHC
informing them that work would be conducted at a remediation site and providing the proposed dates

of the work.
No Action Alternative

Under the No Action Alternative, the Proposed Action would not be implemented, therefore, baseline

conditions would remain unchanged.
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4.5.3 Summary Comparison of Alternatives
Table 4.5-1 presents a summary of the impacts by alternative.

Table 4.5-1 Hazardous Materials, Toxic Substances, and Hazardous Waste
Summary Comparison of Alternatives

Alternative Environmental Consequences

e Established procedures for the management of hazardous materials and hazardous
waste would be followed during the demolition of older structures and construction
of new facilities

® Primers containing cadmium and chromium would be discontinued

e Hangars 414 and 416 contain ACM, which would be removed and properly disposed

Alternatives 1, 3,and 4 | e LBP would be managed and disposed of properly

e Old aviation gasoline piping is located west of Hangar 414; soils excavated would be
segregated and sampled prior to disposal

e The existing hazardous waste storage facility would be demolished and a new
hazardous waste storage facility constructed; RCRA Part B permit would be modified
as necessary

Alternative 2 e Same as Alternative 1 except only Hangar 414 would be demolished

No Action Alternative e Baseline conditions would persist
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4.6 Safety

4.6.1 Affected Environment (Baseline Conditions)

Aviation Safety. The FAA is responsible for ensuring safe and efficient use of U.S. airspace by military
and civilian aircraft and for supporting national defense requirements. In order to fulfill these
requirements, the FAA has established safety regulations, airspace management guidelines, a civil-
military common system, and cooperative activities with DoD. The primary concern regarding military
training flights is the potential for aircraft mishaps (i.e., crashes) to occur, which could be caused by mid-
air collisions with other aircraft or objects, weather difficulties, mechanical failures, pilot error, or
bird/wildlife-aircraft strikes. As discussed in Section 3.6, aircraft mishaps are classified as A, B, or C. Class
A mishaps are the most severe with total property damage of $2 million or more, or a fatality and/or
permanent total disability. Historic mishap data relative to flight hours flown for current F/A-18s and AV-

8Bs are provided in Table 4.6-1. Mishap rates are typically calculated per 100,000 flying hours.

The Marine Corps Class A aviation mishap rate for all Marine Corps aircraft for Fiscal Year 2002 (FY02)
through FY08 was 2.8 mishaps per 100,000 flight hours flown (Naval Safety Center 2009a). From 1999 to
2008, four Class A mishaps involving F/A-18s have occurred at MCAS Beaufort: one in 2000, two in 2004,
and one in 2007 (Naval Safety Center 2009b).

Table 4.6-1 Historic Worldwide Class A Flight Mishaps for Relevant Navy Aircraft’

F/A-18" AV-8B
Year Class A Flight Mishap Class A Flight  Mishap
Mishaps Hours Rate Mishaps  Hours
FY99 3 267,714 1.12 7 30,441 23.00
FYOO 9 242,459 3.71 2 22,088 9.05
FYO1 7 248,956 2.81 1 32,372 3.09
FYO2 6 276,226 2.17 3 43,078 6.96
FYO3 11 253,480 4.34 3 47,103 6.37
FYO4 14 226,353 6.19 2 40,775 491
FYO5 4 232,487 1.72 5 37,969 13.17
FYO6 6 224,377 2.67 3 40,467 7.41
FYO7 5 207,137 241 1 35,718 2.80
TOTAL 65 2,179,189 2.98 27 330,011 8.18

Sources: Naval Safety Center 2007, 2009a

Notes: °Historic mishap data is based on a $1 million Class A threshold, which changed to $2 million in
October 2009; as such, the actual number of Class A mishaps may be less than reported.
bF/A-18 data reflects F/A-18A/B/C/D mishaps, not only those related to Marine Corps aircraft.

Emergency and Mishap Response at MCAS Beaufort. MCAS Beaufort maintains detailed emergency and
mishap response plans to react to an aircraft accident, should one occur. These plans assign agency
responsibilities and prescribe functional activities necessary to react to major mishaps, whether on or
off Station. Response would normally occur in two phases. The initial response focuses on rescue,

evacuation, fire suppression, safety, elimination of explosive devices, ensuring security of the area, and
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other actions immediately necessary to prevent loss of life or further property damage. The initial
response element usually consists of Aircraft Rescue Fire Fighters, Emergency Medical Technicians, and
Military Police. The second phase is the mishap investigation, involving an array of organizations whose
participation would be governed by the circumstances associated with the mishap and actions required

to be performed.

Accident Potential Zones (APZs). Clear Zones and APZs for MCAS Beaufort are depicted in Figure 4.6-1.
Land use plans, programs, and controls address compatible development within the APZs. For further

information, please refer to Section 4.7 (Land Use).

Bird/Wildlife Aircraft Strike Hazards (BASH). The intent of the MCAS Beaufort BASH Reduction Plan is to
reduce BASH occurrences at the Air Station by creating an integrated hazard abatement program
through awareness, avoidance, monitoring, and actively controlling bird and animal population
movements (MCAS Beaufort 2006b). Some of the procedures outlined in the BASH Plan include
monitoring the airfield for deer and for bird activity, issuing bird hazard warnings, initiating bird
avoidance procedures when potentially hazardous bird activities are reported, and submitting BASH
reports for all incidents. From February 2, 1999 to August 12, 2009, 50 BASH incidents have been
recorded at MCAS Beaufort (Naval Safety Center 2009c). None of the incidents resulted in an aircraft
mishap, and most resulted in no damage to the aircraft. Only two aircraft sustained damage greater
than $10,000 (Naval Safety Center 2009c). Species identification began in 2008. Songbirds, including the
Eastern meadowlark (Sturnella magna), Tree Swallow (Tachycineta bicolor), Swainson’s Thrush
(Catharus ustulatus), Common Yellowthroat (Geothlypis trichas), Gray Catbird (Dumetella carolinensis),
and Chimney Swift (Chaetura pelagic) were the most common types of birds involved in BASH incidents.
Of the species identified, most incidents occurred in October and November of 2008 and 2009 (Naval
Safety Center 2010).

Explosive Safety. Explosive Safety Quantity Distance (ESQD) arcs define the minimum permissible
distance between a potential explosion site and any inhabited building, public assembly area, and/or the
installation boundary. The ESQD arc-encumbered lands at MCAS Beaufort include 805 acres in the
Ordnance Area, from north of the intersection of the two runways to the northern Air Station boundary
(Figure 4.6-2). The ESQD arcs encompass the Air Station’s main ordnance storage facility, Combat
Aircraft Loading Area, and the northwest end of the 14-32 Runway (MCAS Beaufort 2004).

Construction Safety. All construction and demolition that takes place at MCAS Beaufort is performed in
accordance with applicable OSHA regulations. Specific practices and policies to protect human health
and minimize safety risks are coordinated between contractors and the Safety Office prior to initiation

of construction and demolition activities.
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4.6.2 Environmental Consequences
Aircraft Mishaps and Mishap Response.

The F-35B is a new type of aircraft and historical trends show that mishaps of all types decrease the
longer an aircraft is operational as flight crews and maintenance personnel learn more about the
aircraft’s capabilities and limitations. As the F-35B becomes more operationally mature, the aircraft
mishap rate is expected to become comparable with a similarly sized aircraft with a similar mission. For
instance, since 1980, the average historical mishap rate for the F/A-18 and AV-8B is 4.39 mishaps per
100,000 flight hours. The Marine Corps Class A aviation mishap rate for all Marine Corps aircraft for FY02
through FY08 was 2.8 mishaps per 100,000 flight hours flown (Naval Safety Center 2009b). However,
each decade since 1980 has seen a marked reduction in mishaps. Specifically, from 1980 to 1989, the
average mishap rate was 5.56; from 1990 to 1999, the average mishap rate was 4.54; and from 2000 to
2007, the average mishap rate was 3.71. Specific to MCAS Beaufort, the annual average Class A mishap

rate is 0.1.

Although the F-35B is a new aircraft, the single engine that powers it is a compilation product of 30
years of engineering, lessons learned from previous single aircraft engines with a similar core, and tens
of thousands of hours during operational use. The propulsion system design included a dedicated
system safety program with an acceptable risk level that was more stringent than legacy engines. The
engine safety program focused on the major contributors of what previously caused the loss of an
aircraft and provided redundancies in case of control system failures, and additionally, allowed for safe
recovery of the aircraft even with system failures. Throughout the design and testing process, the safety
initiatives took the previous Best Practices for single engine safety and built upon them to promote flight
safety progress. Examples of design characteristics that are damage tolerant and enhance safety include
a dual wall engine liner, a fan blade containment shell, and a shaft monitor for vibration, torque, and

alignment.

In addition, several technologies have been developed through the years to reduce mishap rates. These
technologies include advanced warnings to prevent aircraft from crashing into terrain and man-made
structures due to pilot or navigational system error; data recorders that provide lessons-learned from
every mishap; and backup and redundant systems that ensure the aircraft are controllable and can be
landed with system failures and malfunctions. Although these advancements and upgrades apply to
legacy aircraft, these technologies are being designed into all variants of the first F-35 aircraft. This
would ensure the F-35B begins its operational service with no increase in safety risks as compared to
operational legacy aircraft. In addition, the Autonomic Logistics Information System (ALIS) is an integral
part of the F-35 system. ALIS integrates current performance, operational parameters, current
configuration, scheduled upgrades and maintenance, component history, predictive diagnostics

(prognostics) and health management, and service support for the F-35 (DoD 2010b). This technology
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provides essential and invaluable behind-the-scenes monitoring, maintenance, and prognostics to

support the aircraft and ensure the aircraft’s health and safety.

The F-35B would follow established local approach and departure patterns, which assist in minimizing
accident risks to the community. In addition, current airspace safety procedures would continue to be
implemented and additional airfield flight operations would adhere to established safety procedures.
Students in the Marine Corps F-35B pilot training program would use simulators. Simulator curriculum
would include basic flight operations and comprehensive emergency procedures. The use of simulators
would minimize the risk associated with mishaps due to student errors. In addition, in all training phases
student pilots would operate under direct supervision of highly qualified instructor pilots, further

minimizing flight mishap potential.

All current training regulations and procedures would be updated as necessary to reflect F-35B specific
rules, and pilots would continue to adhere to training policies. In addition, the emergency and mishap

response plans would also be updated as needed.

Accident Potential Zones. Under any of the action alternatives, additional, new Clear Zones would be
established for the LHD/LHA Training Facility (Figure 4.6-3). According to Office of the Chief of Naval
Operations Instruction (OPNAVINST) 11010.36C and Marine Corps Order 11010.16, APZ | is required
under areas where flight tracks experience 5,000 or more annual departures or approaches (but not
both) of fixed-wing operations. APZ Il is used whenever APZ | is required. Therefore, since annual

LHD/LHA operations would not exceed 5,000, there would be no need for new APZs.

Bird/Wildlife Aircraft Strike Hazards. Under Alternatives 1 through 4, the F-35B would operate in the
same airfield environment as the current aircraft. As such, the overall BASH potential is not anticipated
to be different following the beddown of the F-35B. F-35B aircrews operating in the MCAS Beaufort
airspace would be required to follow applicable procedures outlined in the MCAS Beaufort BASH Plan.
MCAS Beaufort has developed aggressive procedures designed to minimize the occurrence of
bird/wildlife aircraft strikes, and has documented detailed procedures to monitor and react to
heightened risk of bird/wildlife aircraft strikes (MCAS Beaufort 2006b). When risk increases, limits are
placed on low altitude flights and some types of training (e.g., multiple approaches, closed pattern work)
in the airfield environment. Furthermore, special briefings are provided to pilots whenever the potential
exists for greater bird/wildlife aircraft strikes within the airspace; F-35B pilots would also be subject to

these procedures.

Explosive Safety. None of the proposed construction or demolition projects are located within the
ESQD arc, and existing storage areas, ESQD arcs, explosive safety activities, and procedures would not

change as a result of F-35B basing.
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Construction Safety. Under Alternatives 1 through 4, construction and demolition activities would occur
throughout the flightline areas at MCAS Beaufort. These activities may expose workers to construction-
related risks. However, the proposed construction and demolition activities would not introduce any
unique or unusual risks. Specific practices and policies to protect human health and minimize safety risks
would be coordinated between the contractor and the Safety Office prior to initiation of construction
and demolition activities. Furthermore, all activities would follow all applicable OSHA requirements. In
addition to construction worker safety, perimeter fencing would be used to separate the base

population from the construction area.
No Action Alternative

Under the No Action Alternative, the Proposed Action would not be implemented. Thus, baseline

conditions would remain unchanged.
4.6.3 Summary Comparison of Alternatives

Table 4.6-2 presents a summary of the impacts by alternative.

Table 4.6-2 Safety Summary Comparison of Alternatives

Alternative Environmental Consequences

o Airfield operations would increase; however, it is not anticipated that the mishap rate would
introduce increased safety risks

e Proposed construction and demolition activities would be consistent with established APZs

e Clear Zones would be established for the LHD/LHA Training Facility

Action Alternatives e None of the proposed construction or demolition projects are located within any of the ESQD
arcs; no impacts are anticipated to ordnance storage areas, established safety arcs, or to
explosive safety plans and procedures as a result of basing the F-35B

e No unique or unusual construction risks are posed; construction workers would follow OSHA
requirements

No Action Alternative | e Baseline conditions would persist
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4.7 Land Use
4.7.1 Affected Environment (Baseline Conditions)

MCAS Beaufort Land Use. The Air Station is located in Beaufort County, SC, approximately 5 mi
northwest of the City of Beaufort and encompasses approximately 5,869 acres of land. At MCAS
Beaufort, aircraft operations constitute the largest land use activity, consisting of two cross-runways,
parking aprons, taxiways, and associated Clear Zones and APZs (DoN 2003a). As depicted in Figure 4.7-1,
the majority of development at the Air Station has occurred in the core area, south of the cross-runway
configuration. The core area has a mixture of land uses, which include aircraft operations, training, and
maintenance, or utility uses adjacent to Runways 5/32. Much of the remaining core area is occupied by

medical, supply or storage, administrative, community, personnel housing, and recreational land use.

The Laurel Bay Family Housing Area is approximately 973 acres in size and is located 3 mi west of the Air
Station at the end of State Route 116. This enlisted and officer family housing area is configured with
single-family and duplex residential structures in the central portion of the property surrounded by
recreation, open space, and community facilities. The northern section of the Laurel Bay property is

currently undeveloped forested area.

Adjacent Land Uses. The majority of Beaufort County’s surface area is composed of tidal wetlands and
open water. Currently, about 9 percent of the county territory is developed, with another 33 percent of
the total territory classified as “undeveloped.” Lands immediately east and south of the Air Station
consist of unimproved saltwater wetlands associated with Brickyard and Albergotti Creeks. Land uses
east of Brickyard Creek are single-family residential, forested/natural, and agricultural. Land use south
of Albergotti Creek, along the major transportation corridors, is primarily commercial. Off the main
transportation corridors, the principal land uses are agricultural, forested/natural, and residential. The
north and northeast areas of the Air Station are bordered by low-density, residential and agricultural
land uses, with some commercial activities along U.S. Highway 21. The land west of MCAS Beaufort,
along and west of U.S. Highway 21, is dominated by Beaufort County’s principal industrial park. Other
land uses west of the Air Station are primarily undeveloped forests, residential, and agricultural areas.
Newer, denser residential developments have been constructed east and southeast of MCAS Beaufort

on Lady’s Island, as well as southwest of the Air Station along the Broad River (USMC 2004a).
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Figure 4.7-1 Baseline Land Use Conditions for MCAS Beaufort
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Within the AICUZ Program (see Sections 3.6 and 3.7), Clear Zones and APZs are identified as areas with
the highest potential for aircraft accidents if one were to occur. However, these zones do not reflect the
probability of an accident. APZs follow departure, arrival, and pattern flight tracks and are based upon

analysis of historical data. There are three safety zones:

1. Clear Zone: Extends 3,000 ft immediately beyond the runway and has the highest potential for

accidents;
2. APZI: Extends 5,000 ft beyond the Clear Zone, with a width of 3,000 ft; and
3. APZIl: Extends 7,000 ft beyond APZ |, with a width of 3,000 ft.

Aircraft operations and overflights have been a continuous aspect of the MCAS Beaufort area since
1961, and the MCAS Beaufort AICUZ safety footprint is part of the existing land use pattern in Beaufort
County. As such, the Air Station broadly participates in and/or influences local zoning, planning, and

conservation efforts.

To identify land use compatibility in the adjacent communities with MCAS Beaufort operations, the Air
Station evaluated its safety zones (Figure 4.7-2) and compared them with current land use maps. As
shown, all of the Clear Zones are contained on MCAS Beaufort property. Both APZ | and APZ Il extend
beyond the Air Station into adjacent communities, with APZ Il extending northeast into the Coosaw
River. Table 4.7-1 provides the total area by land use category within MCAS Beaufort Clear Zones, APZ |,
and APZ 1.

Table 4.7-1 Baseline Land Uses in MCAS Beaufort Safety Zones (in acres)

Land Use Category® Clear Zone | APZI | APZII | Totals
Rural/Agriculture 31 1 41 73
Low-Density Residential 0 499 1,725 | 2,224
Medium Density Residential 0 0 0 0
Urban 0 0 0 0
Light Industrial 0 41 287 328
Commercial 0 63 63
Lands with Marine Corps Restrictive Easements® 0 111 111
Public/Quasi Public 0 43 9 52
MCAS Beaufort 512 781 682 1,975

Total 543 1,365 | 2,918 | 4,826
Source: Beaufort County 2008.
Notes:
®Refer to Section 3.3 for definition of land use categories.
®Total acreages under easement are current as of Fall 2009.
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Figure 4.7-2 Baseline Land Use Conditions Affected by MCAS Beaufort Safety Zones
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Along with the AICUZ Program, MCAS Beaufort is participating in several other initiatives. A 2004 Joint
Land Use Study was completed for MCAS Beaufort (Lowcountry Council of Governments 2004). The
ultimate goal of the study was to reduce potential land use conflicts, while accommodating necessary
growth and sustaining the economic health of the area. The Low Country Council of Governments
served as the study lead, and other participants included Beaufort County, the City of Beaufort, the
Town of Port Royal, and MCAS Beaufort. In December 2006, Beaufort County, the Town of Port Royal,
and the City of Beaufort passed coordinated AICUZ ordinances pursuant to recommendations in the
Study and in accordance with Department of the Navy (DoN) guidelines. The county and localities have
adopted special Airport Overlay Districts called AICUZ Districts to synchronize zoning codes with DoD

compatibility guidelines in those areas impacted by military aircraft noise and APZs.

In addition to the Airport Overlay District, Beaufort County has designated a Military Planning Area on
the County’s future land use map coinciding with MCAS Beaufort AICUZ noise and APZ footprints. Land
uses designated as most appropriate for the Military Planning Area include low-density, single-family
residential; agriculture and open space; most recreational uses; industrial uses; and limited commercial
uses. Another initiative, Beaufort County’s Rural and Critical Lands Program provides for the purchase of
high-quality lands in fee or through acquisition of development rights so that rural and critical lands may

be protected and enhanced. The program has been used in partnership with the Marine Corps.

There are another three initiatives underway to address lands outside of the Air Station affected by APZs
and specific noise zones: 1) the MCAS Beaufort-Beaufort County Rural and Critical Lands (BCRCL) and the
Beaufort County Open Land Trust (BCOLT) partnership initiative, 2) land acquisition through the Marine
Corps Military Construction (MILCON) program, and 3) the Transfer of Development Rights Program.
MCAS Beaufort provides funds to BCRCL and BCOLT so that they can acquire restrictive easements on
lands in which there is mutual interest. All are consistent and in support of both the AICUZ and the Joint
Land Use Study initiatives, but are preemptive actions taken to ensure that the Air Station maintains
mission capabilities. All initiatives provide means to guarantee that AICUZ-encumbered lands within the

APZs and noise zones will not be developed in an incompatible manner.
4.7.2 Environmental Consequences

MCAS Beaufort Land Use. Under Alternatives 1 through 4, all demolition and new construction would
be consistent with surrounding land use and land use impacts would not occur. Under Alternative 4, an
area that is currently manicured lawn would be lost to construct the BEQs. This area of new construction
would also be consistent with surrounding land use and would not incur any land use impacts.

Operations would not differ from existing conditions in such a manner to impact land uses.

Adjacent Land Uses. The primary issue is the potential for increased incompatibilities with on- and off-
Station land uses. These incompatibilities may be associated with changes to the AICUZ safety footprint

in combination with encroachment that is fueled by continued population growth outside the
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Installation boundary. All project-related construction and demolition would occur within the
boundaries of MCAS Beaufort and would not result in land use conflicts with off-Station land uses
because no changes in how lands are used or managed would result from implementing this Proposed
Action (refer to Section 4.3.2 for potential noise impacts to land use categories). In addition, the new
Clear Zones associated with the proposed LHD/LHA Training Facility would not result in land use
conflicts (Figure 4.7-3). According to the Office of the Chief of Naval Operations Instruction (OPNAVINST)
11010.36C and Marine Corps Order 11010.16, APZ | is provided under flight tracks that experience 5,000
or more annual fixed-wing operations (departures or approaches, but not both combined). APZ Il is used
whenever APZ | is required. As such, new APZs are not required at MCAS Beaufort since annual LHD/LHA

operations would total less than 5,000 operations.

Changes in personnel and dependent populations would be minor in the regional context, not resulting
in a change in regional or local land use plans, policies, and controls. Operations would not differ from

existing conditions in such a manner to impact adjacent land uses.
No Action Alternative

Under the No Action Alternative, the Proposed Action would not be implemented. Thus, baseline

conditions would remain unchanged.
4.7.3 Summary Comparison of Alternatives
Table 4.7-2 summarizes the impacts of the alternatives considered in this analysis.

Table 4.7-2 Land Use Summary Comparison of Alternatives

Alternative Environmental Consequences

¢ Proposed on-Station construction and operations consistent with
existing and proposed on-Station land use

¢ Proposed LHD/LHA training facility would result in additional lands set
aside for Clear Zones

e Alternatives would not result in land use conflicts with off-Station land
uses

¢ Proposed on-Station construction and operations consistent with
existing and proposed on-Station land use

¢ Proposed LHD/LHA training facility would result in additional lands set
aside for Clear Zones

¢ The proposed two new BEQs would be constructed at a site that would
be compatible for such development

e Alternative would not result in land use conflicts with off-Station land
uses

No Action Alternative ¢ Baseline conditions would persist

Alternatives 1, 2, and 3

Alternative 4
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4.8 Socioeconomics

4.8.1 Affected Environment (Baseline Conditions)

Demographics. In FYO8 MCAS Beaufort employed 4,190 military personnel (all services) and 583 civilian
personnel (MCAS Beaufort 2008c). Total dependents associated with these personnel are estimated at

11,455 (using an average accompaniment factor of 2.4).

Between 1990 and 2000 the population for the City of Beaufort and Beaufort County significantly
increased by 33.6 and 39.9 percent, respectively (Table 4.8-1). The population of the City of Beaufort
decreased by 7.2 percent from 2000 to 2008. During those same years, the population of Beaufort
County and the state continued to grow at 21.3 and 9.7 percent, respectively. The population of
Beaufort County is expected to continue to grow through 2020; however, at a slower rate (26.2 percent)
(SCORS 2009a). In comparison, the state population is only expected to increase by 13.9 percent during
the same time frame. Projected population data are not available for the City of Beaufort.
Table 4.8-1 MCAS Beaufort Regional Population Trends

. Percent July 2010 2020 Projected
Geographic a b 2008 . .
Area 1990 2000 Change (1990 Estimate Projected Projected Percent Change
to 2000) Population® | Population’ | (2000 to 2020)
City of Beaufort 9,576 12,789 33.6 11,868° -- -- -
Beaufort County 86,425 120,937 39.9 146,743d 156,070 185,220 26.2
South Carolina 3,486,703 | 4,012,012 15.1 4,403,175d 4,549,150 5,020,400 13.9

Sources: °U.S. Census Bureau 1993; PU.S. Census Bureau 20093; cLowcountry Council of Governments 2008a, 2007 data, 9U.S. Census Bureau

2009b, “SCORS 2009b, 'SCORS 2009a.

Economic Characteristics. MCAS Beaufort had an estimated $562 million direct economic impact to the
regional area in FYOS8, of which $117 million represented active duty military salaries; $72 million for
retired military salaries; $213 million for civilian salaries (appropriated, non-appropriated, and retired);
$86 million for materials, supplies, and services; and $42.7 million for construction (MCAS Beaufort
2008c). The Installation’s payroll and expenditures result in further indirect economic benefits to the
region as dollars move through the economy, supporting indirect jobs and expenditures in various

economic sectors.

Employment Sectors. In 2000 and 2008, the largest employment sector in Beaufort County was the
educational services, health care, and social assistance sector, which (for both years) represented 17.0
percent of the civilian labor force 16 years and older. Similarly, the largest employment sector for the
City of Beaufort in 2000 was the educational services, health care, and social assistance sector, which
represented 25.1 percent. Employment sector data for 2008 was not available for the City of Beaufort.
The largest employment sector for South Carolina in 2000 was the manufacturing sector at 19.4 percent
followed closely by the educational services, health care, and social assistance sector at 18.6 percent. In

contrast, the largest employment sector for the state in 2008 was the educational services, health care,
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and social assistance sector at 20.0 percent followed by the manufacturing sector at 14.8 percent (U.S.
Census Bureau 2009b, 2009c).

From 2000 to 2008 the labor force 16 years and older in Beaufort County within the Armed Forces
decreased from 9.5 percent to 6.3 percent, respectively. In 2000, the Armed Forces represented 20.1
percent of the labor force 16 years and older in the City of Beaufort. The affected environment had a
higher percentage of the labor force 16 years and older in the Armed Forces than the state (1.2 percent
and 1.0 percent in 2000 and 2008, respectively) (U.S. Census Bureau 2009b, 2009c). In 2008, MCAS
Beaufort employed 4,190 military and 583 civilian personnel (MCAS Beaufort 2008c). This total
represented approximately 7 percent of the 2008 Beaufort County labor force (U.S. Census Bureau
2009b).

Income and Unemployment. Table 4.8-2 presents median household income and unemployment rates
for the City of Beaufort, Beaufort County, and South Carolina. In 2000 and 2008, Beaufort County had a
greater median household income than that for the state as a whole. The median household income for
the City of Beaufort was lower than the state and Beaufort County in 2000. From 2000 to 2008, both
Beaufort County and the state median household income increased by 16 and 17 percent, respectively.

Median household income data for 2008 was not available for the City of Beaufort.

In 2000, the City of Beaufort had a higher unemployment rate of those 16 years and older in the civilian
workforce than Beaufort County and South Carolina as a whole. In 2000, Beaufort County had a lower
unemployment rate at 4.3 percent than the state at 5.9 percent. The current average seasonally
unadjusted unemployment rate for Beaufort County is 8.7 percent while that for the state is 11.5

percent. Reflecting the current National recession, the unemployment rates have increased

dramatically.
Table 4.8-2 Income and Unemployment Rates
. Median Household Income Unemployment Rates
Geographic Area
City of Beaufort $36,532 - 6.2 - -
Beaufort County $46,992 $54,356 43 5.3 8.7
South Carolina $37,802 $44,326 5.9 7.3 11.5

Sources: ®U.S. Census Bureau 2009c, Py.S. Census Bureau 2009b, “SC Employment Security Commission 2009.
Housing. Family housing at MCAS Beaufort is privatized. The Pine Grove family housing community is
located on Station and contains 146 duplex units. The Laurel Bay community is located 3 mi west of
MCAS Beaufort in Beaufort County and includes 1,296 housing units. The occupancy rate for family

housing ranges from 80 percent to 96 percent (personal communication, Miller 2009).

All bachelor enlisted personnel of ranks E5 (Sergeants) and below are required to live on Station unless
adequate space is not available, in which case Basic Allowance for Housing at the without-dependents
rate has been authorized. Bachelor enlisted personnel of ranks E6 (Staff Sergeants) and above or

equivalent may elect to live off Station and receive Basic Allowance for Housing rather than occupy
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government quarters. In general, if sufficient space is not available to house all bachelors of Ranks E1
through E5, the senior ranking Marines would be the first personnel authorized Basic Allowance for
Housing at the without-dependents rate (USMC 2006). MCAS Beaufort currently has 1,014
unaccompanied personnel spaces and a current occupancy rate of approximately 87 percent (personal

communication, K. Powell 2009).

As reported in the U.S. Census Bureau 2006-2008 American Community Survey, there were 80,989
housing units within Beaufort County, of which 28.1 percent were vacant (Table 4.8-3). The American
Community Survey is conducted by the U.S. Census Bureau in every county and provides critical eco-
nomic, social, demographic, and housing information on an annual basis. Beaufort County and South
Carolina as a whole had similar percentages of owner occupied housing units (70.4 percent and 70.3
percent, respectively) and renter occupied housing units (29.6 percent and 29.7 percent, respectively).
The latest year for which data are available for the City of Beaufort is 2000. In 2000, the City of Beaufort
had 5,134 total housing units of which 91.2 percent were occupied (U.S. Census Bureau 2009c).

During March 2010, approximately 1,300 single family homes (including townhouses and
condominiums) were listed for sale in Beaufort County. The average number of days on the market for
the first quarter of 2010 was 184, and the average sale price was $221,781 over the same time period

(personal communication, Lauland 2010).

Table 4.8-3 2008 Housing Units in the Affected Environment

Geor T e HONST o TS Percent Occupied Housing Units

Vacant Total Percent Owner Percent Renter
City of Beaufort® 5,134 8.8 4,680 56.0 44.0
Beaufort County 80,989 28.1 58,192 70.4 29.6
South Carolina 2,018,762 16.5 1,686,571 70.3 29.7

Sources: U.S. Census Bureau 2009b, 2009c.
Note: 2000 Census data.

4.8.2 Environmental Consequences
Alternative 1 (Preferred Alternative)

Demographic Impacts. Under Alternative 1, there would be a net decrease in military personnel by 228,
which would represent approximately 5 percent of the total Air Station workforce. Combined with the
loss of their associated 409 dependents, the total population of the Region of Influence (ROI) would

decrease by 637, or less than 1 percent.

Economic Impacts. Including their basic pay and housing and subsistence allowances, the net loss of
personnel at MCAS Beaufort would result in a lost annual payroll of approximately $9.9 million under
Alternative 1. This loss of regional spending would affect final demand in numerous economic sectors.
Ongoing secondary impacts (direct, indirect, and induced effects) would result in an estimated 171 lost
jobs and an estimated $9.6 million in reduced labor income. The jobs include full- and part-time

positions, and the income includes both employee compensation and proprietors’ income. These
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employment impacts represent less than 1 percent of the 64,318 people in the region’s civilian labor
force in 2008 (U.S. Census Bureau 2009b). The long-term loss of these positions may result in a minor
increase in the regional unemployment rate as laid-off employees seek new positions. These effects
would be partially offset in the short-term by the gain of jobs as a result of construction expenditures
(Table 4.8-4). In addition, changes in civilian and contractor personnel associated with the introduction
of the F-35B are anticipated under this alternative; however, the number of these non-military

personnel is continually changing as the aircraft and its systems evolve.

Table 4.8-4 Alternative 1 Employment and Income Impacts® Associated with MILCON Projects

SECTOR | o1 | cov2 | o3 | cv4 CY5

Employment Impactsb
Direct 720 881 862 734 622
Indirect 126 154 151 128 109
Induced 170 208 204 173 147
TOTAL EMPLOYMENT 1,016 1,242 1,217 1,036 878

Labor Income Impacts®
Direct 31.2 38.2 37.4 31.8 27.0
Indirect 6.1 7.4 7.3 6.2 5.3
Induced 6.3 7.7 7.5 6.4 5.4
TOTAL INCOME 43.6 53.3 52.2 44.4 37.6

Source: Estimated for this study with IMPLAN (Minnesota IMPLAN Group 2004).

Notes: Impacts due to MILCON projects, assuming all expenditures in region. May not add due to rounding.
®Number of jobs.
“Employee compensation plus proprietors' income (in millions of 2012 dollars).

Federal, state, and local government tax revenues would decline as a result of this lost economic
activity. According to the social accounting framework used for this analysis (Minnesota IMPLAN Group
2004), the Federal government would lose $1.7 million annually, and South Carolina and local
governments would lose $0.9 million annually. Again, the loss of long-term tax revenues associated with
the lost military positions would be partially offset by the short-term gain in tax revenues associated

with construction expenditures (Table 4.8-4). Refer to Appendix F for additional information.

Based on best available data, the combined expenditures for MILCON projects for this alternative would

be $437.07 million and span five construction years (refer to Section 2.3.2.3 for more information).

As shown in Table 4.8-4, the peak year of impacts would be CY2 for projects at MCAS Beaufort under
Alternative 1. Total regional employment impacts from construction spending would total an estimated
1,242 full- and part-time jobs in CY2 including 881 direct construction jobs, 154 indirect jobs to support
these construction activities, and 208 induced jobs from regional purchases due to the increased
earnings of affected workers. Total labor income impacts in that peak year are estimated at $53.3

million.

Overall, the peak year total represents about 2 percent of the region’s civilian labor force in 2008 and

the peak construction employment represents 11 percent of the 8,123 total regional construction jobs in
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2008 (U.S. Census Bureau 2009b). Therefore, whereas the regional labor force would be able to absorb
the indirect and induced jobs, it would be likely that some workers would move into the region in
response to the direct job impacts in construction. Such impacts are short-term though, and it should be
expected that any construction workers who in-migrate would most likely leave the region for other

opportunities when the construction projects near completion.

Additional taxes would accrue to the Federal, state, and local governments as a result of the
construction activities. According to the social accounting framework used for this analysis (Minnesota
IMPLAN Group 2004), the Federal government would collect an additional $9.5 million due to CY2
construction projects alone and $41.1 million over the course of the 5-year construction period. In
addition, South Carolina and local governments would collectively gain $8.6 million due to CY2
construction projects, and $37.5 million over the 5 years of construction. Refer to Appendix F for

additional information.

Housing Impacts. Under Alternative 1, 228 military personnel would be reassigned from MCAS Beaufort.
Using the most conservative (or worst-case) scenario, it was assumed all military personnel that would
be reassigned owned homes and would place their homes for sale. As such, this analysis assumed that
228 housing units would be put up for sale at the same time. This would represent less than 1 percent of
the current housing stock in Beaufort County and approximately 17 percent of the single family homes
currently listed for sale. However, it is unlikely that all the military personnel would be reassigned at the
same time since this alternative would be phased over five years. Further, not all the military personnel
who would be reassigned own homes, and not all military personnel that own homes would sell their
homes. Therefore, while there may be short-term impacts, the local housing market would be expected

to recover.
Alternative 2

Demographic Impacts. Under Alternative 2, military personnel at MCAS Beaufort would decrease by
1,161, which would represent approximately 24 percent of the total Air Station workforce. Combined
with the loss of their associated 2,177 dependents, the total population of the ROl would decrease by
3,338 or about 2 percent.

Economic Impacts. Including their basic pay and housing and subsistence allowances, the total loss of
personnel at MCAS Beaufort would result in a lost annual payroll of approximately $54.3 million under
Alternative 2. Ongoing secondary impacts (direct, indirect, and induced effects) from reduced spending
in the ROI would result in an estimated 786 lost jobs and an estimated $42.7 million in reduced labor

income.

These employment impacts represent about 1 percent of the 64,318 people in the region’s civilian labor
force in 2008 (U.S. Census Bureau 2009b). The long-term loss of these positions may result in a minor

increase in the regional unemployment rate. However, these effects would be partially offset in the
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short-term by the gain of jobs as a result of construction expenditures (Table 4.8-5). In addition, changes
in civilian and contractor personnel associated with the introduction of the F-35B are anticipated under
this alternative; however, the number of these non-military personnel is continually changing as the

aircraft and its systems evolve.

Table 4.8-5 Alternative 2 Employment and Income Impacts® Associated with MILCON Projects

SECTOR | o | ov2 cv3 | cva CYs5
Employment Impactsb
Direct 448 608 582 455 342
Indirect 78 106 102 79 60
Induced 106 144 138 107 81
Total 632 858 822 641 483
Labor Income Impacts®
Direct 194 26.4 25.2 19.7 14.8
Indirect 3.8 5.1 4.9 3.8 2.9
Induced 3.9 5.3 5.1 4.0 3.0
Total 27.1 36.8 35.2 27.5 20.7
Source: Estimated for this study with IMPLAN (Minnesota IMPLAN Group 2004).
Notes:

®Impacts due to MILCON projects, assuming all expenditures in region. May not add due to rounding.
®Number of jobs.
“Employee compensation plus proprietors' income (in millions of 2012 dollars).

Federal, state, and local government tax revenues would decline as a result of this lost economic
activity. The Federal government would lose $8.0 million annually, and South Carolina and local
governments would lose $4.3 million annually. Again, the loss of long-term tax revenues associated with
the lost military positions would be partially offset by the short-term gain in tax revenues associated

with construction expenditures (Table 4.8-5). Refer to Appendix F for additional information.

Based on best available data, the combined expenditures for MILCON projects for this alternative would
be $278.6 million and span five construction years (refer to Section 2.3.2.3 for more information). As
shown in Table 4.8-5, the peak year of impacts would be CY2, resulting in an estimated 858 full- and

part-time jobs. Total labor income impacts in that peak year are estimated at $36.8 million.

Overall, the peak year total represents about 1 percent of the region’s civilian labor force in 2008 and
the peak construction employment represents 7 percent of the 8,123 total regional construction jobs in
2008 (U.S. Census Bureau 2009b). It would be likely that some workers would move into the region in
response to the direct job impacts in construction, but these workers would most likely leave the region

for other opportunities when the construction projects near completion.

Additional taxes from construction activities would result in the Federal gain of $26.3 million over the
course of the 5-year construction period. In addition, South Carolina and local governments would
collectively gain $23.8 million over the 5 years of construction (Minnesota IMPLAN Group 2004). Refer

to Appendix F for additional information.
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Housing Impacts. Under Alternative 2, 1,161 military personnel would be reassigned from MCAS
Beaufort. Using the worst-case scenario, it was assumed all military personnel that would be reassigned
owned homes and would place their homes for sale. As such, this analysis assumed that 1,161 housing
units would be put up for sale at the same time. This would represent about 1.4 percent of the current
housing stock in Beaufort County and approximately 88 percent of the single family homes currently
listed for sale. However, it is unlikely that all the military personnel would be reassigned at the same
time since this alternative would be phased over five years. Further, not all the military personnel who
would be reassigned own homes, and not all military personnel that own homes would sell their homes.
Short-term impacts to the local housing market would be expected under this alternative; however, the

extent of the impact would depend on local economic conditions at the time.
Alternative 3

Demographic Impacts. Under Alternative 3, military personnel at MCAS Beaufort would increase by 667,
which would represent approximately 14 percent of the total Air Station workforce. Combined with the
gain of their associated 1,291 dependents, the total population of the ROl would increase by 1,958 or

about 1 percent.

Economic Impacts. Including their basic pay and housing and subsistence allowances, the total gain of
personnel at MCAS Beaufort would earn an estimated total of $30.5 million in direct annual income.
Some of these earnings would be paid to taxes, and some would be saved and invested, but most would
be spent on consumer goods and services in the region. This spending would represent final demand

increases to numerous economic sectors.

Ongoing secondary impacts (direct, indirect, and induced effects) would total an estimated 433 jobs and
an estimated $23.4 million in labor income. The jobs include full- and part-time positions, and the
income includes both employee compensation and proprietors’ income. These jobs—in addition to the
primary impacts—would last as long as the personnel changes are in effect, and the income would occur

each year (though results are presented in 2012 dollars).

These employment impacts represent less than 1 percent of the 64,318 people in the region’s civilian
labor force in 2008 (U.S. Census Bureau 2009b). With an unemployment rate of about 9 percent in
Beaufort County, it would be expected that many of the new jobs would be filled by this unemployed
labor force. Other jobs would be filled by family members of the new personnel, by other regional
workers taking second jobs, and by existing employees working extra hours. Therefore, it would not be
likely that the employment impacts by themselves would trigger any in-migration to the region, beyond

the military personnel and dependents.

Additional taxes would accrue to the Federal, state, and local governments as a result of this new
economic activity. According to the social accounting framework used for this analysis (Minnesota

IMPLAN Group 2004), the Federal government would collect an additional $4.4 million annually, and
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South Carolina and local governments would collectively gain $2.4 million annually. Refer to Appendix F

for additional information.

Based on best available data, the combined expenditures for MILCON projects for this alternative would
be $610.8 million and span five construction years (refer to Section 2.3.2.3 for more information). As
shown in Table 4.8-6, the peak year of impacts would be CY3, resulting in an estimated 1,741 full- and

part-time jobs. Total labor income impacts in that peak year are estimated at $74.7 million.

Overall, the peak year total represents about 2.7 percent of the region’s civilian labor force in 2008 and
the peak construction employment represents 15 percent of the 8,123 total regional construction jobs in
2008 (U.S. Census Bureau 2009b). It would be likely that some construction workers would move into
the region in response to the direct job impacts in construction, but these workers would most likely

leave the region for other opportunities when the construction projects near completion.

Additional taxes from construction activities would result in the Federal gain of $57.6 million over the
course of the 5-year construction period. In addition, South Carolina and local governments would
collectively gain $53.4 million over the 5 years of construction (Minnesota IMPLAN Group 2004). Refer

to Appendix F for additional information.

Table 4.8-6 Alternative 3 Employment and Income Impacts® Associated with MILCON Projects

SECTOR | o1 | ov2 €3 |  cva CYs
Employment Impactsb
Direct 948 1,159 1,234 1,055 942
Indirect 166 203 216 184 165
Induced 224 274 291 249 223
Total 1,337 1,635 1,741 1,488 1,330
Labor Income Impacts®
Direct 41.1 50.2 53.5 45.7 40.9
Indirect 8.0 9.8 10.4 8.9 8.0
Induced 8.2 10.1 10.7 9.2 8.2
Total 57.3 70.1 74.7 63.8 57.0

Source: Estimated for this study with IMPLAN (Minnesota IMPLAN Group 2004).

Notes:

®Impacts due to MILCON projects, assuming all expenditures in region. May not add due to rounding.

®Number of jobs.

“Employee compensation plus proprietors' income (in millions of 2012 dollars).
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Housing Impacts. This analysis assumes that all new military personnel would seek community housing.
Under Alternative 3, 667 additional military personnel would be assigned to MCAS Beaufort; this would
represent approximately 1 percent of the current housing stock in Beaufort County. However, the influx

of personnel would be phased over five years.

As shown in Table 4.8-3 vacancy rates in the City of Beaufort and Beaufort County range from 9 to 28
percent. Further, there are approximately 1,300 single family homes currently listed for sale. The
housing market in the MCAS Beaufort area would be expected to have the capacity to respond to actual

increased market demand for housing that would occur with this alternative.
Alternative 4

Demographic Impacts. Under Alternative 4, military personnel at MCAS Beaufort would increase by
1,600, which would represent approximately 34 percent of the total Air Station workforce. Combined
with the gain of their associated 3,058 dependents, the total population of the ROl would increase by
4,658 or about 3 percent.

Economic Impacts. Including their basic pay and housing and subsistence allowances, the total gain of
personnel at MCAS Beaufort would earn an estimated total of $75.0 million in direct annual income
under Alternative 4. Ongoing secondary impacts (direct, indirect, and induced effects) from increased
spending would total an estimated 1,047 jobs and an estimated $56.5 million in labor income. These
employment impacts represent about 1.6 percent of the 64,318 people in the region’s civilian labor
force in 2008 (U.S. Census Bureau 2009b). It would be expected that many of the new jobs would be
filled by the current unemployed labor force, family members of the new personnel, and other workers
taking second jobs. No in-migration to the region for employment is anticipated. Additional taxes would
result in a Federal gain of $10.7 million annually, and South Carolina and local governments would

collectively gain $5.8 million annually (Minnesota IMPLAN Group 2004).

Based on best available data, the combined expenditures for MILCON projects for this alternative would
be $821.8 million and span five construction years (refer to Section 2.3.2.3 for more information). As
shown in Table 4.8-7, the peak year of impacts would be CY3, resulting in an estimated 2,419 full- and

part-time jobs. Total labor income impacts in that peak year are estimated at $107.1 million.
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Table 4.8-7 Alternative 4 Employment and Income Impacts® Associated with MILCON Projects

SECTOR cv1 | o2 | o3 | cv4 CY5
Employment Impactsb
Direct 1,197 1,446 1,684 1,467 1,235
Indirect 209 253 332 294 216
Induced 283 341 403 352 292
Total 1,689 2,040 2,419 2,113 1,743
Labor Income Impacts®
Direct 51.9 62.7 75.1 65.7 53.5
Indirect 10.1 12.2 16.6 14.8 10.4
Induced 10.4 12.6 15.4 13.5 10.7
Total 72.4 87.5 107.1 94.0 74.7
Source: Estimated for this study with IMPLAN (Minnesota IMPLAN Group 2004).

Notes:
®Impacts due to MILCON projects, assuming all expenditures in region. May not add due to rounding.
®Number of jobs.
“Employee compensation plus proprietors' income (in millions of 2012 dollars).

These employment impacts would be substantial, especially to the construction industry. Overall, the
peak year total represents about 4 percent of the region’s civilian labor force in 2008 and the peak
construction employment represents 21 percent of the 8,123 total regional construction jobs in 2008
(U.S. Census Bureau 2009b). It would be likely that some workers would move into the region in
response to the direct job impacts in construction, but would most likely leave the region for other

opportunities when the construction projects near completion.

Additional taxes associated with construction activities would result in a Federal gain of $76.7 million
over the course of the 5-year construction period. In addition, South Carolina and local governments
would collectively gain $71.0 million over the 5 years of construction (Minnesota IMPLAN Group 2004).

Refer to Appendix F for additional information.

Housing Impacts. Alternative 4 would include construction of 2 BEQs that would house a total of 600
unaccompanied personnel. This analysis assumes that, with the exception of 600 unaccompanied
enlisted personnel, all new personnel would seek community housing. The resulting demand for 1,000
community housing units would represent approximately 1.2 percent of the current housing stock in
Beaufort County. Given that the vacancy rates in the City of Beaufort and Beaufort County range from
approximately 9 to 28 percent, and that there are approximately 1,300 single family homes currently
listed for sale in Beaufort County, the housing market in the MCAS Beaufort area would be expected to
have the capacity to respond to the minor increase in market demand. In addition, the influx of

personnel would be phased over five years.
No Action Alternative

Under the No Action Alternative, the Proposed Action would not be implemented. Thus, baseline

conditions would remain unchanged.

Chapter 4: MCAS Beaufort—Affected Environment and Environmental Consequences 4-65
October 2010 Socioeconomics



U.S. Marine Corps F-35B East Coast Basing EIS

4.8.3 Summary Comparison of Alternatives

Table 4.8-8 presents a summary of the impacts by alternative.

Table 4.8-8 Socioeconomic Summary Comparison of Alternatives

Alternative

Alternative 1

Demographics

e 5 percent decrease in

Air Station workforce
Less than 1 percent
decrease of ROI
population

Environmental Consequences
Economics

e Reduction in military personnel would result in
long-term loss of $9.9 million in annual payroll
income
Expenditure of $437.1 million over 5 years for
construction projects at the Air Station
Peak year of construction (CY2) would create 1,242
jobs resulting in $53.3 million in labor income
offsetting negative impacts from loss of military
positions

Housing

Increase in for-sale
listings in ROl with loss
of military personnel
would result in short-
term impact to housing
market

Alternative 2

24 percent decrease
in Air Station
workforce

2 percent decrease of
ROI population

Reduction in military personnel would result in
long-term loss of $54.3 million in annual payroll
income

Expenditure of $278.6 million over 5 years for
construction projects at the Air Station

e Peak year of construction (CY2) would create 858
jobs resulting in $36.8 million in labor income
offsetting negative impacts from loss of military
positions

Increase in for-sale
listings in ROl with loss
of military personnel
would result in short-
term impact to housing
market, but greater
than Alternative 1

Alternative 3

14 percent increase
in Air Station
workforce

1 percent increase of
ROI population

e Increase of military personnel would result in
increase of $30.5 million in annual payroll income
Expenditure of $610.8 million over five years for
construction projects at the Air Station

Peak year of construction (CY3) would create 1,741
jobs resulting in $74.7 million in labor income

Increased demand for
housing in ROI but
demand could be met
by current stock

Alternative 4

34 percent increase
in Air Station
workforce

3 percent increase in
ROI population

e Increase of military personnel would result in

increase of $75.0 million in annual payroll income

Expenditure of $821.8 million over five years for

construction projects at the Air Station

e Peak year of construction (CY3) would create 2,419
jobs resulting in $107.1 million in labor income

Increased demand for
housing in ROI but
demand could be met
by current stock

No Action Baseline conditions . . . e Baseline conditions
. . e Baseline conditions would persist .
Alternative would persist would persist
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4.9 ENVIRONMENTAL JUSTICE/PROTECTION OF CHILDREN

4.9.1 Affected Environment (Baseline Conditions)

For the purposes of this analysis, South Carolina serves as the community of comparison since it is the
next largest geographic area that encompasses the ROI. In South Carolina, the total minority population
is 33.1 percent and the total percent of individuals living below the poverty line is 14.1 percent. Children
under the age of 18 represent 25.2 percent of the South Carolina population (U.S. Census Bureau
2009c). Census data on the racial and ethnic composition of the affected area in 2000 are summarized in
Table 4.9-1. Overall, the majority of the affected area is white. There is a higher percentage of African
Americans within South Carolina as a whole compared to the City of Beaufort and Beaufort County.

Persons of Hispanic or Latino origin make up a greater percentage of the population in the affected area

than in South Carolina as a whole.

Table 4.9-1 Percent Race and Ethnicity, 2000°

Black/African American Native Hawaiian/ Hispanic or
Jurisdiction White X Indian/Alaska | Asian Other Pacific . P . . b
American . Latino Origin
Native Islander
City of Beaufort 69.4 25.1 0.3 1.1 0.1 4.4
Beaufort County 70.0 24.0 0.3 0.8 0.1 6.8
State of South Carolina 67.2 29.5 0.3 0.9 0.0 2.4

Source:
Notes:

U.S. Census Bureau 2009c.
®Data presented reflects most reported race and ethnicity categories; percentages may not add to 100 percent due to

rounding.
bHispanic origin may be of any race.

The percentage of low-income individuals in the City of Beaufort and Beaufort County with income
below poverty level (based on family size and composition) is 13.0 and 10.7 percent, respectively. This is
below the 14.1 percent level found in South Carolina (U.S. Census Bureau 2009c). Children under the age
of 18 make up 21.6 percent of the City of Beaufort population and 23.3 percent of the Beaufort County

population, both below the state’s level of 25.2 percent.

Table 4.9-2 presents baseline total, low-income, and minority populations underlying MCAS Beaufort
noise contour bands that are affected by noise levels above 65 dB DNL. The affected population under
these areas was determined using 2000 Census Bureau census block data (see Section 3.3) to calculate
the total affected area in each block, and then used to obtain the percentage of low-income and
minority population for that area. The percentage was then used to achieve population estimates under
each contour band. The 2000 Census data represent the best available data at this time that can be
analyzed for potential impacts to low-income and minority populations using geographic information

systems (see Section 3.3. and 3.9).
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Table 4.9-2 Baseline Low-Income and Minority Populations Underlying MCAS Beaufort
Aircraft Noise Contour Bands

Contour Band Total TT:?L:::V- Percent M-:-:ct)?ilty Percent
(DNL dB) Population Population Low-Income Population Minority

65-70 2,751 530 19.3 1,449 52.7

70-75 1,495 214 14.3 705 47.2

75-80 2,246 266 11.8 940 41.9

80-85 639 49 7.7 213 33.3

> 85 39 2 5.1 11 28.2

TOTAL 7,170 1,061 14.8 3,318 46.3

Source: Data from 2000 U.S. Census.

4.9.2 Environmental Consequences

Under any of the action alternatives, all construction and demolition activities would occur within MCAS
Beaufort boundaries and would not affect low-income or minority populations, disproportionately or
otherwise. No additional safety or health issues would arise for children from implementing any of the
alternatives; all on-Station construction would occur within developed areas and be consistent with
existing land use designations (refer to Section 4.6, Safety, for additional discussion on construction
safety). Airfield operations would occur within the same areas already used for these purposes. Clear
zones and APZs (refer to Section 4.6, Safety) have been established to ensure on- and off-Station land
use compatibility and safety. Therefore, no disproportionate safety issues should affect low-income and

minority populations or children. Impacts associated with airfield noise impacts are detailed below.
Alternative 1 (Preferred Alternative)

Minority and Low-Income Populations. Table 4.9-3 presents the total number of people, including low-
income and minority populations, who would be affected by noise levels greater than 65 dB DNL under
Alternative 1. The proportion (14.0) of low-income populations, however, would decrease by 0.8
percent when compared to baseline conditions (14.8 percent). The proportion (45.5 percent) of minority
populations affected by noise levels greater than 65 dB DNL would also decrease by 0.8 percent when
compared to the 46.3 percent proportionally impacted under baseline conditions. Therefore, no
disproportionate impacts to low-income or minority populations are anticipated if this alternative were

selected for implementation.
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Table 4.9-3 Alternative 1 Low-Income and Minority Populations Underlying MCAS Beaufort
Aircraft Noise Contour Bands

Baseline Alternative 1
Contour Band Total fotal fows '!'ota! Total fotal fows TOta.I
(dB DNL) Population Incom-e Mmorl.ty Population Incom-e MII‘IOI‘IFV
Population  Population Population Population

65-70 2,751 530 1,449 3,778 593 1,832
70-75 1,495 214 705 2,469 337 1,121

75-80 2,246 266 940 1,887 232 795

80-85 639 49 213 716 75 284

> 85 39 2 11 10 1 3

Subtotal Populations 7,170 1,061 3,318 8,860 1,237 4,035
Net Change from Baseline Conditions +1,690 +176 +717

Percent Impacted under Alternative 1 14.0 45.5

Protection of Children. Under Alternative 1, no schools would be exposed to average noise levels of 65
dB DNL and greater; therefore, no new impacts would be anticipated when compared to baseline
conditions. Refer to Section 4.3 for additional information on potential noise impacts. Refer to Appendix

D, Section D.3 for a discussion on the effects of noise on hearing, health, performance, and learning.
Alternative 2

Minority and Low-Income Populations. Under Alternative 2, the total number of people, including low-
income and minority populations, who would be affected by noise levels greater than 65 dB DNL would
increase by 708 (Table 4.9-4). Of the total 7,878, there would be a 1.1 percent decrease in the
proportion (13.7 percent) of low-income populations impacted by noise levels of 65 dB DNL and greater
when compared to baseline conditions (14.8 percent). The 45.4 percent of minority populations affected
by noise levels greater than 65 dB DNL would decrease by 0.9 percent when compared to the 46.3
percent proportionally impacted under baseline conditions. Therefore, no disproportionate impacts to

low-income or minority populations are anticipated if this alternative were selected for implementation.

Table 4.9-4 Alternative 2 Low-Income and Minority Populations Underlying MCAS Beaufort
Aircraft Noise Contour Bands

Baseline Alternative 2
Contour Band Total fotal fows '!'ota! Total fotal fows '!'ota.l
(dB DNL) Population Incom.e Mmon.ty Population Incom.e Mlnorl.ty
Population = Population Population Population
65-70 2,751 530 1,449 3,317 498 1,570
70-75 1,495 214 705 2,545 370 1,217
75-80 2,246 266 940 1,346 149 532
80-85 639 49 213 660 66 254
> 85 39 2 11 10 1 3
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Table 4.9-4 Alternative 2 Low-Income and Minority Populations Underlying MCAS Beaufort

Aircraft Noise Contour Bands

Baseline Alternative 2
aB U e]e 0 . . . . POD . - . -
Subtotal Affected Populations 7,170 1,061 3,318 7,878 1,083 3,576
Net Change from Baseline Conditions +708 +22 +258
Percent Impacted under Alternative 2 13.7 45.4

Protection of Children. Under Alternative 2, no schools would be exposed to average noise levels of 65
dB DNL and greater. No new impacts, therefore, would be anticipated when compared to baseline
conditions. Refer to Section 4.3 for additional information on potential noise impacts. Refer to Appendix

D, Section D.3 for a discussion on the effects of noise on hearing, health, performance, and learning.
Alternative 3

Minority and Low-Income Populations. Under Alternative 3, 7,275 people would be affected by noise
levels 65 dB DNL and greater. The proportion (13.2 percent) of low-income populations, however, would
decrease by 1.6 percent when compared to baseline (14.8 percent) conditions. The 44.3 percent of
minority populations affected by noise levels greater than 65 dB DNL would also decrease by 2 percent
when compared to the 46.3 percent proportionally impacted under baseline conditions. Therefore, no
disproportionate impacts to low-income or minority populations are anticipated if this alternative were

selected for implementation.

Table 4.9-5 Alternative 3 Low-Income and Minority Populations Underlying MCAS Beaufort Aircraft Noise Contour Bands

Baseline Alternative 3
Contour Band Total fotal ow: '!'ota! Total fotal ow: '!'ota.l
(dB DNL) Population Incomfe Mmorl.ty Population Incomfe Mmorl.ty
Population Population Population Population

65-70 2,751 530 1,449 3,209 482 1,523
70-75 1,495 214 705 2,643 334 1,146

75-80 2,246 266 940 910 103 376

80-85 639 49 213 538 47 192

> 85 39 2 11 7 0 2

Subtotal Populations 7,170 1,061 3,318 7,307 966 3,240

Net Change from Baseline Conditions +137 -95 -78

Percent Impacted under Alternative 3 13.2 44.3
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Protection of Children. Under Alternative 3, no schools would be exposed to average noise levels of 65
dB DNL and greater. Therefore, no new impacts are anticipated when compared to baseline. Refer to
Section 4.3 for additional information on potential noise impacts. Refer to Appendix D, Section D.3 for a

discussion on the effects of noise on hearing, health, performance, and learning.
Alternative 4

Minority and Low-Income Populations. Table 4.9-6 presents the total number of people, including low-
income and minority populations, who would be affected by noise levels greater than 65 dB DNL. Of the
total 8,419 people impacted under Alternative 4, there would be a 0.9 percent decrease in the
proportion (13.9 percent) of low-income populations impacted by noise levels of 65 dB DNL and greater
when compared to baseline conditions (14.8 percent). The 45.5 percent of minority populations affected
by noise levels greater than 65 dB DNL would decrease by 0.8 percent when compared to the 46.3
percent proportionally impacted under baseline conditions. Therefore, no disproportionate impacts to
low-income or minority populations are anticipated if this alternative were selected for implementation.

Table 4.9-6 Alternative 4 Low-Income and Minority Populations Underlying MCAS Beaufort
Aircraft Noise Contour Bands

Baseline Alternative 4
Contour Band Total fotal fows Tota! Total fotal fow: Tota!
(dB DNL) Population Incom.e Mmorl.ty Population Incomfe Mmorl.ty
Population @ Population Population Population

65-70 2,751 530 1,449 3,684 579 1,796
70-75 1,495 214 705 2,739 387 1,278

75-80 2,246 266 940 1,378 141 527

80-85 639 49 213 610 58 227

> 85 39 2 11 8 0 2

Subtotal Populations 7,170 1,061 3,318 8,419 1,166 3,831
Net Change from Baseline Conditions +1,249 +105 +513

Percent Impacted under Alternative 4 13.9 45.5

Protection of Children. Under Alternative 4 no schools would be exposed to average noise levels of 65
dB DNL and greater. As such, no new impacts would be anticipated. Refer to Section 4.3 for additional
information on potential noise impacts. Refer to Appendix D, Section D.3 for a discussion on the effects

of noise on hearing, health, performance, and learning.
No Action Alternative

Under the No Action Alternative, the Proposed Action would not be implemented. Thus, baseline

conditions would remain unchanged.
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4.9.3 Summary Comparison of Alternatives
Table 4.9-7 summarizes the impacts of the alternatives considered in this analysis.

Table 4.9-7 Environmental Justice/Protection of Children Summary Comparison of Alternatives

Alternative Environmental Consequences

¢ No disproportionate low-income or minority populations impacted by
noise levels greater than 65 dB DNL

* No schools would be exposed to average noise levels of 65 dB DNL and
greater

¢ No safety or health risks introduced to impact children during
construction or due to aircraft operational activities

Action Alternatives

No Action Alternative e Baseline conditions would persist
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4.10 Community Services
4.10.1 Affected Environment (Baseline Conditions)

Emergency Services and Law Enforcement. The MCAS Beaufort Fire Department provides emergency
response to fire and accidents on Station. Last year the MCAS Beaufort Fire Department responded to
538 911-calls with an average response time of 5 minutes, 17 seconds (personal communication,
Otterbine 2009). The Provost Marshal’s Office (PMO), located in Building 584, is the primary police
station for MCAS Beaufort’s military police force. It also serves as the parent command for nearby
Marine Corps Recruit Depot (MCRD) Parris Island’s law enforcement unit. The PMO receives
approximately 100 911-calls on an annual basis, of which between 10 and 15 occur on MCAS Beaufort
and MCRD Parris Island respectively, and the majority of calls occur within the Laurel Bay Housing
Community. Additionally, the PMO receives about 75 alarm activations a year that require response. The
average response time to a 911 call or alarm activation by the PMO is approximately 2.5 minutes

(personal communication, Strickroth 2009).

MCAS Beaufort has several emergency service agreements with regional service providers. Mutual aid
agreements for firefighting services have been signed with MCRD Parris Island, the City of Beaufort,
Town of Port Royal, Burton Fire District, Lady's Island/St Helena Fire District, Fripp Island Fire
Department, Sheldon Fire District, Bluffton Fire District, and the Town of Hilton Head. The purpose of
these agreements is for the benefits of mutual aid in the event of natural or man-made disasters
involving hazardous materials response, weapons of mass destruction, confined space rescues, mass
casualty incidents, and aircraft mishaps. MCAS Beaufort also has a mutual aid agreement in place for
emergency medical services (EMS) with Beaufort County EMS in the event additional manpower and
equipment are needed on the Air Station property, as well as an agreement with LifeStar/Medicare for
emergency medical transport of patients from MCAS Beaufort (personal communication, Otterbine
2009).

MCAS Beaufort’s Explosive Ordnance Division has an agreement with the four surrounding counties of
Beaufort, Jasper, Hampton, and Colleton to assist local agencies with the diffusion, detonation, and

disposal of suspected or live unexploded ordnance (personal communication, Otterbine 2009).

Off Station, the Beaufort County Sheriff’'s Office polices the county. The towns of Port Royal and
Bluffton, as well as the City of Beaufort, have their own police departments (MCAS Beaufort 2004). The
Beaufort County Fire District has substations strategically placed to provide rapid response to any part of
the county. In addition, the Beaufort and Hilton Head Fire Departments have water rescue units, and are
available 24 hours a day (MCAS Beaufort 2004).
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Hospitals. The Branch Medical Clinic located on Station provides outpatient medical care to military
personnel and their dependents. Naval Hospital Beaufort is located on Pinckney Boulevard in Port Royal,
approximately halfway between MCAS Beaufort and MCRD Parris Island. The hospital is a complete
military compound in itself, rather than a tenant of a larger command. Located within the grounds of the
Naval Hospital Beaufort are 53 family housing single-story units, one BEQ, recreational facilities, and
retail stores, as well as its own complete public works facility. Naval Hospital Beaufort provides general
medical, surgical, and emergency services to all Active Duty Navy and Marine Corps personnel, as well as
retired military personnel and all military dependents residing in the Beaufort area, a total population of
approximately 35,000 beneficiaries (DoN 2009d).

Beaufort Memorial Hospital is located in Beaufort on Ribaut Road. This not-for-profit hospital has 197
beds and over 150 physicians offering a variety of medical services to the community. Associated with
this facility is the Keyserling Cancer Center in Port Royal and the Bluffton Medical Services that provide a
variety of primary care services to residents in the southern part of the county (Beaufort Memorial
Hospital 2010).

Schools. Beaufort County School District provides public education for school-age children of military
families not residing on MCAS Beaufort and MCRD Parris Island (personal communication, Morgan 2009
and Green and Morgan 2010). There are also three schools that serve MCAS Beaufort (as well as MCRD
Parris Island) as part of the DoD Domestic Dependent Elementary and Secondary Schools (DDESS). They
are found within the Laurel Bay School District and include two elementary schools and one
elementary/middle school (DoD 2009). Table 4.10-1 provides enrollment data, school capacity, and data
regarding Federally-connected students living on MCAS Beaufort/MCRD Parris Island during the
2009/2010 school year.

Of those attending Beaufort County schools, 1,695 students, or 8.3 percent, were Federally
connected (personal communication, Green and Morgan 2010). Federally-connected students
include, but are not limited to, children of members of the uniformed services and children
whose parents work on Federal Property (DOE 2010a). Note that the Federally-connected
student data reflects completed Federal Impact Aid forms received by the school. As such,
Federally-connected student numbers may be higher than reported. Impact Aid is a Federal
program designed to assist local school districts that have lost traditional revenue sources due to the
presence of tax-exempt Federal property or that have experienced increased expenditures due to the
enrollment of Federally-connected children. Impact Aid provides the school district Basic Support

Payments (Section 8003[b]) to assist with the basic educational needs of Federally-connected students
(DOE 2010b).
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Table 4.10-1 Enrollment Data for Beaufort County and DDESS Schools

Student Percent
Schools Enrollment | Capacity®© .
2009/2010*" Capacity
Beaufort Elementary School 647 505 128
Bluffton Elementary School 923 946 98
Broad River Elementary School 387 612 63
Coosa Elementary School (K-4) 535 476 112
Daufuskie Island School 14 68 21
Hilton Head International Baccalaureate Elementary
School 740
Hilton Head School for the Creative Arts 729 2,355° 81
Hilton Head Early Childhood Center (Pre-kindergarten —
Kindergarten) 428
Joseph S. Shanklin Elementary School 442 578 76
Lady’s Island Elementary School (K-4) 361 485 75
M.C. Riley Elementary School 920 929 99
Mossy Oaks Elementary School 485 493 98
Okatie Elementary School 523 672 78
Port Royal Elementary School 307 309 99
Red Cedar Elementary School 754 800 94
Riverview Charter School 249 NA NA
Shell Point Elementary School 412 604 68
gz.h:f)llena Early Learning Center/St. Helena Elementary 417 961 43
Whale Branch Elementary School 336 544 62
Beaufort Middle School 615 793 78
H.E. McCracken Middle School 1,217 909 134
Hilton Head Island Middle School 885 1,007 88
Lady’s Island Middle School (5-8) 750 1,088 69
Robert Smalls Middle School 545 1,087 50
Whale Branch Middle School 329 864 38
Battery Creek High School 1,217 1,505 81
Beaufort High School 1,730 1,595 109
Beaufort-Jasper Academy for Career Excellence Part-time stL'Jdents are counted with
their home school.
Bluffton High School 1,528 1,434 107
Hilton Head Island High School 1,183 1,382 86
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Table 4.10-1 Enrollment Data for Beaufort County and DDESS Schools

Student Percent
Schools Enrollment | Capacity™® .
2009/2010° Capacity
DDESS (Laurel Bay) Schools
Robert E. Galer Elementary School 250 330 76
Middleton S. Elliott Elementary School 253 447 57
Charles F. Bolden Elementary/Middle School 409 500 83
TOTAL 20,520 24,278 85

Sources: *Personal communication, Green and Morgan 2010.
®Laurel Bay Schools information from DoD 2009.
“Laurel Bay Schools information from DoD 2009.

Note:
Hilton Head International Baccalaureate and Hilton Head School for the Creative Arts share a campus. Hilton Head
Early Child Development Center feeds into these schools. Beaufort County Schools consolidate the capacities of
these three schools.

Typically, school districts are eligible if they educate at least 400 Federally-connected students or the
Federally-connected students comprise at least 3 percent of the district’s total average daily attendance
(DOE 2010b). In addition, school districts that educate Federally-connected children who are eligible for
services under the Individuals with Disabilities Act can receive Children with Disabilities Payments
(Section 8003[d]) in addition to the Basic Support Payments (DOE 2010b). The Basic Support Payments
can be used to fund teacher and teacher aide salaries, textbooks, computers, and after school programs;
Children with Disabilities Payments must be used to fund the added cost of educating these children
(DOE 2010c). A summary of Impact Aid provided to the school district in FYOO (the most recent year data

was available) is provided in Table 4.10-2.

Table 4.10-2 Federal Impact Aid Payments in Fiscal Year 2000

Children with Disabilities

School District Basic Support Payments ($) Payments ($)

Total Funds

Federally-Connected

Student Category Uniformed Civilian Uniformed Civilian

Beaufort County 130,749 5,748 34,459 0 170,956

Source: DOE 2006.

Childcare. There are three child development centers that serve MCAS Beaufort; one is located on-
Station, one is located at MCRD Parris Island, and one can be found in the Laurel Bay area. All three
centers offer child care for children 6 weeks to 5 years of age. The centers are open Monday through
Friday, 6:00 a.m. to 6:00 p.m. (MCCS 2009). Average wait times for enrollment vary depending on the
age, with an approximate 6-month wait time for infants and an approximate 1 month wait time for older
children. A Family Child Care system (in-home care by other military families living on-Station, or a
private home off-Station) is also available, and this service is also used by families at MCRD Parris Island.
Two Youth Centers (one located at MCRD Parris Island and one located at Laurel Bay) serve children age

5 to 10 years and mainly act as before and after-school care (personal communication, E. Powell 2009).
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There are 50 childcare centers within Beaufort County, 20 of which are located in the City of Beaufort,
that are registered with the Department of Social Services. There are also 53 Family Child Care Centers
(in-home care of no more than six children) within the county, 16 of which are located in the City of

Beaufort (SC Department of Social Services 2010).
4.10.2 Environmental Consequences

Table 4.10-2 presents the overall projected net change in Marines and dependents at MCAS Beaufort.
Marine Corps-wide demographic data were used to calculate an estimated number of school-age
children (MCCS 2007) (Table 4.10-3).

Table 4.10-3 Projected Net Change in Military Personnel and Dependents

at MCAS Beaufort
Authorized Legacy Aircraft Military Net Change in People by Alternative
Personnel and Dependents®

Total Personnel 1,821 -228 -1,161 +667 +1,600
Total Dependents 3,423 -409 -2,177 +1,291 +3,058
Total Children 1,951 -233 -1,241 +736 +1,743

Total Children 6-18 years old 995 -119 -633 +375 +889
TOTAL 5,244 -637 -3,338 +1,958 +4,658

Notes:
®Marine Corps-wide demographic data representing dependents associated with Marines by grade were
used to develop multipliers and calculate an estimated number of families and school-age children
associated with the personnel increase (MCCS 2007).

Emergency Services and Law Enforcement. Under Alternatives 1 and 2 there would be an overall
reduction of 637 and 3,338 Marines and dependents at MCAS Beaufort, respectively. MCAS Beaufort
currently provides fire/emergency services and police protection for approximately 1,276 military
families and more than 700 unaccompanied enlisted permanent personnel residing on-Station (Global
Security 2009). With the proposed decrease in the number of Marines, civilians, and their dependents,
emergency services and law enforcement should not expect any major impacts to response times or

strain on services.

Under Alternatives 3 and 4, there would be an overall increase of 1,958 and 4,658 Marines and
dependents, respectively. However, the increase in population would be gradual, and it is expected that

emergency services would adjust to any increase in demand as mandated by Federal regulations.

Hospitals. It is anticipated that any new personnel and their associated dependents assigned to MCAS
Beaufort under the Proposed Action would utilize either the Branch Medical Clinic or Naval Hospital
Beaufort for major medical services. The maximum increase of personnel (Alternative 4; 4,658 personnel
and dependents) would represent a 13 percent increase in the population utilizing Naval Hospital
Beaufort. Given this increase, it is possible that some military dependents may choose to utilize Beaufort

Memorial Hospital or other small clinics in the community.
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Schools. Under Alternatives 1 and 2 it is anticipated that 119 and 633 school-age children would leave
the Air Station, respectively, and no longer attend schools within the Beaufort County and DDESS School
Systems (see Table 4.10-4). A broad look at those schools indicates that, with a few exceptions, these
schools are not currently over capacity (see Table 4.10-1). The proposed decrease of school-age children
would not be expected to have an adverse impact on the Beaufort County and DDESS schools and could
alleviate some of the capacity concerns in a few of the schools that are approaching or have exceeded
full capacity. The overall reduction in Federally-connected students is expected to be spread among the

30 Beaufort County and three DDESS schools and would result in no long-term impacts.

Table 4.10-4 Federally-Connected Student Enrollment by Alternative

. Net Change in Student Enrollment by
. . Available .
County School District Sty Alternative
112 3 4
Beaufort 3,758 -119 -633 +375 +889
TOTAL STUDENT ENROLLMENT 3,758 -119 -633 +375 +889

Sources: personal communication, Green and Morgan 2010 and DoD 2009.

Under Alternatives 3 and 4 it is anticipated that an additional 375 and 889 school-age children,
respectively, would attend schools within the Beaufort County and DDESS School Systems (see Table
4.10-4). A broad look at those schools indicates there are approximately 3,758 available seats (see Table
4.10-1). Also, Beaufort County expects to open three new schools with the capacity to educate an
additional 2,300 students. Therefore, while the initial increase in students may have a short-term impact
to the schools as they adjust to a gradual increase in student enrollment, it is expected that long-term

impacts would not occur since there is adequate capacity remaining in Beaufort County schools.

Childcare. Under Alternatives 1 and 2 the three child development centers that serve MCAS Beaufort
would be expected to see a minor decrease in demand. There is currently a wait list that may decrease
with the subsequent alleviation in demand. Families with infants currently experience the longest wait
time of up to 6 months. Military families that remain at MCAS Beaufort with infants and toddlers may

have an easier time finding on-Station childcare options than previously experienced.

Under Alternatives 3 and 4, there would be an overall increase of 361 and 854 non-school age children,
respectively. There is currently a wait list at the three child development centers on Station, which
would likely increase with the subsequent increase in demand. Families with infants would experience

the longest wait time.

Possible solutions to the on-Station child development centers, such as the Family Child Care Program
and licensed childcare centers and family childcare facilities, exist. Currently, there are 103 childcare
facilities available throughout Beaufort County (SC Department of Social Services 2010). While short-

term impacts and inconvenience associated with finding day care would be expected, local facilities
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would likely respond to the increased demand for services since the military personnel increase would

be gradual.

No Action Alternative

Under the No Action Alternative, the Proposed Action would not be implemented. Thus, baseline

conditions would remain unchanged.

4.10.3 Summary Comparison of Alternatives

Table 4.10-5 presents a summary of the impacts by alternative.

Table 4.10-5 Community Services Summary Comparison of Alternatives

Alternative

Environmental Consequences

Alternative 1

Net reduction of 228 personnel and 409 dependents
Decrease in school age children by 119
Overall decreased demand for community services

Alternative 2

Net reduction of 1,161 personnel and 2,177 dependents
Decrease in school age children by 633
Overall decreased demand for community services

Alternative 3

Net gain of 667 personnel and 1,291 dependents
Increase in school age children by 375; adequate capacity exists
Overall increased demand for community services

Alternative 4

Net gain of 1,600 personnel and 3,058 dependents
Increase in school age children by 889; adequate capacity exists
Overall increased demand for community services

No Action Baseli diti Id ist

Alternative aseline conditions would persis
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4.11

Utilities and Infrastructure

4.11.1 Affected Environment (Baseline Conditions)

The baseline affected environment encompasses part of Beaufort and Jasper Counties. Table 4.11-1

shows current utility information within this environment.

Table 4.11-1 Baseline Utilities and Infrastructure Conditions within the MCAS Beaufort Affected Environment

Area
MCAS BJWSA
Beaufort
Beaufort BJWSA
County
City of | 5 jwsa
Beaufort
Town of
Port BJWSA
Royal
Town of
Bluffton BIWSA
Town of BJWSA
Hilton and
Head HHPSD
Jasper
County BJWSA

Potable Water
Average
Daily

Demand
(mgd)

21.5°

Capacity

44.1
expandable
to 50°

Wastewater Electricity
Average Max .
Flow Rate Capacity Provider ((;::::::-:\ys
(mgd) (mgd)’®
1.2° SCE&G No
SCE&G and
Palmetto
. No
c Electric
75 Cooperative
2.5° SCE&G No
SCE&G No
SCE&G and
3.5 7.5 Palmetto No
Electric
Cooperative
Palmetto
HHPSD HHPSD Electric No
Cooperative
Palmetto
2.5° 7.5° Electric No

Cooperative

Solid Waste

Landfill

Hickory Hill
Landfill,
Oakwood
Landfill
(C&D), and
Barnwell
Resources
Landfill
(C&D)

Capacity
(years)

16.7, 26, and
16,
respectively

Key: mgd=million gallons per day, BJWSA=Beaufort-Jasper Water and Sewer Authority, C& D=construction and demolition; SCE&G=South
Carolina Electric & Gas, and HHPSD=Hilton Head Public Service District
Note: *Maximum capacity does not necessarily equal permitted capacity.
®Includes MCAS Beaufort and MCRD Parris Island.
“Reflects services provided by BJWSA.

Potable Water. Potable water is supplied to MCAS Beaufort by the BJWSA (Table 4.11-1), with all

treatment and storage occurring off Station. The main water supply is stored and gravity-fed by a BJWSA-

owned elevated storage tank. Water treatment capability is available on Station; however, the treatment

facilities do not operate on a regular basis.

All potable water is drawn from the Savannah River and pumped to the Chelsea Water Treatment Plant

(WTP), which can produce up to 24 mgd of drinking water. BJWSA also operates a second WTP known as

Purrysburg WTP. The Purrysburg WTP can provide up to 15 mgd of drinking water and currently supplies

Jasper County and the southern portion of Beaufort County. The Purrysburg WTP was designed to allow
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expansion to treat up to 45 mgd (BJWSA 2008). BJSWA also utilizes Aquifer Storage and Recovery
facilities that store groundwater in large tanks for use during peak demand periods. BJWSA currently has
a total capacity to treat 44.1 mgd which can increase to 50 mgd when the Aquifer Storage and Recovery
facilities are in use. Current average daily demand on BJWSA treatment facilities for potable water is

21.5 mgd (personal communication, Petry 2010).

Hilton Head Island also is currently receiving potable water from BJWSA but has constructed a reverse
osmosis water treatment facility. This facility draws water from the Floridian Aquifer and blends it with
water purchased from BJWSA to reduce water purchasing costs. The Hilton Head facility is operated by
the HHPSD and is expandable to 6 mgd (HHPSD 2009).

Wastewater. \Wastewater treatment for MCAS Beaufort, Laurel Bay Housing Area, and MCRD Parris
Island was transferred to BJWSA in 2008. In addition, BJWSA provides sanitary sewer and wastewater
services to Beaufort County, the City of Beaufort, Town of Port Royal Island, and the Town of Bluffton and
operates 10 water reclamation facilities (WRFs) within Beaufort and Jasper Counties. Areas not serviced
by the BJWSA use individual septic tank systems or other, smaller wastewater service providers. Hilton

Head Island provides wastewater treatment services to its local residents through the HHPSD.

Beaufort WRF services the Town of Bluffton and has a maximum capacity of 7.5 mgd, and an average
daily flow of 3.5 mgd (personal communication, Petry 2010). Beaufort WRF was master planned for a
three phase expansion giving a total capacity of 18 mgd. This facility currently provides up to 950,000
gallons per day (gpd) of reclaimed water to area golf courses for irrigation. When there is little demand
for this reclaimed water, up to 500,000 gpd are discharged into the Great Swamp (BJWSA 2010).

Port Royal Island WRF was completed in 2006 and currently services all of northern Beaufort County,
including the City of Beaufort and the Town of Port Royal Island. This facility currently has a capacity of
7.5 mgd with an average daily flow of 2.5 mgd. In the near future, it is planned that wastewater from
MCAS Beaufort and MCRD Parris Island will be consolidated and sent to the Port Royal Island WRF. After
consolidation, average daily flow is estimated to be 3.7 mgd. The Port Royal Island WRF can upgrade in a

single phase to a treatment capacity of 15 mgd (personal communication, Petry 2010).

The SCDHEC has established a Total Maximum Daily Load (TMDL) of 0.1 milligrams per liter for the
Beaufort River, which allocated certain pollution amounts as permissible into the river (SCDHEC 2006a).
The TMDL was established after the Beaufort River was listed as impaired for dissolved oxygen. Chemical

Oxygen Demand and ammonia concentrations in the river are monitored for permitted discharges.

Electricity and Telecommunications. As indicated in Table 4.11-1, SCE&G and Palmetto Electric
Cooperative provide electricity to Beaufort County. SCE&G provides electricity to MCAS Beaufort via one
115,000 volt line that is stepped down to 12,000 volts (personal communication, Temple 2010). MCAS

Beaufort is responsible for distributing the electricity on Station. Neither of the two power providers has
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existing capacity issues. At MCAS Beaufort, CenturylLink (formerly Embarq) provides the

telecommunication services, with both Hargray and CenturyLink providing services to Beaufort County.

Solid Waste. MCAS Beaufort is responsible for the collection of waste and recycling on Station. The
recycling program includes pick-up for material such as scrap metal, batteries, office paper, cardboard,
wooden pallets, and concrete (DoN 2003a). Solid waste generated at MCAS Beaufort, Laurel Bay Housing
Area, and in the community of Beaufort is currently sent to Hickory Hill Landfill in Jasper County. In 2008
Hickory Hill Landfill disposed of 226,493 tons of waste, of which 1,621 tons of solid waste was received
from MCAS Beaufort. It has an annual permitted rate of disposal of 307,000 tons (SCDHEC 2009). The
landfill has an estimated facility life of 16.7 years based on current disposal rates (SCDHEC 2009). C&D
debris generated from MCAS Beaufort is currently sent to Oakwood Landfill in Jasper County and
Barnwell Resources Landfill on Lady’s Island. In 2008 Oakwood Landfill disposed of 65,371 tons of waste,
which is below its permitted annual disposal rate of 188,000 tons. Oakwood Landfill has an estimated,
conservative facility life of 26 years (SCDHEC 2008b). Barnwell Resources Landfill disposed of 27,041 tons
of waste in 2008; its permitted annual disposal rate is 120,000 tons. Given the current capacity at

Barnwell Resources Landfill, it has a conservative, estimated facility lifespan of 16 years (SCDHEC 2009).
4.11.2 Environmental Consequences

Potable Water. Water is consumed by military personnel during operations, as well as by military
personnel and their dependents at home. This analysis assumes that the average daily water
consumption is the same as the wastewater flow rates. As such, this analysis assumes that each military
person at the office and each residential user would consume an average of 13 and 69.3 gpd, respectively
(USEPA 2002). In addition, it was assumed that the total amount of days worked in a year totaled 250
days (5-day work week with 10 Federal holidays). Refer to Table 4.11-2 for the projected net change in
water consumption by military personnel for Alternatives 1 through 4. The numbers reflected in the
analysis reflect military personnel only. Civilian and contract employees associated with the Proposed
Action are not included in the analysis since these numbers are not known at this time. A similar
approach was used to calculate the additional residential water consumption from military personnel and
their dependents at home on an annual basis. Refer to Table 4.11-2 for the projected net change in water

consumption by residential users for Alternatives 1 through 4.

As stated previously, BJWSA has a total capacity to treat 44.1 mgd which can be expanded to 50 mgd.
Current average daily demand for potable water is 21.5 mgd. Considering the entire MCAS Beaufort
consumption, under Alternatives 1 and 2 there would be an overall decrease in operational demand by
less than one percent. Under Alternatives 3 and 4 there would be a less than one percent increase in
operational demand. The additional demand would be accommodated by the existing system and no

short- or long-term impacts are expected.
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Table 4.11-2 Projected Water Consumption for MCAS Beaufort Action Alternatives

Military Personnel (Operations) Military Persom?el an.d Average Average
Dependents (Residential)
. - ; Potable Water Wastewater
Alternative Net Projected Net Change Net Projected Net .
. . . ] Daily Demand Flow Rate
Population in Water Population Change in Water (mgd)® (mg d)a,b
Change Consumption (gpd) Change Consumption (gpd)
1 -228 -2,964 -637 -44,144 215 3.7
2 -1,161 -15,093 -3,338 -231,323 21.5 3.7
3 +667 +8,671 +1,958 +135,689 21.5 3.7
4 +1,600 +20,800 +4,658 +322,799 21.5 3.7

Notes:
®As indicated in Table 4-11.1, numbers provided are totals for the ROI.
PReflects consolidated wastewater from MCAS Beaufort and MCRD Parris Island.

The operational-related water consumption estimates are considered conservative since they do not take
into account implementation of requirements detailed in Executive Order (EQ) 13514, Federal Leadership
in Environmental, Energy, and Economic Performance. Specifically, water management strategies,
including the use of water-efficient and low-flow fixtures, must be implemented, which would minimize
the amount of potable water consumed. EO 13514 also requires that all new construction comply with
the Guiding Principles for Federal Leadership in High Performance and Sustainable Buildings (Guiding
Principles). This includes reducing potable water consumption by a minimum of 50 percent over water
consumed by conventional means. LEED provides a process to achieve the high performance sustainable
building objectives found in EO 13514. All new facilities would meet LEED standards to reduce water

consumption.

Under Alternatives 1 and 2 there would be a 0.2 and 1.1 percent decrease in residential water
consumption. Under Alternatives 3 and 4, there would be an additional demand of 135,689 and 322,799
gpd of water consumption, respectively. This represents a 0.6 percent and 1.5 percent increase over
current average daily demand for Alternatives 3 and 4, respectively. The additional demand could be

accommodated by the existing system and no short- or long-term impacts are expected.

Wastewater. Wastewater is generated through a myriad of activities such as those found at
administrative, instructional, and maintenance facilities, residences, and operational areas. This analysis
assumes that the average daily wastewater flow from office personnel and typical residential dwellings
are equal to indoor water consumption. As such, this analysis conservatively assumed that each military
person and residential users would produce wastewater flows of 13 and 69.3 gpd, respectively (USEPA
2002).

As stated previously, the wastewater from MCAS Beaufort will be consolidated and sent to the Port Royal
Island WRF, which would result in an average daily flow of 3.7 mgd. The Port Royal Island WRF has a
capacity of 7.5 mgd. Assuming that the average quantity of wastewater discharged is 100 percent of the

volume of potable water consumed, there would be a net increase in operational-related wastewater

Chapter 4: MCAS Beaufort—Affected Environment and Environmental Consequences 4-83
October 2010 Utilities and Infrastructure




U.S. Marine Corps East Coast F-35B Basing EIS

discharge of less than one percent under Alternatives 3 and 4. Since adequate capacity exists, no short-
or long- term impacts are expected. There would be a net decrease in operational-related wastewater

discharge of less than one percent under Alternatives 1 and 2.

These operational-related wastewater discharge estimates are considered conservative since they do not
take into account implementation of requirements detailed in EO 13514, Federal Leadership in
Environmental, Energy, and Economic Performance. As discussed previously under the potable water
discussion, water management strategies, would be implemented, which would minimize the amount of

potable water consumed. This in turn, would minimize the amount of wastewater discharged.

An approximate increase of 135,689 and 322,799 gpd of residential wastewater could occur from
implementation of Alternatives 3 and 4. This represents a 5.8 percent and 13.7 percent increase over
current wastewater discharge for Alternatives 3 and 4, respectively. Since adequate capacity exists at the

Port Royal Island WRF, no short- or long- term impacts are expected.

Electricity and Telecommunications. Personnel at the Air Station would utilize the current electricity and
telecommunication systems in place. There are currently no capacity issues with the services on Station.
The proposed new facilities would require connections to the electricity and telecommunications lines.
Specific electrical and telecommunications requirements for the proposed facilities have not been
determined, but given there are currently no issues related to capacity or supply, it is expected that an
increase in demand for these services would be met by existing infrastructure. If, however, additional
electrical capacity is needed for on-Station needs, it would be accommodated by SCE&G (personal
communication, Temple 2010). In addition, in accordance with LEED, existing facilities would be managed
to reduce energy consumption, and all new facilities would meet LEED standards such as using energy-

efficient products.

None of the electrical and telecommunication providers have existing capacity issues, and there are no
expected impacts associated with population increases in the area. The phased-in approach to personnel
increases would allow service providers sufficient time to plan and accommodate for the increased

demand of service.

Solid Waste. Solid waste generated during the demolition and construction of the facilities would be
disposed of at Oakwood Landfill in Jasper County and Barnwell Resources Landfill on Lady’s Island. The
average C&D construction debris generation rate is 4.34 pounds per square ft (Ibs/ft?) for nonresidential
structures, and the average demolition debris generation rate is 158 lbs/ft> for nonresidential structures
(USEPA 2005c). For residential structures (such as the BEQs), the construction debris generation rate is
4.51 Ibs/ft*> (USEPA 2005c). Approximately 25 to 35 percent of C&D debris is recycled (USEPA 2005c).
Under this action, demolition materials would be recycled to the maximum extent practicable. Using a
conservative approach, it was assumed that 25 percent of C&D debris would be recycled. Refer to Table

4.11-3 for the C&D construction and demolition debris estimates for each alternative.
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Under Alternatives 1 through 4, assuming all C&D debris is disposed of at one of the C&D landfills during
the same year, which is a very conservative assumption, there would be a one-time increase in tonnage
disposed of by 17, 14, 24, and 27 percent, respectively, at the Oakwood Landfill. If all of the C&D debris is
disposed of at the Barnwell Resources Landfill there would be a one-time increase in tonnage disposed of

by 41, 34, 58, and 66 percent for Alternatives 1 through 4, respectively.

Table 4.11-3 C&D Waste Generation in Tons per Year

Current Disposal Fercent Current Disposal Fercent
. Construction | Demolition | Total C&D P Change P Change
Alternative . X Rate Oakwood Rate Barnwell
Debris Debris Waste . over . over
Landfill ) Resources Landfill s
Baseline Baseline
1 752 10,286 11,038 65,371 +17% 27,041 +41%
2 423 8,855 9,278 65,371 +14% 27,041 +34%
3 917 14,753 15,669 65,371 +24% 27,041 +58%
4 1,690 16,183 17,873 65,371 +27% 27,041 +66%

The one-time increase of disposal at either the Oakwood Landfill or the Barnwell Resources Landfill is
within the permitted annual disposal rates of 188,000 tons and 120,000 tons, respectively. Under current
disposal rates, Oakwood has a remaining capacity of 2.3 million cubic yards (y*) and Barnwell’s remaining
capacity is approximately 1 million y* (personal communications, Sussman 2009 and Mason 2009). As
such, the respective C&D landfills are far from full capacity. New construction would be required to meet
LEED requirements. As such, recycling would occur in accordance with those requirements; for instance,
during the construction phase, any materials from site-grading activities that are recyclable would be

separated out of the waste stream.

Solid waste generated during operation and maintenance of the facilities and personnel is disposed at
Hickory Hill Landfill. The USEPA estimates that the average person generates approximately 4.5 lbs of
solid waste per day (USEPA 2008). The USEPA estimates that approximately 1.5 lbs of municipal solid
waste is recycled (USEPA 2008). The analysis assumes that each military person would generate
approximately 3.0 Ibs per day during daily work operations. In addition, it was assumed that the total
amount of days worked in a year totaled 250 days (5-day work week with 10 Federal holidays). Refer to
Table 4.11-4 for the projected net change in operationally-related solid waste generated by military
personnel under Alternatives 1 through 4. A similar approach was used to calculate the additional
residentially-related solid waste generated from military personnel and their dependents at home on an
annual basis. Refer to Table 4.11-4 for the projected net change in solid waste generated by military

personnel and their dependents at home under Alternatives 1 through 4.
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Table 4.11-4 Solid Waste Generation in Tons per Year

Alternative Net Change in Net Change in TOTAL Current Disposal  Percent Change
Operational Waste | Residential Waste = Net Change Rate from Baseline

1 -86 -349 -434 226,493 -0.2%
2 -435 -1,828 -2,263 226,493 -1.0%
3 +250 +1,072 +1,322 226,493 +0.6%
4 +600 +2,550 +3,150 226,493 +1.4%

The Hickory Hill Landfill has an annual permitted rate of disposal of 307,000 tons. As stated previously,
Hickory Hill disposed of 226,493 tons of waste in 2008, leaving an available maximum disposal capacity of
80,507 tons per year. Under Alternatives 1 through 4, there would be a net change in the annual tons of
municipal solid waste disposed of by -0.2, -1.0, +0.6, and +1.4 percent, respectively. The projected
increase in solid waste disposal for Alternatives 3 and 4 would account for approximately 2 and 4
percent, respectively, of the remaining annual capacity at the landfill. This increase would not appreciably

alter the anticipated facility life of 16.7 years.

These solid waste estimates are considered conservative as the recycling rate may be greater than 1.5 Ibs
per person per day since several types of materials from office operations such as paper, toner
cartridges, aluminum cans, glass containers, steel and bi-metal cans, and textiles would be recycled. In
addition, EO 13514, Federal Leadership in Environmental, Energy, and Economic Performance, requires
the diversion of at least 50 percent of non-hazardous solid waste, excluding C&D debris, by the end of
FY15. In addition, the estimates provided in Table 4.11-4 include solid waste generated at the workplace
and at home, which would result in an overly conservative estimate. Based on the estimated solid waste
generated (Table 4.11-4) and the annual permitted disposal rate for the Hickory Hill Landfill, the landfill

has adequate capacity to accommodate the additional solid waste generated under Alternatives 3 and 4.
No Action Alternative

Under the No Action Alternative, the Proposed Action would not be implemented. Thus, baseline

conditions would remain unchanged.
4.11.3 Summary Comparison of Alternatives

Table 4.11-5 provides a summary comparison of alternatives.
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Table 4.11-5 Utilities and Infrastructure Summary Comparison of Alternatives

Alternative

Environmental Consequences

Alternative 1

e Decrease in operational-related water consumption and wastewater discharge by military
personnel by 2,964 gpd

e Decrease in residential water consumption and wastewater discharge by military personnel and
dependents by 44,144 gpd

e Annual decrease in solid waste by 434 tons

e One time increase in C&D debris of 11,038 tons

Alternative 2

e Decrease in operational-related water consumption and wastewater discharge by military
personnel by 15,093 gpd

e Decrease in residential water consumption and wastewater discharge by military personnel and
dependents by 231,323 gpd

e Annual decrease in solid waste by 2,263 tons

e One time increase in C&D debris of 9,278 tons

Alternative 3

e Increase in operational-related water consumption and wastewater discharge by military
personnel by 8,671 gpd

e Increase in residential water consumption and wastewater discharge by military personnel and
dependents by 135,689 gpd

e Annual increase in solid waste by 1,322 tons

e One time increase in C&D debris of 15,669 tons

Alternative 4

e Increase in operational-related water consumption and wastewater discharge by military
personnel by 20,800 gpd

e Increase in residential water consumption and wastewater discharge by military personnel and
dependents by 322,799 gpd

e Annual increase in solid waste by 3,150 tons

e One time increase in C&D debris of 17,873 tons

No Actl?n e Baseline conditions would persist
Alternative
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4.12 Transportation and Ground Traffic
4.12.1 Affected Environment (Baseline Conditions)

On-Station Roadways. MCAS Beaufort has one main gate and four alternative gates that provide access
to the Air Station via off-Station roadways (Figure 4.12-1). The main entrance is located just inside MCAS
Beaufort, east of the intersection of U.S. Highway 21 and State Route 116. Three of the remaining four
gates are used exclusively by security personnel. The gate known as Delta Gate, located near the

intersection of U.S. Highway 21 and Longstaff Avenue, is used for processing truck deliveries.

The existing transportation network on MCAS Beaufort, as depicted in Figure 4.12-1, consists of Geiger
Boulevard, Moore Street, Quilaili Road, Drayton Street, and Simpson Road (USMC 2004a). Geiger
Boulevard extends eastward from the main entrance; Moore Street extends from Geiger Boulevard
northeast through Runway 14/32; Quilaili Road intersects Moore Street; and Drayton Street and

Simpson Road provides access to air operations and support service areas (USMC 2004a).

With the exception of Geiger Boulevard, which is a four-lane highway, all other on-Station roadways are
two-lane roadways. Stop signs are located at the majority of intersections and although traffic police are
used during peak hours to assist with traffic control, a number of accidents have occurred at these
intersections. A traffic study was conducted December 10-15, 2005 at three intersections (USMC 2004a):

e Geiger Boulevard and Gordon Street;
e Geiger Boulevard and Drayton Street; and
e Geiger Boulevard and State Route 116 and U.S. Highway 21 (Geiger Boulevard, Route 116, and U.S.

Highway 21 intersect just outside the main entrance to MCAS Beaufort).

The first traffic light was installed on Station at the intersection of Geiger Boulevard and Gordon Street
as a result of the traffic study (USMC 2004a). No specific traffic counts were provided for on-Station
roadways.

Off-Station Roadways. The local and regional transportation network that provides access to MCAS
Beaufort consists of several state and Federal roadways. The major thoroughfare providing access to
MCAS Beaufort is U.S. Highway 21. U.S. Highway 21 is a four-lane highway that traverses from Colleton
County in the north, to east of MCAS Beaufort through the City of Beaufort and south to Hunting Island.
U.S. Highway 21 carries the majority of truck and tourist traffic (USMC 2004a). The South Carolina
Department of Transportation data show that annual average daily traffic for the intersection of U.S.
Highway 21 and State Route 116 is 28,400 vehicles (SCDOT 2008).
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Figure 4.12-1 Existing Transportation Patterns for MCAS Beaufort
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State Route 116, a two-lane highway, extends from Laurel Bay housing area east to MCAS Beaufort.
State Route 116 intersects with U.S. Highway 21 just west of the main entrance to MCAS Beaufort. State
Route 170 is a two-lane roadway that extends from State Route 278 southwest to U.S. Highway 21,
south of MCAS Beaufort. State Route 280 is a two-lane roadway that carries traffic from the southern
end of Port Royal Island to U.S. Highway 21 south of MCAS Beaufort (USMC 2004a).

4.12.2 Environmental Consequences

Implementation of Alternatives 1 and 2 would decrease personnel numbers at the Air Station, thereby
decreasing the number of in-bound/out-bound vehicular trips per day. Average daily trips associated
with each action alternative are shown in Table 4.12-1 for military personnel only. Civilian and
contractor personnel were not included in this estimation because the numbers are uncertain at this
time (refer to Chapter 2 for more information). Although temporary construction impacts would occur,
no long-term impacts would occur as the number of daily trips in and out of the Air Station would
decrease with the reduction in personnel. Delays from construction traffic may be encountered at the
gates; however, since morning peak arrival times are typically from 6:00 a.m. to 8:00 a.m., vehicles
would be staggered over this time period. Even though there are four alternate gates at MCAS Beaufort,
there are no plans to alter current gate procedures; therefore traffic redirection through these alternate

gates would not occur.

Implementation of Alternatives 3 and 4 would increase the number of personnel at the Air Station and
subsequently the number of daily vehicular trips in-bound and out-bound. Average daily trips associated
with each action alternative are shown in Table 4.12-1. Capacity could be further increased by
encouraging carpooling and/or implementing tandem processing to allow additional processing capacity
and/or changing in-bound vehicle processing. Traffic-related construction impacts would be similar to

those described under Alternatives 1 and 2 and would be temporary in nature.

Additionally, EO 13514, Federal Leadership in Environmental, Energy, and Economic Performance,
requires the advancement of regional and local integrated planning through the participation in regional
transportation planning and recognizing existing community transportation infrastructure. The EO
requires that the planning process for new facilities include a consideration of sites that are pedestrian

friendly, near existing employment centers, and accessible to public transit.

Table 4.12-1 Estimated Number of Vehicular Trips per Day for each Alternative

Alternative | Authorized Legacy Aircraft Net Change in Military Net Change in Vehicular
Military Personnel Personnel by Alternative Trips per Day Relative to
(Baseline) Baseline
Alternative 1 1,821 -228 -456
Alternative 2 1,821 -1,161 -2,322
Alternative 3 1,821 +667 +1,334
Alternative 4 1,821 +1,600 +3,200
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No Action Alternative

Under the No Action Alternative, the Proposed Action would not be implemented; thus, baseline

conditions would remain unchanged.

4.12.3 Summary Comparison of Alternatives

Table 4.12-2 gives a summary comparison of action Alternatives 1 through 4, and the No Action

alternative.

Table 4.12-2 Transportation and Ground Traffic Summary Comparison of Alternatives

Alternative

Environmental Consequences

Alternative 1

Average Daily Trips would decrease by 456
Construction impacts could cause gate delays, but would be temporary in nature

Alternative 2

Average Daily Trips would decrease by 2,322
Construction impacts could cause gate delays, but would be temporary in nature

Alternative 3

Average Daily Trips would increase by 1,334

Gate delays could occur during peak hours, but rerouting of traffic through the four
entry gates could alleviate delays

Construction impacts could cause gate delays, but would be temporary in nature

Alternative 4

Average Daily Trips would increase by 3,200

Gate delays could occur during peak hours, but rerouting of traffic through the four
entry gates could alleviate delays

Construction impacts could cause gate delays, but would be temporary in nature

No Action Alternative

Baseline conditions would persist
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4.13 Biological Resources
4.13.1 Affected Environment (Baseline Conditions)

Vegetation. The flight line area of MCAS Beaufort where the proposed demolition and construction
would occur is primarily developed land bordered by maintained, open grasslands. Grasslands are
mowed periodically to maintain the runway clear zones. Forest communities occurring in or near the
construction areas are loblolly pine (Pinus taeda), slash pine (Pinus elliotti), a mixture of loblolly pine and
hardwood, and a mixture of sweetgum (Liquidambar styraciflua) and willow oak (Quercus phellos).
Located further away from the runway areas are communities of slash pine mixed with hardwood and
freshwater wetland communities (Figure 4-13.1) (MCAS Beaufort 2006b).

Terrestrial Wildlife. The diversity of habitats found within MCAS Beaufort supports a wide variety of
terrestrial wildlife. The Air Station’s wildlife is typical of South Carolina's outer coastal plain. The most
common species are detailed in the Integrated Natural Resources Management Plan (INRMP) for MCAS
Beaufort (MCAS Beaufort 2006b). Typical urban wildlife can be found in the vicinity of the runway area
where proposed demolition and construction would occur (i.e., white-tailed deer, raccoon, squirrel,

opossum, etc.).

Birds. MCAS Beaufort contains habitat that supports a wide variety of migratory birds because of its
coastal position along the Atlantic Flyway, a major migratory route used by birds during the spring and
fall. The waters and shorelines along the estuarine marshes that border the Air Station provide excellent
foraging and roosting habitats for migratory, wintering, and resident breeding marine birds, including
shorebirds, waterfowl, wading and diving birds, and generalist water birds (i.e., gulls). Species

occurrence varies greatly with differing habitat types.

MCAS Beaufort operates in accordance with EO 13186, Migratory Bird Conservation. A BASH plan is
utilized by MCAS Beaufort to avoid mishaps involving aircraft and migratory birds (see Section 4.6 for

more detailed BASH description).

Special Status Species. The INRMP for MCAS Beaufort lists 64 special status species that occur or could
potentially occur on the Air Station or in the surrounding waters. An initial rare species study was
conducted by the Air Station in 1991 and 1992, and it was subsequently updated in 1998 and 1999
(MCAS Beaufort 2006b). Table 4.13-1 provides a list of all the Federal and state listed species that could
possibly occur at MCAS Beaufort, the status of the listing, a brief description of its habitat, and the

potential of the species to occur within the ROI (for a definition of the ROI, see Section 3.13).
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Figure 4.13-1 Classification of MCAS Beaufort Ecological Areas
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Bird/Wildlife Aircraft Strike Hazard. MCAS Beaufort has an active BASH program and Bird Hazard
Working Group. This group is tasked with collecting, compiling and reviewing data on bird strikes,
identifying and recommending actions to reduce hazards, recommending changes in operational
procedures, preparing informational programs for aircrews, and serving as a point of contact for off-
Station BASH The Installation uses the resources of the U.S. Department of Agriculture Animal and Plant
Health Inspection Service’s Wildlife Services program to help control birds and other wildlife that are
potentially hazardous to aircraft (MCAS Beaufort 2006b). The Marine Corps devotes considerable
attention to avoid the possibility of bird/wildlife aircraft strikes. Special purpose permits may be
requested and issued that allow for the relocation or transport of migratory birds for management

purposes. See Section 4.6 for additional information on BASH.
4.13.2 Environmental Consequences

Vegetation. The majority of demolition and construction activities associated with Alternatives 1, 2, and
3 would take place in the vicinity of the existing flight line. The flight line area is primarily cleared and
developed land, and vegetation cover in this area is comprised of mowed grasslands, with several small
stands of loblolly and slash pine. Proposed locations of the majority of the new facilities are within or
very near the locations of existing facilities requiring demolition. Under Alternatives 1 through 4, 58.6,
58.6, 51.5, and 52.8 acres of forested land, respectively, would require clearing for the proposed
construction (including clear zones). This land supports a mix of loblolly pine and slash pine. The
forested land consists of smaller noncontiguous patches of forest that border the flightline. Removal of
these forest patches would not increase forest fragmentation at the Air Station. Use of the airfield by F-

35B would not affect vegetation.

Terrestrial Wildlife. Under Alternatives 1 through 4, all demolition, construction, and renovation would
occur in previously developed or disturbed land. The flight line and its associated buildings are encircled
by a buffer area consisting of manicured grass surrounded by sparse to dense forest lands. The grass
buffer area is designed to limit the presence of wildlife near flight line operations, which reduces the
BASH potential. New buildings not constructed on previously developed land would be constructed
within the grass buffer area or in loblolly and slash pine stands. There would be no substantial loss or
degradation of natural habitat or ecosystem functions (natural features and processes) essential to the
persistence of terrestrial wildlife (see previous section on Vegetation). Resident wildlife would
experience minor, short-term disturbance associated with construction noise. Given that the proposed
demolition and construction activities would occur in an airfield environment, the noise associated with

construction is not anticipated to have long-term impacts.
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Other potential sources of impacts to wildlife would be from the associated noise resulting from touch-
and-go operations, takeoffs, and landings. Noise modeling results indicate some increase in noise
exposure levels at the MCAS Beaufort airfield and associated operations with the introduction of the F-
35B squadrons (see Section 4.3). Subjecting wildlife to any increase in noise levels has the potential to
elicit a negative response, including startle response, possible injury due to trampling or uncontrolled
running or flight, increased expenditure of energy during critical periods such as breeding, temporarily
masking auditory signals, and/or reducing the protection and stability of young. Because the F-35B is a
new aircraft, no studies of noise effects on wildlife from this aircraft exist. The studies cited below
describe the effects of aircraft noise on wildlife from other similar jet powered aircraft and the general

response from wildlife would be similar for noise associated with the F-35B.

Aircraft noise is generally thought to be the most detrimental during periods of stress such as winter,
gestation, and calving (Pepper et al. 2003, DeForge 1981). Studies on the effects of noise on wildlife
have been predominantly conducted on mammals and birds. Some studies have shown that the
responses to noise are transient and of short duration and suggest that the animals acclimate to the
sounds (Workman et al. 1992; Krausman et al. 1993, 1998; Weisenberger et al. 1996). Similarly, the
impacts to raptors and other birds (e.g., waterfowl, grebes) from aircraft low-level flights were found to
be brief and not detrimental to reproductive success (Smith et al. 1988, Lamp 1989, Ellis et al. 1991,
Grubb and Bowerman 1997). At the flightline, resident species in nearby habitats would likely have

already acclimated to the noise of jet aircraft.

Birds. Activities proposed by Alternatives 1 through 4 would not alter migratory bird habitat. As with
terrestrial wildlife, long-term impacts from noise on migratory birds in proximity to the flight line for
construction or aircraft operation are not anticipated (see Wildlife discussion above for information on

potential impacts to terrestrial species).

Special Status Species. There are no special status species that are likely to occur within construction
areas at MCAS Beaufort for any of the action alternatives. The mowed grasslands and small loblolly and
slash pine stands are not suitable to support known special status species on the Air Station. Two bald
eagle nests have been identified within the ROI; however, according to existing permitting guidelines,
aircraft overflights are not considered as a “take”. Therefore, no permit is required and no additional

measures needed to implement any of the four action alternatives.

For those species that may be located in habitats under airspace associated with airfield operations, no
impacts are likely, as this airspace is currently used by jet aircraft (see Wildlife discussion above for

information on potential impacts to terrestrial species).

Of particular interest to various members of the public is the potential impact F-35B basing would have
on the wood stork (Mycteria americana). The Marine Corps has determined that none of the alternatives in

this EIS would impact the wood stork. There are no documented wood stork rookeries (communal
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nesting areas) on MCAS Beaufort and the closest rookery is located approximately 4.5 miles west of the
airfield near where flight altitudes of the F-35B would be above 1,000 feet AGL. Since the rookery has
continued to grow since its establishment and the distance of the rookery from the proposed activities is
consistent with the Habitat Management Guidelines for the wood stork in the Southeast Region (USFWS
1990), it is unlikely that the F-35B would affect the rookery.

Foraging in the wetlands of MCAS Beaufort and transiting through the Air Station to other locations does
infrequently occur. However, when observed on or near the installation, wood storks were found to be
mainly foraging in the marsh and not reacting to nearby aircraft or noise generated by those aircraft,
indicating that they were not affected (personal communication, Daughtery 2010). This would be
anticipated to remain the same with the F-35B, especially since the SEL and L., of the F/A-18 C/D and

F-35B operations are nearly equal.

As for aircraft collisions with wood storks, there has never been a documented strike or near miss at
MCAS Beaufort and the Navy/Marine Corps has no documented strikes attributed to wood storks form
1981 to present (personal communication, Stanley 2010). It is not anticipated this would change due to
the fact that the wood stork spends most of its time on the ground feeding in the marshes and is in flight
for only limited periods when transiting to and from the rookery or to other feeding sites nearby.
Furthermore, MCAS Beaufort has a well established BASH program (see below and Section 4.6) and

Standard Operating Procedures that are aggressively implemented to prevent BASH incidence.

Bird/Wildlife Aircraft Strike Hazard. Under Alternatives 1 through 4, the F-35B would operate in the
same airfield environment as the current aircraft. As such, the overall BASH potential is not anticipated
to be different following the beddown of the F-35B. F-35B aircrews operating in MCAS Beaufort airspace
would be required to follow the same applicable procedures outlined in the current MCAS Beaufort
BASH Plan. MCAS Beaufort has developed aggressive procedures designed to minimize the occurrence
of bird/wildlife aircraft strikes, and has documented detailed procedures to monitor and react to
heightened risk of bird/wildlife aircraft strikes (MCAS Beaufort 2006b). When the risk increases, limits
are placed on low-altitude flights and some types of training (e.g., multiple approaches, closed pattern
work) in the airfield environment. Further, special briefings are provided to pilots whenever the
potential exists for greater bird/wildlife aircraft strikes within the airspace; F-35B pilots would be subject

to these procedures. Refer to Section 4.6 for further information on BASH.
No Action Alternative

Under the No Action Alternative, the Proposed Action would not be implemented; thus, baseline

conditions would remain unchanged.
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4.13.3 Summary Comparison of Alternatives
Table 4.13-2 gives a summary comparison of each action alternative and the No Action Alternative.

Table 4.13-2 Biological Resources Summary Comparison of Action Alternatives

Alternative Environmental Consequences

e Construction would occur along flight line predominately on previously disturbed
or developed areas; permanent loss of up to 58.6 acres of noncontiguous loblolly
and slash pine forest would occur under Alternatives 1 and 2, 51.5 acres under
Alternative 3, and 52.8 acres under Alternative 4

Action Alternatives e Short-term impacts from construction disturbance to terrestrial wildlife, but
would not constitute a threat to any species or ecological community; no long-
term impacts to wildlife due to noise

e No long-term impacts to migratory birds anticipated

e No impacts to special status species

No Action Alternative e Baseline conditions would persist
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4.14 Geology, Topography, and Soils
4.14.1 Affected Environment (Baseline Conditions)

Geology. MCAS Beaufort is located in the Atlantic Coastal Plain portion of South Carolina. The Atlantic
Coastal Plain consists of mostly marine sedimentary rocks that tilt seaward, formed from ocean
sediments deposited during the Late Cretaceous Period to the present times (USGS 2009). Most of the
surface and near surface sediment deposits consist of limestone, shell, sand, and clay (MCAS Beaufort
2006b). MCAS Beaufort has a slight risk of being exposed to the impacts of an earthquake because of
the proximity of the Charleston Seismic Area. No major earthquakes have occurred near MCAS Beaufort
to date and the Installation lies to the southwest of the earthquake source zones for the Charleston
Seismic Area (USGS 2008).

Topography. MCAS Beaufort lies on parts of the Talbot and Pamlico terraces which are composed of
unconsolidated marine sediment deposits. The land is generally flat with broad ridges and shallow
valleys. Land elevations at MCAS Beaufort range from mean sea level (msl) near the Broad and Beaufort
Rivers to 37 ft msl (MCAS Beaufort 2006b).

Soils. There are 22 different soils found within the boundaries of MCAS Beaufort. Figure 4.14-1 identifies

the locations of all the soils present on MCAS Beaufort.
4.14.2 Environmental Consequences

The flight line area of MCAS Beaufort where the proposed demolition and construction would occur is
comprised of several soil types. However, the majority of the soil in the flight line area is Udorthents,
which is not natural soil. Areas of Udorthents have been cleared of the original soil and replaced with fill
material. Other soils present include Seabrook, Coosaw, Williman, Wando, Seewee, Tomotley, and
Ridgeland (MCAS Beaufort 2006b).

The topography of MCAS Beaufort would not be affected by any of the action alternatives because the
areas of demolition and construction are already developed and flat; the amount of required grading
would be minor. Depending on site specific soil and topographic conditions, additional fill material could
be required. The proposed demolition and construction activities would not increase potential for

exposure to unstable geologic units at MCAS Beaufort.

The soils at MCAS Beaufort in the flight line area would undergo temporary impacts during the
demolition and construction phases of the action alternatives. During demolition and construction,
standard erosion and sedimentation control techniques would be utilized to minimize impacts to soil as
outlined in the INRMP (MCAS Beaufort 2006b). These techniques could include the revegetation of soils

with native plants and the use of silt fencing and sediment traps. The vegetative erosion controls that
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Soil Type Ridgeland fine sand = |
Baratari fine sand I Rosedhu fine sand

- Bertie loamy fine sand I santee fine sandy loam

I Bladen fine sandy loam I seabrook fine sand
Bohicket association Seewee fine sand

I Borrow pits I Tomotley loamy fine sand
Capers association Udorthents, sandy

I Coosaw loamy fine sand I Wahee fine sandy loam

I Deloss fine sandy loam Il Wando fine sand, 0 to 6 percent slopes

[ Eddings fine sand, 0 to 6 percent slopes Il Williman loamy fine sand

I Murad fine sand I Yonges loamy fine sand

[ Polawana loamy fine sand
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could be implemented include temporary seeding, permanent seeding, sod stabilization, vegetative
buffer strips, and the protection of trees. Sediment controls commonly practiced at MCAS Beaufort
include: earth dikes, silt fences, straw bales, grassed drainage swales, check dams, level spreaders,
subsurface drains, pipe slope drains, storm drain inlet protection, rock outlet protection, stormwater
detention/retention basins, and sediment traps. The increase in impervious surfaces from construction
could result in higher stormwater runoff levels, which in turn could lead to erosion in under-engineered
drainages. However, use of proper stormwater management practices and BMPS as outlined in the Air
Station’s Stormwater Pollution Prevention Plan (SWPPP), would avoid any adverse impacts caused by
increased impervious surface cover (MCAS Beaufort 2009c). Additionally, use of Low Impact
Development (LID) techniques with regard to minimizing stormwater impacts would occur wherever
practicable. LID techniques would strive to maintain or restore natural hydrologic functions of a site and
achieve natural resource protection as well as fulfilling requirements as described by applicable Marine

Corps, DoN, DoD, and EO 13514 LID policies. For further discussion of stormwater, see Section 4.15.
No-Action Alternative

Under the No Action Alternative, the Proposed Action would not be implemented. Thus, baseline

conditions would remain unchanged.
4.14.3 Summary Comparison of Alternatives
Table 4.14-1 presents a summary comparison of the action alternatives and the No Action Alternative.

Table 4.14-1 Geology, Topography, and Soils Summary Comparison of Alternatives

Alternative Environmental Consequences

e Minimal grading required due to flat topography
e No impacts to geology from construction or demolition

Action Alternatives e Short-term impacts to soils from construction activities, but impacts would
be minimized through standard erosion and sedimentation control
procedures

No Action Alternative e Baseline conditions would persist
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4.15 Water Resources
4.15.1 Affected Environment (Baseline Conditions)

Surface Water/Stormwater. MCAS Beaufort lies within the Broad-St. Helena Watershed (U.S. Geological
Survey Cataloging Unit 03050208). As described in the SWPPP, a total of 49 stormwater drainage basins
are located throughout MCAS Beaufort. These basins are composed of industrial as well as non-
industrial (housing) areas. Waters from MCAS Beaufort drain into Brickyard and Albergottie Creeks,
which drain into the Beaufort River and Port Royal Sound or (less commonly) into Whale Branch, the
Coosaw River, and St. Helena Sound. Waters from Laurel Bay drain into Broad River, which subsequently
drains into Port Royal Sound and Whale Branch, then into St. Helena Sound via the Coosaw River (Figure
4.15-1). The only impaired waterbody is Beaufort River’s channel marker 231, which has been listed for

low dissolved oxygen.

There are two manmade ponds and three major stormwater retention basins managed at MCAS
Beaufort with many other smaller basins and swales throughout the Air Station. All other surface waters
on the Installation are classified as intermittent in nature even though some streams and ponds only go
dry during extreme drought (SCDHEC 2006b).

Groundwater. Two groundwater aquifers, a shallow unconfined aquifer and a deep confined aquifer
(Floridan Aquifer), are present in the region. The shallow unconfined aquifer consists of approximately
40 to 60 ft of Pleistocene-age sands above the limestone bedrock aquifer and is generally permeable.
The rate of groundwater flow in the shallow aquifer generally ranges from 0.2 to 1.2 ft per day (MCAS
Beaufort 2006b). The Floridan Aquifer extends continuously from South Carolina into Florida. The area
around MCAS Beaufort has been identified as a recharge zone for the Floridan Aquifer due to the
intermittent occurrence of the confining layer between the surficial aquifer and the Floridan Aquifer
(MCAS Beaufort 2006b).

Wetlands. Most of the large wetlands at MCAS Beaufort are estuarine and occur along Brickyard and
Albergottie Creeks (Figure 4.15-1). A 2006 wetland survey using the 1989 USACE Wetlands Delineation
Manual determined that the Main Installation had 187.64 acres of wetlands, with 137.65 acres being
jurisdictional wetlands as defined by USACE. The remaining 49.99 acres are considered non-jurisdictional
to the USACE because these wetlands are hydrologically isolated from other jurisdictional wetlands.
However, these wetlands are still considered under the jurisdiction of SCDHEC and require permitting if
activities will disturb or remove them. The Laurel Bay Housing Area property has large wetland areas
associated with the Broad River, and 6.87 acres of jurisdictional freshwater wetlands within the
boundary. Areas to the immediate southwest of the Main Installation that were previously agriculturally
outleased properties were historically wetlands, but were converted to uplands many years ago through

ditching and other draining techniques allowing them to be used agriculturally. These areas also
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contain 21.07 acres of jurisdictional wetlands, 0.11 acres of jurisdictional culverts or ditches, and 4.14

acres of non-jurisdictional wetlands (MCAS Beaufort 2006c).

Floodplains. Extensive floodplain areas exist in the Beaufort area because of its slight elevation above
msl and the relatively flat topographic relief of the land surface (Figure 4.14-1). Much of the eastern

portion of MCAS Beaufort is in the 100-year floodplain.
4.15.2 Environmental Consequences

Surface Water/Stormwater. Under Alternatives 1 through 4, the hangar demolition projects, as well as
construction of the support equipment maintenance area and flight simulator, are not anticipated to
impact water resources. If required, the perimeter of each demolition project would be lined with
stormwater control measures that would minimize the risk of increased sedimentation in stormwater.
Furthermore, project-specific BMPs such as silt fences and drain covers would be implemented as part
of the proposed construction projects to minimize impacts to water quality from the fine sand and

sandy soils located in this area.

The support facilities including the aviation armament shop, ejection seat and canopy maintenance
area, engine maintenance shop, and support equipment storage area would be constructed on grass-
covered areas surrounding the existing wash rack. Following completion of these projects, the total
amount of impervious surface at the flight line area would increase. Project-specific BMPs would be
implemented as part of the proposed construction projects to minimize impacts to water quality from
the fine sand and sandy soils located in this area. Implementation of traditional stormwater engineering
controls (e.g., buildings with gutters, culvert/channels directing stormwater to retention basins) would
decrease impacts to water quality following construction. Furthermore, spill contingency plans and
SWPPP would also minimize impacts to water quality. EO 13514, Federal Leadership in Environmental,
Energy, and Economic Performance requires that all new construction comply with Guiding Principles for
Federal Leadership in High Performance and Sustainable Buildings. This includes employing design and
construction strategies that reduce stormwater runoff. Additionally, use of LID techniques with regard
to minimizing stormwater impacts would occur wherever practicable. LID techniques would strive to
maintain or restore natural hydrologic functions of a site and achieve natural resource protection as well

as fulfilling requirements as described by applicable Marine Corps, DoN, DoD, and EO 13514 LID policies.

Groundwater. The Floridan Aquifer and other surficial waters would not be impacted by any of the
alternatives. None of the alternatives would increase the risk of groundwater pollutants at MCAS
Beaufort, and therefore, no impacts to groundwater resources are anticipated under the action

alternatives.

Wetlands. There would not be any wetlands impacts from implementation of the Proposed Action.
Construction and demolition projects may have the perimeter of each project lined with stormwater

control measures to minimize the risk of increased sedimentation in stormwater entering adjacent
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wetlands. In addition, project specific BMPs would be implemented as part of the proposed construction
projects to minimize impacts to water quality, and implementation of traditional stormwater
engineering controls (e.g., buildings with gutters, culvert/channels directing stormwater to retention

basins) would decrease future impacts to water quality following construction.

Floodplains. Under all four alternatives, the LHD/LHA Training Facility, with an approximate 33-acre
footprint would be located entirely within the 100-year floodplain (only 3 acres would be developed).
While this situation is not ideal, when compared to other possible sites, this location would introduce

the least number of impacts to the environment and community.
No Action Alternative

Under the No Action Alternative, the Proposed Action would not be implemented; baseline conditions

would remain unchanged.
4.15.3 Summary Comparison of Alternatives
Table 4.15-1 provides a summary comparison of each action alternative and the No Action alternative.

Table 4.15-1 Water Resources Summary Comparison of Alternatives

Alternative Environmental Consequences

e Construction and demolition activities are not anticipated to
impact surface water or stormwater due to use of standard erosion
and sedimentation controls

¢ No impacts to groundwater

e No impacts to wetlands

e The LHD/LHA Training Facility, with an approximate 33-acre
footprint, would be located entirely within the 100-year floodplain
(only 3 acres would be developed)

Action Alternatives

No Action Alternative e Baseline conditions would persist

4-106 Chapter 4: MCAS Beaufort—Affected Environment and Environmental Consequences
Water Resources October 2010




U.S. Marine Corps East Coast F-35B Basing EIS

4.16 Cultural and Traditional Resources
4.16.1 Affected Environment (Baseline Conditions)

Archaeological Resources. A total of 186 sites have been identified on MCAS Beaufort, including the
Laurel Bay Housing Area (MCAS Beaufort 2007c). They include prehistoric and historic archaeological
sites ranging in age from Early Archaic period (8000 BC) to early European colonization and later
settlement (MCAS Beaufort 2007c). Of the 186 sites, eleven have been determined eligible for the
National Register of Historic Places (NRHP) while 30 sites require additional testing to determine NRHP
eligibility. Approximately 78 percent of all recorded archaeological sites (144 sites) at the Air Station
have been determined ineligible (MCAS Beaufort 2007c).

Architectural Resources. A comprehensive, base-wide survey of architectural resources on MCAS
Beaufort, including the Laurel Bay Housing Area, was conducted in 2001 (MCAS Beaufort 2007c). The
survey documented 1,519 resources, including family housing units, hangars, administrative buildings,
sewage treatment plants, and training facilities. The survey concluded that the architectural resources at
MCAS Beaufort do not possess qualities of historic significance and are not eligible for listing on the
NRHP (DoN 2003a). The historic district of the City of Beaufort, located outside Air Station boundaries, is

within the area of potential effects for indirect impacts related to noise, visual intrusions, and vibration.

Traditional Cultural Resources and Sacred Sites. No formal surveys for traditional cultural properties or
sacred sites have been conducted; however, a number of Federally-recognized tribes have historical or
ancestral ties to the area that is now MCAS Beaufort. Requests for information to these tribes have not
resulted in identification of such sites or administered properties within the Air Station (MCAS Beaufort
2007c).

4.16.2 Environmental Consequences

MCAS Beaufort has recently consulted with the South Carolina State Historic Preservation Office and
obtained concurrence that the Cantonment area of the Air Station requires no further survey. Therefore,
none of the structures designated for demolition under this Proposed Action are eligible for NRHP
listing. However, if during construction any archaeological resources are discovered, work would
immediately cease and the procedures for inadvertent discovery as outlined in the Air Station’s

Integrated Cultural Resources Management Plan (ICRMP) would be implemented.

The City of Beaufort Historic District would continue to be exposed to noise generated from MCAS
Beaufort operations; however, these levels would not change to such an extent to be noteworthy. In

conclusion, this Historic District would not be affected under any of the four action alternatives.
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No Action Alternative

Under the No Action Alternative, the Proposed Action would not be implemented; thus, baseline

conditions would remain unchanged.
4.16.3 Summary Comparison of Alternatives

Table 4.16-1 gives a summary comparison of impacts from each of the action alternatives and the No

Action alternative.

Table 4.16-1 Cultural Resources Summary Comparison of Alternatives

Alternatives Environmental Consequences

¢ None of the buildings designated for demolition under the alternatives are eligible for NRHP
listing

Action Alternatives ¢ Any inadvertent discovery made during construction would follow the procedures outlined
in the Air Station’s ICRMP

¢ The City of Beaufort’s Historic District would not be affected

No Action Alternative | e Baseline conditions would persist
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4.17 Coastal Zone Management
4.17.1 Affected Environment (Baseline Conditions)

The coastal zone program in South Carolina is managed by the SCDHEC, Office of Ocean and Coastal
Resource Management (OCRM). The OCRM has direct permitting authority over the “critical areas” of
the coast, defined as coastal waters, tidelands, and beach/dune systems. OCRM also has indirect
management authority of coastal resources throughout the coastal zone. The coastal zone includes
coastal waters and submerged lands seaward to the state’s jurisdictional limits, as well as the lands and

waters of the eight South Carolina coastal counties.

MCAS Beaufort is located in Beaufort County, SC, and as such is part of the coastal zone and has to be
evaluated from a coastal zone management perspective. Figure 4.17-1 shows the coastal resources in
the vicinity of MCAS Beaufort. The natural and water resources of the Air Station are all regulated by
OCRM. For specific information on the natural and water resources located on MCAS Beaufort refer to

Sections 4.13 and 4.15, respectively.
4.17.2 Environmental Consequences

Although the various alternatives proposed would require different amounts of demolition and
construction, all would have a negligible, short-term impact on coastal zone management during
demolition and construction activities. Construction and demolition would occur in already disturbed

areas. Specifically the following conclusions have been made from this analysis:

e Adequate measures will be implemented to eliminate contamination due to storm water run-off
by the use of BMPs during all phases of construction and demolition as part of the Proposed
Action.

e Wetlands will be avoided to the maximum extent practicable.

e The LHD/LHA Training Facility, with an approximate 33-acre footprint, would be located entirely
within the 100-year floodplain (only 3 acres would be developed).

e Up to 58.6 acres of non-contiguous managed pine forest along the flightline may be lost due to
construction and the need to establish clear zones under Alternatives 1 and 2; 51.5 acres under
Alternative 3; and 52.8 acres under Alternative 4.

o There will be no impacts to wildlife resources as a result of the Proposed Action.

The action alternatives would be consistent with the enforceable policies of South Carolina’s Coastal
Management Program. A Coastal Consistency Determination (Appendix G) was sent to OCRM for

concurrence.
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No Action Alternative

Under the No Action Alternative, the Proposed Action would not be implemented. Thus, baseline

conditions would remain unchanged.
4.17.3 Summary Comparison of Alternatives
Table 4.17-1 shows a summary comparison of the action alternatives and the No Action alternative.

Table 4.17-1 Coastal Zone Management Summary Comparison of Alternatives

Alternative Environmental Consequences

e The LHD/LHA Training Facility, with an approximate 33-acre footprint, will be
located entirely within the 100-year floodplain (only 3 acres would be
developed)

Action Alternatives e Loss of up to 58.6 acres of non-contiguous pine forest along the flightline
under Alternatives 1 and 2; 51.5 acres under Alternative 3; and 52.8 acres
under Alternative 4

e All other actions associated with the Proposed Action would have no
impacts to the management of the coastal zone

No Action Alternative ¢ No changes to baseline conditions would occur
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5.1 MCAS Cherry Point

Chapter 5 provides the baseline conditions of the affected environment (or the particular area that
would be impacted by the action alternatives). Each resource is presented with a discussion of the
potential impacts the four action alternatives and No Action Alternative would have if implemented at
Marine Corps Air Station (MCAS) Cherry Point.

Table 5.1-1 outlines the primary elements that drive potential impacts associated with the Proposed
Action. These elements include proposed F-35B aircraft numbers and projected airfield operations,
construction disturbance areas, estimated construction costs, and projected number of military
personnel and dependents according to alternative. The projected net change in military personnel and
dependents includes 78 additional pilots associated with the Pilot Training Center (PTC). Under
Alternatives 3 and 4, 66 of the 78 PTC pilots would be annually based at MCAS Cherry Point. Changes in
civilian and contractor personnel associated with the introduction of the F-35B are anticipated under all
alternatives; however, the number of these non-military personnel is continually changing as the aircraft
and its systems evolve. As such, the Marine Corps has not included these non-military personnel
changes because they cannot be predicted with any fidelity at this time. Once the data have more
fidelity and it becomes evident that these numbers constitute a substantial change from existing
conditions, the Marine Corps will undertake the appropriate level of environmental documentation to

determine potential impacts.

Table 5.1-1 MCAS Cherry Point Proposed Action Alternative Elements

Elements AU Alternative 2 Alternative 3 Alternative 4
(Preferred)

F-35B Proposed Aircraft Loading 128 176 88 40
F-35B Proposed Airfield Operations 55,361 76,122 96,475 75,714
MCA§ Cherry Point Total Proposed Aircraft 174 297 134 36
Loading
MCAS ;herry Point Total Proposed Airfield 83,380 104,141 124,494 103,733
Operations
Construction Disturbance (acres)®® 112.8 206.3 107.3 96.3
Estimated Construction Costs (S millions) $536.3 $816.2 $391.9 $246.2

Net Change in Proposed Military Personnel +1,194 +2,127 +299 -634

Net Change in Proposed Dependents +2,323 +4,090 +623 -1,144

Notes: °The total includes areas disturbed due to clearing, grading, and construction equipment storage (i.e., laydown area); access
roads and entrances; as well as associated parking areas and landscaping activities.
®Includes 41.3 acres of disturbance at Marine Corps Auxiliary Landing Field (MCALF) Bogue.
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5.2 Airfield and Associated Airspace
5.2.1 Affected Environment (Baseline Conditions)

The affected environment includes the runways, taxiways, pads, and overlying airspace that aircraft use
to takeoff, land, and conduct other types of local operations. MCAS Cherry Point’s airfield is at an
elevation of 29 feet (ft) above mean sea level (msl) and is configured with two pairs of offset runways
(5/23 L/R and 14/32 L/R) that form a common “center-mat” area. All takeoffs originate from the center
of the airfield on Runways 5L, 14R, 23L, and 32R (Departure Runways); landings are made toward the
center of the airfield on Runways 5R, 14L, 23R, and 32L (Arrival Runways). Four existing pads (north,
south, northeast, and southeast) support AV-8B and helicopter vertical takeoffs and landings (Figure
5.2-1). Additionally, MCAS Cherry Point is a divert field for Space Shuttle landing with a useable runway
length of 17,381 ft on the northwest, southeast orientation and 15,551 ft of useable runway length on a
northeast/southwest orientation (ATCFacO P3722.1N, January 2009).

MCAS Cherry Point is located within Alert Area 530, which is depicted on aeronautical charts to inform
nonparticipating pilots that the area may contain a high volume of pilot training or an unusual type of
aerial activity. Air traffic control services are provided within their area of responsibility from the Air
Station’s Radar Air Traffic Control Facility (RATCF) to multiple military, civilian airports, and outlying
landing fields. In addition, RATCF and the Range Operations Center provide radar containment services

for Special Use Airspace under their purview.

Runways 32 L/R and 23 L/R are the most frequently used. About 43 percent of airfield operations are
assigned to Runway 32 L/R (designated as the Calm Wind runway). Thirty-three percent are assigned to
Runways 23 L/R; Runways 5 L/R support 15 percent; and about 9 percent of airfield operations are

assigned to Runways 14 L/R.
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On an annual basis, pilots conduct 95,426 total aircraft operations at MCAS Cherry Point (Table 5.2-1).

Baseline operations include the decision to base two Navy squadrons of F/A-18E/Fs at MCAS Cherry

Point. Operations presented are based on those projected in the Environmental Impact Statement (EIS)
and Record of Decision for the basing of F/A-18 E/Fs on the East Coast (DoN 2003a, 2003b).

Environmental daytime operations are those that occur between 7:00 a.m. through 10:00 p.m.; those

that occur between 10:00 p.m. and 7:00 a.m. are termed environmental nighttime operations. AV-8B

operations dominate the airfield at approximately 59 percent of total operations.
Table 5.2-1 MCAS Cherry Point Annual Baseline Operations

Airfield Operation Type
AV-8B
Departures 9,581 44 9,625
Arrivals 9,319 298 9,617
Patterns 37,995 1,178 39,173
AV-8B Subtotal 56,895 1,520 58,415
EA-6B
Departures 1,489 1 1,490
Arrivals 1,413 52 1,465
Patterns 5,822 215 6,037
EA-6B Subtotal 8,724 268 8,992
F/A-18 E/F
Departures 1,805 222 2,027
Arrivals 1,638 361 1,999
Patterns 2,796 262 3,058
F/A-18E/F Subtotal 6,239 845 7,084
KC-130J
Departures 911 6 917
Arrivals 830 96 926
Patterns 2,261 187 2,448
KC-130J Subtotal 4,002 289 4,291
Other Fixed Wing®
Departures 3,068 305 3,373
Arrivals 3,344 29 3,373
Patterns 6,080 38 6,118
Other Fixed Wing Subtotal 12,492 372 12,864
Rotary Wing (Helicopter)
Departures 1,457 433 1,890
Arrivals 1,878 12 1,890
Patterns 0 0 0
Other Helicopter Subtotal 3,335 445 3,780
TOTAL ANNUAL AIRFIELD OPERATIONS 91,687 3,739 95,426

Source: DoN 2003b.

Note: °Fixed-wing aircraft include minor operations from C-12s, transient use by other jets such as
AV-8Bs, and transport aircraft such as C-17s.
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5.2.2 Environmental Consequences

Impacts under the alternatives are:

e Alternative 1, MCAS Cherry Point total annual airfield operations would decrease from 95,426 to

83,380 total operations.

e Alternative 2, total annual airfield operations would increase from 95,426 to 104,141 total

operations.

e Alternative 3, total annual airfield operations would increase from a baseline level of 95,426 to
124,494 total operations.

e Alternative 4, total annual airfield operations would increase from 95,426 to 103,733 operations.

The F-35B would operate in an airfield environment similar to the current operational environment and

would follow established local approach and departure patterns at MCAS Cherry Point.

No Action Alternative

Under the No Action Alternative, baseline conditions would remain unchanged.

5.2.3 Summary Comparison of Alternatives

Table 5.2.-2 provides a summary of airfield and associated airspace impacts for MCAS Cherry Point.

Table 5.2-2 Summary Comparison of Airfield Operations by Alternative

Alternative

Environmental Consequences

Alternative 1

Annual airfield operations would decrease by 12,046 from baseline
F-35B operations would continue to follow established local approach
and departure patterns to avoid air traffic congestion

Alternative 2

Annual airfield operations would increase by 8,715 from baseline
F-35B operations would continue to follow established local approach
and departure patterns to avoid air traffic congestion

Alternative 3

Annual airfield operations would increase by 29,068 from baseline
F-35B operations would continue to follow established local approach
and departure patterns to avoid air traffic congestion

Alternative 4

Annual airfield operations would increase by 8,307 from baseline
F-35B operations would continue to follow established local approach
and departure patterns to avoid air traffic congestion

No Action Alternative

Baseline conditions would persist
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5.3 Noise
5.3.1 Affected Environment (Baseline Conditions)

Refer to Section 3.3 and Appendix D for resource and modeling definitions as well as the methodology.
It is the Marine Corps policy to adhere to all Federal Aviation Administration (FAA) regulations and
Office of the Chief of Naval Operations Instructions (OPNAVINST) regarding minimum safe altitudes and
noise abatement. Marine Corps personnel are sensitive to the effects of noise on the Air Station and
surrounding communities, and continue to take all steps necessary to reduce aircraft noise impacts on

the general population.

To minimize noise exposure to off-Station receptors, MCAS Cherry Point restricts high power run-ups
between 11:00 p.m. and 7:00 a.m. daily. Overhead (or break) traffic, low approaches, and touch and go
landings are not authorized between 11:00 p.m. and 7:00 a.m. without prior approval from the Airfield
Operations Officer. Noise sensitive areas in the vicinity of MCAS Cherry Point that are avoided include

the City of Havelock and Minnesott Beach.

When there is a noise complaint, the MCAS Cherry Point Airfield Operations Duty Officer records it on a
Noise Complaint Form, and forwards it to Flight Clearance for further investigation. The investigation
may include any or all of the following: review of flight schedules, flight strips and radar tapes,
consultation with pilots and controllers on duty. The form is then sent to the Community Plans and
Liaison (CP&L) Office, with copies to the Wing Safety Officer and the Director of Operations. The nature
and location of the complaint is reviewed. The CP&L Officer notifies the complainant about the
investigation findings and actions taken, as appropriate. The complaint forms are maintained in the
CP&L Office files for future reference. Noise complaints can arise from a variety of causes, often related
to the intensity and frequency of the events as well as the individual sensitivity of the person filing the
complaint. The complaints often arise outside the areas depicted by noise contours and are often due to
a single event that is unusual (a loud plane flying over an area not commonly overflown). There were 20

noise complaints recorded in calendar year 2008 for MCAS Cherry Point.

The baseline noise environment used for MCAS Cherry Point modeling are those conditions recorded in
the April 2003 Noise Study for the Introduction of the F/A-18E/F to the East Coast of the United States
(U.S.) (Alternative 6B) (DoN 2003c). MCAS Cherry Point annual baseline operations total 95,426 (refer to
Section 2.3.3.4). Of the total flight operations at MCAS Cherry Point, 58,415 flight operations involved
AV-8B aircraft. The remaining 28,019 operations were done by other aircraft and included: Navy F/A-
18E/F Superhornet, EA-6B Prowler, KC-130 Hercules, and other fixed-wing and rotary-wing aircraft. Of
the modeled flights, environmental nighttime operations (i.e., those occurring between 10:00 p.m. and

7:00 a.m.) account for 3 percent of the total.
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Several measures for noise levels were done for purposes of this analysis. Single noise events are
designated in Maximum Sound Level (Ly,.x) and Sound Exposure Level (SEL). L,.x comprises the highest
sound level measured during a single aircraft overflight. This is an instantaneous sound level, occurring
for a fraction of a second. The SEL metric is a single-number representation of a noise energy dose. It
takes into account the effect of both the duration and intensity of a noise event. During an aircraft
flyover, it would take into account the noise levels produced during the onset and recess period of the
flyover. Because an individual overflight takes seconds and L., occurs instantaneously, SEL forms the

best metric to compare noise levels from overflights.

Table 5.3-1 provides both the SEL and L., sound levels for representative types of aircraft operating out
of MCAS Beaufort and MCAS Cherry Point, the F-35B estimates are also provided to serve as a

comparison.

Table 5.3-1 Representative A-Weighted Instantaneous SEL and L,,,, Levels at Various Altitudes

F/A-18C/D

. AV-8B° F/A-18E/F

Operation Type ?:: ';lg:j SEL Limax Power Speed SEL - Power Speed

(dBA) (dBA) (%RPM) (knots) (dBA) (dBA) (%NC) (knots)
Departure (Conventional) 2,000 104 97 1135 300 109 103 95 300
Departure (Short Takeoff) 2,000 104 97 113.5 250 NA NA NA NA
Non-Break Arrival® (Conventional) 1,000 102 94 85 125 114 108 85 130
Overhead Arrival (Initial Approach) 1,500 93 89 85 350 94 88 80 300
Touch and Go” (Downwind Leg) 1,000 103 96 90 150 113 107 84 130
FCLPb(Downwind Leg) 600 107 101 90 150 NA NA NA NA
GCA Box (Downwind Leg) 1,600 97 91 93 250 99 91 82 250

. Altitude

Operation Type (ft AGL) SEL Linax Power Speed SEL Lnax  Power  Speed

(dBA) (dBA) (%NC) (knots) (dBA) (dBA) (EPR) (knots)
Departure (Conventional) 2,000 110 100 96.5 275 91 82 1.3 175
Departure (Short Takeoff) 2,000 NA NA NA NA NA NA NA NA
Non-Break Arrival® (Conventional) 1,000 106 100 85 136 98 91 1.25 160
Overhead Arrival (Initial Approach) 1,500 98 92 88 300 NA NA NA NA
Touch and Go” (Downwind Leg) 1,000 108 102 87 136 NA NA NA NA
FCLPb(DownWind Leg) 600 111 107 87 136 NA NA NA NA
GCA Box (Downwind Leg) 1,600 88 83 81 235 86 80 1.1 230
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Table 5.3-1 Representative A-Weighted Instantaneous SEL and L, Levels at Various Altitudes

. | F-35B¢ |
. Altitude

Operation Type (ft AGL) SEL Linax Power Speed

(dBA) | (dBA) | (%ETR) (knots)
Departure (Conventional) 2,000 110 106 100 300
Departure (Short Takeoff)° 535° 125 = 123 100 290
Non-Break Arrival® (Conventional) 1,000 107 102 55 170
Overhead Arrival (Initial Approach) 1,500 89 84 35 300
Touch and Go® (Downwind Leg) 1,000 107 | 102 55 150
FCLP® (Downwind Leg) 600 111 107 55 150
GCA Box (Downwind Leg) 1,600 93 87 43 250

Notes: Weather: 64.2 F, 61.2% Relative Humidity (based on the average of modeled conditions for MCAS Beaufort and Cherry Point).
NA=Does not apply to operation type. Engine Unit of Power: RPM—Revolutions Per Minute; NC—Engine Core RPM; EPR—Engine
Pressure Ratio; and ETR—Engine Thrust Ratio; FCLP-Field Carrier Landing Practice; GCA-Ground Controlled Approach; AGL-Above Ground
Level; dBA- A-weighted decibel (dB).

*Modeled with reference acoustics data for an AV-8B with the F402-RR-408 engine (measured at Naval Air Weapons Station China Lake,
September 2006).

bNoiseMap Flight noise file lower limit for "Approach" power setting is 86.1%NC. Landing gear and flaps down.

“Modeled with acoustics data for an F-35A (measured at Edwards Air Force Base, October 2008).

dAltitude for F-35B short takeoff determined by using the equivalent flight path distance of a conventional departure reaching

2,000 ft AGL.

Figure 5.3-1 presents baseline noise levels within the 65 to 85 dB Day-Night Average Sound Level (DNL)
contours, in 5 dB increments. Table 5.3-2 lists the noise exposure on and off Station in terms of acreage
(excluding bodies of water), population, and housing units within each DNL contour band. Housing units
include a house, an apartment, a mobile home, a group of rooms, or a single room occupied (or if
vacant, intended for occupancy) as separate living quarters. Separate living quarters are those in which
the occupants live separately from any other people in the building and that have direct access from the
outside of the building or through a common hall. The occupants may be a single family, one person
living alone, two or more families living together, or any other group of related or unrelated people who
share living quarters (U.S. Census Bureau 2010). Please refer to Table 3-3 for SEL and L. noise levels
generated by legacy aircraft. These represent the A-weighted noise levels a receptor would experience

during the entirety of a single overflight (SEL) and instantaneously (Lmax)-

Table 5.3-2 MICAS Cherry Point Baseline Aircraft Noise Conditions On and Off Station

e Acres® Population® Housing Units®
(dB DNL)?
65-70 2,450 | 4,516 | 6,966 | 2,594 | 3,079 | 5,673 762 1,146 1,908
70-75 2,352 | 3,937 | 6,289 | 2,532 | 1,796 | 4,328 543 677 1,220
75-80 1,674 | 1,187 | 2,861 | 1,871 | 493 2,364 367 182 549
80-85 1,421 | 194 1,615 | 1,246 | 189 1,435 0 81 81
85+ 1,743 3 1,746 152 0 152 0 0 29
Subtotal 9,640 | 9,837 | 19,477 | 8,395 | 5,557 | 13,952 | 1,672 2,086 3,758

Notes:
®Exclusive of upper bound for all bands.
PExcludes bodies of water.
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As presented in Section 3.3, population and housing units were determined by identifying the
proportional area (using proportions based on census block data) of the noise contour bands and then
applying these proportions to ascertain the number of people and units within each DNL contour band.
Because the Census is conducted every 10 years, and the 2010 Census data are not yet available,
population and housing units were estimated based on 2000 Census block data. This approach assures
that the analyses are comparable across the three airfields. Census blocks are areas bounded on all sides
by visible features (e.g., streets, roads, streams, and railroad tracks) and by invisible boundaries (e.g.,
city, town, township, and county limits, property lines, and short, imaginary extensions of streets and
roads). A census block is the smallest geographic entity for which the Census Bureau collects and
tabulates 100-percent decennial census data, including population and housing unit data. To further
define the number of people and housing units affected by noise, the Marine Corps determined the
proportion of acres found within each contour band and then applied this proportion to the census
block. References to more recent Census sources may be used in this document. However, these
references were used to provide definitions of terms, or for housing, employment, or population trends.
Again, more recent data could not be used to calculate potential noise impacts because the analysis

needed to ensure results were comparable across the entire analytical area.

Using proportions based on census block data, it was found that under baseline conditions, 19,477 total
acres and 13,952 people are exposed to noise levels greater than 65 dB DNL (about 49 percent are on-
Station and 51 percent are off-Station). There are 3,758 housing units exposed to noise levels greater
than 65 dB DNL. This includes 1,672 units on Station and 2,086 units off Station. While there are an
estimated 1,398 people exposed to noise levels greater than 80 dB DNL on Station, these population

numbers are a function of the proportional calculations and are not located within residential units.

In terms of land uses, Table 5.3-3 provides specific categories within Noise Zones Il and Il noise levels.
The total acres listed in this table differ from those listed in Table 5.3-2 because not all land use
categories are reported in Table 5.3-3. Refer to Section 3.3 for definitions of land use categories listed in
the table below. Under baseline, 920 acres (Table 5.3-3) supporting rural/agricultural, as well as low and
medium density residential areas (i.e. sensitive land uses), are found within the Noise Zone Ill contour
bands. Low and medium density residential land uses would be considered incompatible under the Air
Installation Compatible Use Zone (AICUZ) Program guidelines. The goal of these guidelines is to minimize

noise sensitive uses within moderate or high noise areas.
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Table 5.3-3 Land Uses (in acres) Occurring within Baseline Noise Zone Contour Bands at MCAS Cherry Point

Noise Zone Il (DNL) Noise Zone Il (DNL) Zone Il
Land Use Category® 65-70 70-75 Subtotal 75-85 80-85 >85 Subtotal
Rural/Agriculture 2,786 2,874 5,660 781 54 1 836
Low Density Residential 828 174 1,002 68 16 0 84
Medium Density Residential 5 10 15 0 0 0 0
Light Industrial 43 184 227 145 40 0 185
Commercial 174 124 298 30 37 0 67
Future Development 252 210 462 56 14 0 70
Public 80 219 299 45 0 0 45
MCAS Cherry Point | 2,450 2,352 4,802 1,674 1,421 1,743 4,838
TOTAL 6,618 6,147 12,765 2,799 1,582 1,744 6,125

Source: DoN 2003c.
Notes:
®Refer to Section 3.3 for definition of land use categories.

Table 5.3-4 identifies schools exposed to average noise levels of 65 dB DNL and greater. Under baseline
conditions, teachers in classrooms could be interrupted or students might not be able to hear some
instructions. Please refer to Appendix D, Section D.3.2 for a more detailed discussion of speech

interruption and classroom studies.

Table 5.3-4 Baseline Aircraft Noise Exposure to Schools

Receptor Description dB DNL
Havelock Elementary School 75-80
Havelock Middle School 75-80
Havelock High School 70-75
Roger Bell Elementary 70-75
G.A. Barden Elementary School 65-70

Source: DoN 2003b.
To evaluate Potential Hearing Loss (PHL) under the Proposed Action, baseline conditions were
determined. Per Department of Defense (DoD) policy, analysis of PHL considers a person’s long-term

exposure to noise levels of 80 dB DNL or greater.

In 1972, the National Institute for Occupational Safety and Health (NIOSH) published a criteria document
with a recommended exposure limit of 85 dBA as an 8-hour time-weighted average. This exposure limit
was reevaluated in 1998 when NIOSH made recommendations that went beyond conserving hearing by
focusing on the prevention of occupational hearing loss (NIOSH 1998). Following the reevaluation using
a new risk assessment technique, NIOSH published another criteria document in 1998 which reaffirmed
the 85 dB DNL recommended exposure limit (NIOSH 1998). Air Station workers, including aircraft
maintainers along the flightline and employees within the industrialized area adjacent to the runways,
are exposed to noise during the work day. Compliance with Occupational Safety and Health

Administration (OSHA) regulations, DoD Instruction 6055.12, Hearing Conservation Program; Navy
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Environmental Health Center Technical Manual [TM] 6260.51.99-2, Navy Medical Department Hearing
Conservation Program Procedures; Chief of Naval Operations Instruction 5100.23G, Navy Safety and
Occupational Health Program Manual; and Marine Corps Order 6260.1E, Marine Corps Hearing
Conservation Program would minimize the potential for hearing loss. In addition, the Navy and Marine
Corps Public Health Center and Air Station Safety Office monitor military and civilian personnel as part of
their Hearing Conservation Program. Per TM 6260.51.99-2, the Hearing Conservation Program consists

of the following five elements:

1. Noise measurement and exposure analysis to identify noise hazardous areas or sources and the
personnel exposed.

2. Engineering control of noise levels to reduce the potential hazard to the maximum extent
feasible.

3. Periodic hearing testing of all military and civilian personnel at risk (i.e., those routinely exposed
to sound levels greater than 84 dB DNL over an 8-hour time-weighted average) will be
considered at risk to monitor the effectiveness of the program, and enable timely audiologic and
medical evaluation of those personnel who demonstrate significant hearing loss or threshold
shift.

4. Recommendations for use of hearing protective devices as an interim measure pending effective
engineering controls.

5. Education regarding potentially noise hazardous areas and sources, use and care of hearing

protective devices, the effects of noise on hearing, and the Hearing Conservation Program.

The number of off-Station people at risk for PHL is indicated in Table 5.3-5. This table reflects the
estimated number of people exposed to noise at and above 80 dB DNL, in 1 dB increments, and the
associated average Noise Induced Permanent Threshold Shift (NIPTS) and 10th percentile NIPTS (refer to
Section 3.3 and at Appendix D.3.4 for detailed information). In the assessment of PHL, the use of DNL to
characterize noise exposure provides a conservative assessment of hearing loss risk as DNL includes a
10-dB weighting factor for environmental nighttime operations between 10:00 p.m. and 7:00 a.m. (local
time). The population counts by contour band were performed using Census block population and a
methodology that assumes an even distribution of population within each block under the respective
contour bands. This methodology provides only an estimate of the number of people who may be
exposed, but was used because Census block-level data, while being the finest resolution available, are
of a size comparable to that of the 1-dB contour band width and may only be partially located under any
individual band. Finally, the 10th percentile NIPTS values are included to provide an assessment of PHL
for the population most sensitive to noise, defined as the top 10 percent of the population. According to
the U.S. Environmental Protection Agency (USEPA) Levels (USEPA 1974) and Criteria (USEPA 1973)
documents, changes in hearing levels of less than 5 dB are generally not considered noticeable or

significant.
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Table 5.3-5 MCAS Cherry Point Baseline PHL Estimates

Baseline Residential
Contour Band (dB DNL) Population Avg. NIPTS (dB)*® | 10th Percentile NIPTS (dB)*®
80-81 67 3.0 7.0
81-82 49 3.5 8.0
82-83 42 4.0 9.0
83-84 25 4.5 10.0
84-85 7 5.5 11.0
85-86 0 6.0 12.0
86-87 0 7.0 13.5
87-88 0 7.5 15.0
88-89 0 8.5 16.5
89-90 0 9.5 18.0

Source: “National Academy of Sciences 1977.
Note:  "Rounded to the nearest 0.5 dB.

Within MCAS Cherry Point boundaries, there are no residential areas found within the 80 dB and greater
DNL noise contour bands. However, under baseline conditions there are communities off Station that
are exposed to 80 dB DNL and greater noise levels. As presented in Table 5.3-5, it is estimated that there
are a minimum of 67 people within the 80 to 81 dB DNL contour band affected by a 3.0 dB average
NIPTS. A maximum of 7 people within the 84 to 85 dB DNL contour band are affected by a 5.5 dB
average NIPTS. No other populations are found above the 85 dB DNL contour band.

Other generators of noise, such as general vehicle traffic, and other maintenance and landscaping
activities, are a common ongoing occurrence at the Air Station. While these sources may contribute to
the overall noise environment, they would not appreciably change under any of the action alternatives;

therefore, these sources are not included in the noise analyses.
5.3.2 Environmental Consequences

The noise evaluation for all alternatives used the methodology presented in Appendix C and the
modeling parameters, assumptions, and data input supplied in Appendix D.5 and D.6. Please note that
under all four alternatives, 99 percent of F-35B operations would occur during environmental daytime
hours (7:00 a.m. to 10:00 p.m.) and 1 percent from 10:00 p.m. to 7:00 a.m. (or environmental nighttime

hours).
Alternative 1 (Preferred Alternative)

Under Alternative 1, eight operational squadrons (with up to 128 F-35B aircraft) would be based at
MCAS Cherry Point. Projected annual F-35B flight operations would average 55,361; when added to
other aircraft at the Air Station (i.e., Navy F/A-18s), total operations would equal 83,380. As discussed in
Chapter 2 (Table 2-22), this represents an approximate 13-percent decrease in airfield operations when

compared to baseline conditions.
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To determine noise levels under this alternative, the data and methodology described in Appendix D
were used. Figure 5.3-2 presents projected noise contours, in 5 dB increments, from 65 to 85 dB DNL dB.
Baseline contours are also depicted for comparison purposes. Table 5.3-6 provides Alternative 1 noise
exposure within each DNL contour band for on- and off-Station acreage (excluding bodies of water),

population, and housing units. Net change from baseline conditions is also indicated for each of the

three elements.

Table 5.3-6 MICAS Cherry Point Alternative 1 Projected Aircraft Noise Exposure Compared to
Baseline Conditions On and Off Station

Contour

Acres®

Populationb

Housing Units®

Band Net Net
(dB DNL) Off Subtotal | Change (0] Subtotal Change (0] Subtotal
65-70 2,793 5,691 8,484 +1,518 3,294 3,524 6,818 +1,145 656 1,305 1,961 +53
70-75 2,385 4,926 7,311 +1,022 2,711 1,996 4,707 +379 550 750 1,300 +80
75-80 1,575 1,615 3,190 +329 1,657 801 2,458 +94 325 297 622 +73
80-85 1,292 436 1,728 +113 1,327 182 1,509 +74 0 66 66 -15
85+ 2,508 86 2,594 +848 110 7 117 -35 0 3 3 3
Subtotal | 10,553 | 12,754 9,099 | 6,510 1,531 | 2,421
TOTAL 23,307 +3,830 15,609 +1,657 3,952 +194

Notes: “Exclusive of upper bound for all bands and bodies of water.
®Estimated based on 2000 Census block data.

When compared to baseline conditions, the numbers of acres exposed to noise levels greater than 65 dB
DNL would increase by 3,830. The majority of this increase occurs within the 65 to 75 dB DNL noise
contours. Under Alternative 1, the number of people exposed to noise levels 65 dB and greater would
also grow by 1,657. Although there is a decrease in the number exposed in the 85+ dB DNL noise
contour, there are increases found in the other noise level contours. Housing units exposed to 65 dB
DNL and greater also grows with the exception of the 80 to 85 dB DNL; 194 more units (mostly found
within the 65 to 80 dB DNL noise contours) would be exposed to noise levels not found under baseline

conditions.

For schools, noise-level conditions would not change from the five already exposed under baseline
conditions. Table 5.3-7 provides the projected noise levels over these receptors in comparison to
baseline conditions. No other schools would be exposed to average noise levels of 65 dB DNL and
greater. As was the case under baseline conditions, teachers in classrooms could be interrupted or
students might not be able to hear some instructions. Please refer to Appendix D.3.2 for a more detailed

discussion of speech interruption and classroom studies.
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Table 5.3-7 Alternative 1 Aircraft Noise Exposure to Schools

Receptor Description IZaBs T)I::f Alternative 1
Havelock Elementary School 75-80 75-80
Havelock Middle School 70-75 70-75
Havelock High School 70-75 70-75
Roger Bell Elementary 70-75 70-75
G.A. Barden Elementary School 65-70 65-70

Table 5.3-8 lists the land uses and notes the net change for conditions, compared to the baseline, which
could occur under Alternative 1. Under Alternative 1, Noise Zone Il acres in all land use designations
would remain unchanged or increase. Although the majority of this increase occurs over MCAS Cherry
Point and rural lands, low density residential, commercial, light industrial, public, and areas designated
for future development would also experience this increase but to a lesser degree. Acres within Noise

Zone |l would generally increase over all land use areas, with the exception of light industrial.

Table 5.3-8 Alternative 1 Land Uses (in acres) Occurring within Noise Zone Contour Bands

at MICAS Cherry Point
Noise Zone Il (DNL) Zone ll Noise Zone Il (DNL) Zone lll
Land Use Category® Net Net
nass e Subtotal = >85 Subtotal =

Change

Change

Rural/Agricultural | 3,744 3,769 7,513 +1,853 1,078 217 10 1,305 +469
Low Density Residential 941 291 1,232 +230 56 45 7 108 +24
Medium Density | 11 18 43 0 0 0 0 0
Residential

Light Industrial 24 125 149 -78 166 84 13 263 +78

Commercial 211 152 363 +65 30 24 25 79 +12

Future Development 293 220 513 +51 97 26 9 132 +62

Public 125 221 346 +47 104 9 5 118 +73

MCAS Cherry Point | 2,793 2,385 5,178 +376 1,575 1,292 | 2,508 5,375 +537
TOTAL | 8,138 7,174 15,312 +2,547 3,106 1,697 | 2,577 7,380 +1,255

Notes:

®Refer to Section 3.3 for definition of land use categories.

Speech interruptions are measured in the number of events above an indoor L., (see Table 5.3-1);

Section 3.3 and Appendix D.3.2 for more detail on these noise metrics and how speech interference is

modeled. Figure 5.3-2 presents the location (labeled with numbers) for 12 points where speech

interference events were analyzed. The points represent the geographic centers of the individual census

blocks that surround MCAS Cherry Point. Table 5.3-9 presents the potential for speech interruptions at

these locations for all four alternatives. As presented, there would be the potential for the 12 locations

to experience interruptions with windows both closed and open.
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Table 5.3-9 Indoor Speech Interference Under all Action Alternatives®

Windows Closed” Windows Open®

Location Daytime Hourlyd Events Above (L., 50 Daytime Hourlyd Events Above (Lax
dBA) Indoors By Alternative (Alt) 50 dBA) Indoors By Alternative (Alt)

1 <1 <1 <1 <1 2 2 2 2

2 <1 <1 <1 <1 2 2 2 2

3 2 2 2 2 2 2 2 2

4 2 3 3 2 3 4 4 3

5 5 6 7 5 7 9 11 9

6 3 4 5 4 6 8 10 8

7 3 3 3 3 4 6 6 5

8 2 2 2 2 3 4 5 4

9 4 5 6 5 7 9 11 8

10 5 6 7 6 6 8 10 8

11 4 5 6 5 6 7 9 7

12 <1 <1 <1 <1 <1 <1 <1 <1
Notes: °Baseline data could not be provided because this supplemental analysis was not included in the AICUZ

report.

bOutdoor/lndoor assumes an attenuation of 25 dB.
‘Outdoor/Indoor assumes an attenuation of 15 dB.
“Rounded to nearest integer.

Table 5.3-10 provides the DNL average noise level that each center point would experience under the
four action alternatives. Under Alternative 1, center points 6 and 9 would experience average noise
levels between 71 and 69 dB DNL.

Table 5.3-10 MCAS Cherry Point Census Block Center Point Noise
Levels (in dB DNL) under all Action Alternatives

. DNL (dBA)*

Location Baseline ‘ Alt1 ‘ Alt 2 Alt3 Alt 4
1 <45 50 51 51 >0
2 52 49 50 50 >0
3 51 54 o6 56 >4
2 55 55 56 56 55
5 64 64 65 67 67
6 69 69 70 1 0
7 62 64 65 65 64
" 53 58 60 60 59
9 71 71 72 74 3
10 60 62 63 64 -
11 56 59 60 o1 0
12 45 45 46 46 45

Baseline DNL source: FEIS for the Introduction of the F/A-18E/F Aircraft to the East Coast of the United
States (July 2003) MCAS Cherry Point Alternative 6 with OLF projected DNL noise contours grid file.
Notes: Rounded to nearest integer.
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Table 5.3-11 provides the number of people (based proportionally on the area within each 1-dB noise
contour band using Census block data) exposed to DNL at and above 80 dB, in 1 dB increments, and the
associated average NIPTS and 10th percentile NIPTS. While there are no residential areas at risk for PHL
on MCAS Cherry Point, there would be off-Station populations exposed to 80 dB DNL and greater under
this alternative. The number of people exposed to 80 to 84 dB DNL would slightly decrease; however,
there would be newly exposed populations to noise levels within the 85 to 90 dB DNL noise contour
bands that would experience 6.0 to 9.5 dB average NIPTS. The average and 10th percentile NIPTS would
be lower than what is presented in Table 5.3-11 for those without 40 years of daily exposure to average

noise levels of 80dB DNL and above.

Table 5.3-11 MCAS Cherry Point PHL Estimates under Alternative 1

Contour Band R::isdeel:'lr:al Rper;::::; | Averagea . 10" PercenEiLe
(dB DNL) Population Population NIPTS (dB) NIPTS (dB)
80-81 59 3.0 7.0
81-82 48 3.5 8.0
82-83 34 4.0 9.0
83-84 24 4.5 10.0
84-85 18 5.5 11.0
85-86 2 6.0 12.0
86-87 2 7.0 13.5
87-88 1 7.5 15.0
88-89 1 8.5 16.5
89-90 1 9.5 18.0

Source: °National Academy of Sciences 1977.
Note:  "Rounded to the nearest 0.5 dB.

Alternative 2

At MCAS Cherry Point, Alternative 2 would establish 11 operational squadrons (with up to 176 F-35B
aircraft). Projected F-35B flight operations would annually total 76,122 (refer to Table 2-22). When
added to other based and transient aircraft (28,019), average annual operations would total 104,141,
representing a net increase of 8,715 operations (or 9 percent) from baseline conditions. Figure 5.3-3
shows the 65 to 85 dB DNL contours, in 5 dB increments.
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Table 5.3-12 provides Alternative 2 noise exposure within each DNL contour band for on- and off-Station
acreage (excluding bodies of water), population, and housing units. Net change from baseline conditions
is also indicated. Total acres exposed, under Alternative 2, to F-35B-generated noise levels would
increase by 5,814 acres from baseline conditions. In terms of population numbers, the number of people
exposed to noise levels greater than 65 dB DNL would increase by 2,637. Housing units exposed to
sounds greater than 65 dB DNL increases by 476 with most of the growth taking place below the 80 dB

DNL contour bands.

Table 5.3-12 MCAS Cherry Point Alternative 2 Projected Aircraft Noise Exposure Compared to
Baseline Conditions On and Off Station

Contour Acres® Population® Housing Units*
Band Net Net
(dB DNL) Off Subtotal Change (o])] (0] Subtotal Change Off Subtotal
65-70 2,341 6,403 8,744 +1,778 2,988 3,464 6,452 +779 590 1,281 1,871 -37
70-75 2,781 5,207 7,988 +1,699 3,136 2,435 5,571 +1,243 638 911 1,549 +329
75-80 1,654 2,042 3,696 +835 1,752 999 2,751 +387 342 371 713 +164
80-85 1,373 589 1,962 +347 1,416 270 1,686 +251 0 98 98 +17
85+ 2,766 135 2,901 +1,155 121 8 129 -23 0 3 3 +3
Subtotal | 10,915 | 14,376 9,413 7,176 1,570 | 2,664
TOTAL 25,291 +5,814 16,589 +2,637 4,234 +476
Notes:

®Exclusive of upper bound for all bands and bodies of water.
PEstimated based on 2000 Census block data.

For schools, noise levels would remain similar in four of the five schools exposed under baseline
conditions, with noise exposure increasing at Havelock Middle School. Table 5.3-13 provides the
projected noise levels over these receptors in comparison to baseline conditions. No other schools
would be exposed to average noise levels of 65 dB DNL and greater. As is the case under baseline
conditions, teachers in classrooms could be interrupted or students might not be able to hear some
instructions. Please refer to Appendix D, Section D.3.2 for a more detailed discussion of speech

interruption and classroom studies.

Table 5.3-13 Alternative 2 Aircraft Noise Exposure to Schools

Receptor Description Za; T)I:'Le Alternative 2
Havelock Elementary School 75-80 75-80
Havelock Middle School 70-75 75-80
Havelock High School 70-75 70-75
Roger Bell Elementary 70-75 70-75
G.A. Barden Elementary School 65-70 65-70

Table 5.3-14 lists the land uses and notes the net change for conditions, compared to the baseline,
which could occur under Alternative 2. Please note that the total acres listed in this table differ from

those listed in Table 5.3-12 because these land use categories are not necessarily all inclusive as the

5-20 Chapter 5: MCAS Cherry Point—Affected Environment and Environmental Consequences
Noise October 2010




U.S. Marine Corps East Coast F-35B Basing EIS

acres reported above in Table 5.3-12. Implementation of Alternative 2 would expose more acres for all
land use categories in Noise Zone Il levels, except medium density residential (Table 5.3-14). Most of
the increase occurs over rural areas and MCAS Cherry Point. Acres within Noise Zone Il would also
increase for all land use categories with the exception being a 119-acre decrease to areas categorized as
light industrial.

Table 5.3-14 Alternative 2 Land Uses (in acres) Occurring within Noise Zone Contour Bands

at MCAS Cherry Point
Noise Zone Il (DNL) Zone ll Noise Zone Il (DNL) Zone lll
a

Land Use Category 65-70  70-75 Subtotal _\c' 75-85 >85  Subtotal et
Change Change

Rural/Agricultural | 4,511 3,782 8,293 +2,633 1,422 327 17 1,766 +930

Low Density Residential 913 469 1,382 +380 78 39 21 138 +54

Medium Density | o 13 18 +3 0 0 0 0 0
Residential

Light Industrial 12 96 108 -119 186 95 23 304 +119

Commercial 180 200 380 +82 41 24 31 96 +29

Future Development 279 275 554 +92 93 46 12 151 +81

Public 155 196 351 +52 130 21 6 157 +112

MCAS Cherry Point 2,341 2,781 5,122 +320 1,654 1,373 2,766 5,793 +955
TOTAL | 8,396 7,812 16,208 +3,443 3,604 1,925 2,876 8,405 +2,280

Notes: °Refer to Section 3.3 for definition of land use categories.
As presented earlier in Table 5.3-9 and shown in Figure 5.3-3, under Alternative 2 the potential for
speech interruptions would occur at the 12 representative locations regardless of windows being closed
or opened. For Alternative 2 (as presented in Table 5.3-10), center points 5, 6, 7, and 9 would experience
average noise levels between 72 and 65 dB DNL. Table 5.3-15 lists the estimated residential population
that would be at risk for PHL. While there are no residential areas exposed on MCAS Cherry Point, it is
anticipated that there would be off-Station populations exposed to 80 dB and greater DNL contour
bands under this alternative. The average and 10th percentile NIPTS would be lower than what is
presented in Table 5.3-15 for those without 40 years of daily exposure to average noise levels of 80 dB
DNL and above.
Table 5.3-15 MCAS Cherry Point PHL Estimates under Alternative 2

Contour Band Baseline Residential Proposed Residential Average NIPTS 10" Percentile
(dB DNL) Population Population (dB)*® NIPTS (dB)>®

80-81 67 87 3.0 7.0
81-82 49 66 3.5 8.0
82-83 42 52 4.0 9.0
83-84 25 39 4.5 10.0
84-85 7 27 5.5 11.0
85-86 0 3 6.0 12.0
86-87 0 2 7.0 13.5
87-88 0 1 7.5 15.0
88-89 0 1 8.5 16.5
89-90 0 1 9..5 18.0

Source: “National Academy of Sciences 1977.

Note:  °Rounded to the nearest 0.5 dB.
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Alternative 3

At MCAS Cherry Point, Alternative 3 involves the basing of three operational squadrons and two Fleet
Replacement Squadrons (FRSs) (with up to 88 F-35B aircraft). Projected F-35B flight operations would
average 96,475 on an annual basis (Table 2-22). When added to other aircraft operations, there would
be a total of 124,494 within the MCAS Cherry Point airfield environment. This total represents an
approximate 30-percent increase in operations from baseline conditions. Figure 5.3-4 shows the 65 to
85 dB DNL contours, in 5 dB increments for Alternative 3. The figure also includes baseline contours for

comparison purposes.

Table 5.3-16 provides Alternative 3 noise exposure within each DNL contour band for on- and off-Station
acreage (excluding bodies of water), population, and housing units. Total acres exposed to 65 dB DNL
and greater noise levels would increase by 6,736, when compared to baseline conditions. The majority
of this increase occurs in the 70 to greater than 85 dB DNL noise contours. In terms of population
numbers, there would be a net change of 3,179 more people exposed to noise levels greater than 65 dB
DNL; the majority of this increase occurs in the 70 to 80 dB DNL noise contours. The number of housing
units exposed to 65 dB DNL and greater increases by 661. This increase is found particularly in the 70 to

greater than 80 dB DNL noise contour bands.

Table 5.3-16 MCAS Cherry Point Alternative 3 Projected Aircraft Noise Exposure Compared to
Baseline Conditions On and Off Station

Contour

Acres’ Population® Housing Units*

Band Net Net
(dB DNL) Ooff Subtotal Change (o]} Off Subtotal Change off Subtotal
65-70 1,808 5,986 7,794 +828 2,685 2,637 5,322 -351 522 962 1,484 -424
70-75 3,071 5,029 8,100 +1,811 3,537 3,147 6,684 +2,356 765 1,183 1,948 +728
75-80 1,629 3,070 4,699 +1,838 1,782 1,305 3,087 +723 349 487 836 +287
80-85 1,390 796 2,186 +571 1,483 404 1,887 +452 0 148 148 +67
85+ 3,263 171 3,434 +1,688 142 9 151 -1 0 3 3 +3
Subtotal | 11,161 | 15,052 9,629 7,502 1,636 | 2,783
TOTAL 26,213 +6,736 17,131 +3,179 4,419 +661

Notes: °Exclusive of upper bound for all bands and bodies of water.
®Estimated based on 2000 Census block data.
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Figure 5.3-4 MCAS Cherry Point Alternative 3 Projected Aircraft Noise Contours
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For schools, noise levels would remain unchanged at Havelock Elementary School from those found at
baseline. However, Havelock Middle and High Schools as well as Roger Bell and G.A. Barden Elementary
Schools would be exposed to increased noise levels. Table 5.3-17 provides the projected noise levels
over these receptors in comparison to baseline conditions. No other schools would be exposed to
average noise levels of 65 dB DNL and greater. As is the case under baseline conditions, teachers in
classrooms could be interrupted or students might not be able to hear some instructions. Please refer to

Appendix D, Section D.3.2 for a more detailed discussion of speech interruption and classroom studies.

Table 5.3-17 Alternative 3 Aircraft Noise Exposure to Schools

Receptor Description IZaBs T)I:\Tf Alternative 3
Havelock Elementary School 75-80 75-80
Havelock Middle School 70-75 75-80
Havelock High School 70-75 75-80
Roger Bell Elementary 70-75 75-80
G.A. Barden Elementary School 65-70 70-75

Under Alternative 3, exposure to increased noise levels would occur for most land use categories. Table
5.3-18 lists the land uses and notes the net change for conditions, compared to the baseline, which
could occur under Alternative 3. As the results indicate, there would be net increases in acreages to all
land use categories exposed to Noise Zone Il levels. This would be the same case for acres within Noise
Zone lI; with the exception of areas designated as medium density residential, light industrial, and public

lands, where acres exposed would decrease by a total of 211 acres when compared to baseline

conditions.

Table 5.3-18 Alternative 3 Land Uses (in acres) Occurring within Noise Zone Contour Bands at MCAS Cherry Point

Land Use Category’

Noise Zone Il (DNL)

65-70

70-75

Subtotal

Zone ll
Net
Change

75-85

Noise Zone Il (DNL)

80-85

>85

Subtotal

Zone lll
Net
Change

Rural/Agricultural | 4,558 3,266 7,824 +2,164 2,209 447 48 2,704 +1,868
Low Density Residential 679 757 1,436 +434 111 41 21 173 +89
Medium Density | 5 7 10 5 9 0 0 9 +9
Residential
Light Industrial 4 70 74 -153 200 115 27 342 +157
Commercial 145 238 383 +85 60 34 31 125 +58
Future Development 225 279 504 +42 154 68 12 234 +164
Public 117 129 246 -53 229 40 8 277 +232
MCAS Cherry Point | 1,808 3,071 4,879 +77 1,629 1,390 | 3,263 6,282 +1,444
TOTAL | 7,539 7,817 15,356 +2,591 4,601 2,135 | 3,410 10,146 +4,021

Notes: “Refer to Section 3.3 for definition of land use categories.

As presented in Table 5.3-9 and shown in Figure 5.3-4, under Alternative 3 the potential for speech
interruptions would occur at the 12 representative locations regardless of windows being closed or
opened. For Alternative 3 (as presented in Table 5.3-10), center points 5, 6, 7, and 9 would experience

average noise levels between 74 and 67 dB DNL. Table 5.3-19 shows the estimated residential
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population that would be at risk for PHL. While there are no residential areas exposed on MCAS Cherry
Point, it is anticipated that there would be off-Station populations exposed to 80 dB and greater DNL
contour bands. The average and 10th percentile NIPTS would be lower than what is presented in Table

5.3-19 for those without 40 years of daily exposure to average noise levels of 80dB DNL and above.

Table 5.3-19 MCAS Cherry Point PHL Estimates under Alternative 3

Contour Band R::ii;::;?al R':Z::::; I Averageal\II,IPTS 10" PercentaiLe
(dB DNL) Population Population eI ISR
80-81 136 3.0 7.0
81-82 98 3.5 8.0
82-83 73 4.0 9.0
83-84 55 4.5 10.0
84-85 7 41 5.5 11.0
85-86 0 3 6.0 12.0
86-87 0 2 7.0 13.5
87-88 0 1 7.5 15.0
88-89 0 1 8.5 16.5
89-90 0 1 9..5 18.0

Source: *National Academy of Sciences 1977.
Notes: °Rounded to the nearest 0.5 dB.

Alternative 4

At MCAS Cherry Point, Alternative 4 involves establishment of the PTC at MCAS Cherry Point. There
would be two FRSs, with a complement of 40 F-35B aircraft. Projected F-35B flight operations would
average 75,714 on an annual basis (refer to Table 2-22). These operations, plus the 28,019 generated by
other and transient aircraft, would average 103,733 annually, or represent an 8-percent increase when
compared to baseline conditions. Figure 5.3-5 presents the 65 to 85 dB DNL contours, in 5 dB

increments and includes baseline contours for comparison.

Table 5.3-20 provides Alternative 4 noise exposure within each DNL contour band for on- and off-Station
acreage (excluding bodies of water), population, and housing units. Net change from baseline conditions
is also indicated. When compared to baseline, the number of acres, people, and housing units exposed
to noise levels greater than 65 dB DNL would increase under Alternative 4. The acreage increases are
fairly evenly distributed between all noise contour bands, with the exception of land in the 80 to 85
contour band which are markedly less than the other bands. People within noise contour bands 65 to 80
dB DNL would experience the most change from baseline conditions. Lastly, there would be 372 more
houses exposed to noise levels exceeding 65 dB DNL (the majority of increases are found in the 70 to 80

contours) when compared to baseline conditions.
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Figure 5.3-5 MCAS Cherry Point Alternative 4 Projected Aircraft Noise Contours
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Table 5.3-20 MCAS Cherry Point Alternative 4 Projected Aircraft Noise Exposure Compared to
Baseline Conditions On and Off Station

Contour Acres® Population® Housing Units*
Band Net Net

(dB DNL) Off Subtotal Change Off Subtotal
65-70 2,276 5,645 7,921 +955 3,042 3,177 6,219 +546 601 1,172 1,773 -135
70-75 2,697 4,602 7,299 +1,011 3,136 2,287 5,423 +1,095 638 857 1,495 +275
75-80 1,513 2,587 4,100 +1,239 1,663 1,129 2,792 +428 325 420 745 +196
80-85 1,362 622 1,984 +369 1,445 311 1,756 +321 0 114 114 +33

85+ 3,076 116 3,192 +1,466 134 7 141 -11 0 3 3 +3
Subtotal | 10,924 | 13,572 9,420 | 6,911 1,564 | 2,566
TOTAL 24,496 +5,019 16,331 +2,379 4,130 +372

Notes: °Exclusive of upper bound for all bands and bodies of water.
®Estimated based on 2000 Census block data.

In terms of the schools, noise levels would remain similar to baseline conditions for Havelock
Elementary and G.A. Barden Elementary Schools. However, Havelock Middle and High Schools, as well
as the Robert Bell Elementary School would experience increased noise-level exposure. Table 5.3-21
provides the projected noise levels over these receptors in comparison to baseline conditions. No other
schools would be exposed to average noise levels of 65 dB DNL and greater under Alternative 4. As is
the case under baseline conditions, teachers in classrooms could be interrupted or students might not
be able to hear some instructions. Please refer to Appendix D, Section D.3.2 for a more detailed

discussion of speech interruption and classroom studies.

Table 5.3-21 Alternative 4 Aircraft Noise Exposure to Schools

Receptor Description Za; T)I:\T f Alternative 4
Havelock Elementary School 75-80 75-80
Havelock Middle School 70-75 75-80
Havelock HS 70-75 75-80
Roger Bell Elementary 70-75 75-80
G.A. Barden Elementary School 65-70 65-70

For most land use categories, exposure to noise levels greater than 65 dB DNL would increase.
Table 5.3-22 lists the land uses and notes the net change for conditions, compared to the baseline,
which could occur under Alternative 4. As the table indicates, impacts would be very similar to those
found under the other alternatives. All land use designations in Noise Zone Il would experience an
increase in acreage. Noise Zone Il acres would increase over all land use designations with the exception
of light industrial, medium-density residential, and public lands, where acres levels would decrease by

196 when compared to baseline conditions.
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Table 5.3-22 Alternative 4 Land Uses (in acres) Occurring within Noise Zone Contour Bands

at MCAS Cherry Point
Noise Zone Il (DNL) Zone Il Noise Zone Il (DNL) Zone lll
a

Land Use Category 70-75 Net
Change
Rural/Agricultural | 3,907 3,308 7,215 +1,555 1,791 336 33 2,160 +1,324

Low Density Residential 797 533 1,330 +328 87 45 9 141 +57

Medium Density | 5 9 6 9 0 0 9 +9
Residential

Light Industrial 2 92 94 -133 202 99 16 317 +132

Commercial 205 162 367 +69 50 33 25 108 +41

Future Development 277 213 490 +28 135 41 9 185 +115

Public 131 111 242 -57 214 25 7 246 +201
MCAS Cherry Point | 2,276 2,697 4,973 +171 1,513 1,362 3,076 5,951 +1,113
TOTAL | 7,599 7,121 14,720 +1,955 4,001 1,941 3,175 9,117 +2,992

Notes:
®Refer to Section 3.3 for definition of land use categories.

As presented in Table 5.3-9 and shown in Figure 5.3-5, under Alternative 4 the potential for speech
interruptions would occur within the 12 representative communities regardless of windows being closed
or opened. For Alternative 4 (as presented in Table 5.3-10), center points 5, 6, and 9 would experience
average noise levels between 73 and 67 dB DNL. Table 5.3-23 shows the estimated residential
population at risk for PHL. While there are no residential areas exposed on MCAS Cherry Point, it is
anticipated that there would be off-Station populations exposed to 80 dB and greater DNL contour
bands under this alternative. The average and 10th percentile NIPTS would be lower than what is
presented in Table 5.3-23 for those without 40 years of daily exposure to average noise levels of 80 dB
DNL and above.

Table 5.3-23 MCAS Cherry Point PHL Estimates under Alternative 4

Contour Band CERE L EGEESLEGEEIY Proposed Residential Average 10" Percentile
(dB DNL) Population NIPTS (dB)™° NIPTS (dB)™°
80-81 67 106 3.0 7.0
81-82 49 78 3.5 8.0
82-83 42 57 4.0 9.0
83-84 25 40 4.5 10.0
84-85 7 31 5.5 11.0
85-86 0 2 6.0 12.0
86-87 0 2 7.0 135
87-88 0 1 7.5 15.0
88-89 0 1 8.5 16.5
89-90 0 0 9..5 18.0

Source: National Academy of Sciences 1977.
Notes: °Rounded to the nearest 0.5 dB.
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No Action Alternative

Under the No Action Alternative, the proposed action would not be implemented and baseline

conditions would remain unchanged.

5.3.3 Summary Comparison of Noise Impacts by Alternatives

Table 5.3-24 presents a summary of the impacts by alternative.

Table 5.3-24 Noise Impacts Summary Comparison of Alternatives

Alternative

Environmental Consequences

Alternative 1

Net increase of 3,380 acres in total area exposed to 65 dB DNL and greater noise levels

Net population increase of 1,657 for those exposed to 65 dB DNL or greater noise levels

Net increase of 194 more housing units exposed to 65 dB DNL or greater noise levels

Exposure to greater than 65 dB DNL noise levels to Havelock Elementary, Middle, and High Schools; Roger Bell
Elementary School; and G.A. Barden Elementary School, would remain unchanged from baseline conditions
Net increase of 2,547 acres in Noise Zone Il over land use categories; however, no change to land uses
anticipated

Net increase of 1,255 acres in Noise Zone Ill over land use categories; however, no change to land uses
anticipated

The potential for speech interferences would occur in the 12 modeled locations

PHL would occur to off-Station communities within 80 and greater dB DNL noise contour bands but would be
unlikely because populations would not be consistently exposed to these noise levels over 40 years

Average noise levels between 71 and 65 dB DNL would occur over 2 center points

No residential areas at risk for PHL; however, there would be off-Station populations exposed to 80 dB DNL and
greater; the average and 10th percentile NIPTS would be lower for those without 40 years of daily exposure to
average noise levels of 80 dB DNL and above

Alternative 2

Net increase of 5,814 acres in total area exposed to 65 dB DNL and greater noise levels

Net population increase of 2,637 for those exposed to 65 dB DNL or greater noise levels

Net increase of 476 more housing units exposed to 65 dB DNL or greater noise levels

Havelock Middle School would experience increased noise levels when compared to baseline conditions

Net increase of 3,443 acres in Noise Zone Il over land use categories; however, no change to land uses
anticipated

Net increase of 2,280 acres in Noise Zone Ill over land use categories; however, no change to land uses
anticipated

The potential for speech interferences would occur in 12 modeled locations

Average noise levels between 72 and 65 dB DNL would occur over 4 center points

No residential areas at risk for PHL; however, there would be off-Station populations exposed to 80 dB DNL and
greater; the average and 10th percentile NIPTS would be lower for those without 40 years of daily exposure to
average noise levels of 80 dB DNL and above

Alternative 3

Net increase of 6,736 acres in total area exposed to 65 dB DNL and greater noise levels

Net population increase of 3,179 for those exposed to 65 dB DNL or greater noise levels

Net increase of 661 more housing units exposed to 65 dB DNL or greater noise levels

Havelock Middle and High Schools, as well as Roger Bell Elementary School and G.A. Barden Elementary School
would experience increased noise levels when compared to baseline conditions

Net increase of 2,591 acres in Noise Zone |l over land use categories; however, no change to land uses
anticipated

Net increase of 4,021 acres in Noise Zone lll over land use categories; however, no change to land uses
anticipated

The potential for speech interferences would occur in 12 modeled locations

Average noise levels between 74 and 65 dB DNL would occur over 4 center points
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Table 5.3-24 Noise Impacts Summary Comparison of Alternatives

Alternative

Environmental Consequences

No residential areas at risk for PHL; however, there would be off-Station populations exposed to 80 dB DNL and
greater; the average and 10th percentile NIPTS would be lower for those without 40 years of daily exposure to
average noise levels of 80 dB DNL and above

Alternative 4

Net increase of 5,019 acres in total area exposed to 65 dB DNL and greater noise levels

Net population increase of 2,379 for those exposed to 65 dB DNL or greater noise levels

Net increase of 372 more housing units exposed to 65 dB DNL or greater noise levels

Havelock Middle and High Schools, as well as Roger Bell Elementary School would experience increased noise
levels when compared to baseline conditions

Net increase of 1,955 acres in Noise Zone Il over land use categories; however, no change to land uses
anticipated

Net increase of 2,992 acres in Noise Zone Ill over land use categories; however, no change to land uses
anticipated

The potential for speech interferences would occur in 12 modeled locations

Average noise levels between 73 and 65 dB DNL would occur over 3 center points

No residential areas at risk for PHL; however, there would be off-Station populations exposed to 80 dB DNL and
greater; the average and 10th percentile NIPTS would be lower for those without 40 years of daily exposure to
average noise levels of 80 dB DNL and above

No Action Baseline conditions would persist
Alternative P
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5.4 Air Quality
5.4.1 Affected Environment (Baseline Conditions)

In regard to the National Ambient Air Quality Standards (NAAQS), the USEPA designates all areas of the
U.S. in terms of having air quality better (attainment) or worse than (nonattainment) the NAAQS (refer
to Section 3.4 for NAAQS standards. An area generally is in nonattainment for a pollutant if its NAAQS
has been exceeded more than once per year. Former nonattainment areas that have attained the
NAAQS are designated as maintenance areas. Presently, the regulatory area around MCAS Cherry Point

is in attainment for all NAAQS pollutants.

The federal Clean Air Act (CAA) and its subsequent amendments establish air quality regulations and the
NAAQS and delegate the enforcement of these standards to the states. In North Carolina, the North
Carolina Department of Environment and Natural Resources (NCDENR) is responsible for monitoring air
quality and reporting to USEPA. The CAA establishes air quality planning processes and requires areas in
nonattainment of a NAAQS to develop a State Implementation Plan that details how the state will attain
the standard within mandated time frames. The requirements and compliance dates for attainment are

based on the severity of the nonattainment classification of the area.

NCDENR has the similar ambient air quality standards as the NAAQS, except for an additional ambient
air quality standard for total suspended particulates (TSP) (also referred to as Particulate Matter). The
North Carolina ambient air quality standards for this standard are listed in Table 5-4.1).

Table 5.4-1 North Carolina Ambient Air Quality Standards

Pollutant® Averaging Time Primary Secondary
1 .
24 hours 50 mlcr?gramsgper B
TSP meter” (ug/m’)
Annual Geometric Mean 75 pg/m’ -

Source: North Carolina Administrative Code 54 02D.0403 (1981) and 40 Code of Federal Regulations (CFR) 50.
Notes: °This standard must not be exceeded more than one time per year.

The Air Quality Control Region (AQCR) for MCAS Cherry Point is the Southern Coastal Plain Intrastate
AQCR (40 CFR Part 81.151). This AQCR includes the North Carolina counties of Brunswick, Carteret,
Columbus, Craven, Duplin, Greene, Jones, Lenoir, New Hanover, Onslow, Pamlico, Pender, and Wayne

County.

Emission thresholds associated with CAA conformity requirements are the primary means of assessing
the air quality impacts associated with implementation of a Proposed Action. A formal conformity
determination is required for Federal actions occurring in nonattainment or maintenance areas when
the total direct and indirect stationary and mobile source emissions of nonattainment pollutants or their
precursors exceed de minimis thresholds. In addition, a formal conformity determination is required for

actions defined as regionally significant (i.e., if the total emissions from a Federal action exceed 10
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percent of a nonattainment area’s emission inventory for that pollutant). As stated, MCAS Cherry Point
is in attainment for all criteria pollutants and, therefore, de minimis does not apply. Therefore, further

conformity analysis is not needed to base the F-35B at MCAS Cherry Point.

For estimating emissions, a 3,000-ft AGL ceiling was selected for a conservative estimate of the average
height of a stable temperature inversion common to the coastal maritime air shed. This type of inversion
can significantly inhibit, if not effectively block, vertical and widespread lateral dispersion of air
pollutants. Thus, pollutants can be considered confined between the base of the inversion and the
ground, or that portion of the lower atmosphere commonly termed the boundary layer. Emissions
released above this mixing layer generally would not appreciably affect ground-level air quality and are
only incorporated into the analysis for Greenhouse Gases (GHGs). For the purposes of assessing air
pollutant emissions, all aircraft operations at or below 3,000-ft AGL and ground support equipment

(GSE) were included to estimate criteria pollutants and GHG emissions.

The average maximum annual temperature at MCAS Cherry Point is 88.9 degrees Fahrenheit (°F), and
the average minimum annual temperature is 35.8°F. January is the coldest month and July is the
warmest. Precipitation in North Carolina is ample with an annual precipitation of 57.1 inches, and there
are no distinct wet or dry seasons. The average monthly rainfall is 4.33 inches with a maximum monthly
rainfall of 19.91 inches and a minimum monthly rainfall of 0.23 inches. July-August-September receive
the most rainfall on a daily basis according to data from 1971 to 2000. The prevailing winds blow
generally from the southwest for all months except September and October when the prevailing winds
blow from the northeast. Wind speeds are generally from 8 to 10 miles per hour. Summer weather is
dominated by the “Bermuda High” pressure system that results in calm conditions with little to no air

movement allowing for stagnation of air pollutant emissions (SCONC 2009).

The current attainment status designations for areas within North Carolina are summarized in
40 CFR 81.334. Craven County is classified as “better than national standards” for TSPs (includes
particulate matter less than 10 microns [PMy,]) and sulfur dioxide. Craven County is designated as
“unclassifiable/ attainment” for carbon monoxide (CO), fine particulate matter less than 2.5 microns
(PM,s), and ozone. The county is also designated as “cannot be classified or better than national

standards” for nitrogen dioxide (NO,).

Existing emissions of criteria pollutants exceed the 100 tons per year (TPY) threshold at the Air Station.
Under Title V of the CAA, MCAS Cherry Point is required to obtain operating permits from the NCDENR
Air Quality Division for certain emission sources and their associated air pollution control equipment.
Currently, MCAS Cherry Point is operating under NCDENR Division of Air Quality permit number
04069728, effective December 3, 2007. Permitted emission sources include two coal/fuel oil-fired
boilers with electrostatic precipitators for emission control devices, five fuel-oil/off-specification JP-

5/used oil-fired boilers, one coal ash storage and handling process, various fuel storage tanks, three

5-32 Chapter 5: MCAS Cherry Point—Affected Environment and Environmental Consequences
Air Quality October 2010



U.S. Marine Corps East Coast F-35B Basing EIS

outdoor open aircraft test stations, one jet engine test cell, and various paint booths/painting
operations (NCDENR 2007).

Under the Proposed Action alternatives, several support facilities and hangers would be constructed.
Depending on the alternative, older hangars (with stationary emission sources such as heating and hot
water units) would be demolished and replaced by new state-of-the-art hangars. Replacement of these
older stationary source units with new equipment (designed and operated for reduced emissions) would
result in an overall reduction in emissions. Because no other new stationary sources are anticipated
under any of the Proposed Action alternatives, emissions from stationary sources are not considered to
be a factor in potentially degrading regional air quality. Evaluation of stationary source emissions,

therefore, is not carried forward in this EIS.

While stationary sources are not a major factor impacting regional air quality under the Proposed Action
alternatives, mobile sources (aircraft [including engine run-ups], GSE, and Personally Owned Vehicles
[POVs]) would be the primary sources contributing to pollutant emissions. Since it was assumed that the
Proposed Action would result in no increases in use of government-owned vehicles, they were excluded
from the baseline. Table 5.4-2 presents the baseline source emissions for these types of mobile sources
at MICAS Cherry Point, included are emissions from legacy AV-8B aircraft, associated GSE, and vehicles of
commuting military and civilian personnel. The specific calculations for aircraft operations, GSE, and

commuting personnel are found in Appendix E.

Table 5-4.2 MCAS Cherry Point Baseline Annual Mobile Source Emissions

Criteria Pollutant (tons)

Volatile Organic

Emissions Sources Nitrogen Sulfur
co?&%‘)c‘;;‘ds Oxides (NO,) Oxides (SO,)
Legacy Aircraft 99.83 640.03 187.99 9.34 172.31 <172.31
POV 1.84 17.09 1.83 0.01 0.10 <0.10
GSE 2.98 4.96 12.22 0.07 1.42 <1.42
TOTAL ANNUAL EMISSIONS 104.65 662.09 202.04 9.42 173.83 <173.83

5.4.2 Environmental Consequences

To determine potential impacts to regional air quality, MCAS Cherry Point baseline conditions were
compared to those projected for the alternatives in terms of construction as well as aircraft and
maintenance operations. Air quality potential impacts include: 1) increases of ambient air pollution
concentrations above the NAAQS, 2) contributing to an existing violation of the NAAQS, 3) interfering
with, or delaying timely attainment of the NAAQS, or 4) results in the potential for any new stationary
source to be considered a major source of emissions as defined in 40 CFR Part 52.21 (total emissions of

any pollutant subject to regulation under the CAA that is greater than 250 TPY for attainment areas).
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For all of the four alternatives, construction would occur at MCAS Cherry Point beginning in 2015 and
reaching completion no later than 2023. By 2023, all of the aircraft associated with the action would be
present at the Air Station, along with all personnel required to support aircraft operations. Each of the
four alternatives includes variations in construction and in the number and type of squadrons to be
based at MCAS Cherry Point.

Demolition/Construction. Air quality impacts from proposed construction activities were estimated
from: 1) combustion emissions due to the use of fossil fuel-powered equipment; 2) fugitive dust
emissions (PM,, and PM,;) during demolition activities, earth-moving activities, and the operation of
equipment on bare soil; and 3) VOC emissions from application of asphalt materials during paving

operations.

Airfield Operations. Air quality impacts were assessed by comparing the net increase in emissions
associated with F-35B operations within the MCAS Cherry Point region. These emissions include:
1) F-35B aircraft operations (including engine run-ups) within the airfield and surrounding airspace
under 3,000 ft AGL; 2) GSE operations; and 3) POV use by commuting personnel associated with the
Proposed Action. It was assumed that the Proposed Action alternatives would result in no increases in
the use of government-owned vehicles and minimal increases in stationary sources (primarily, heat and

hot water sources for Bachelor Enlisted Quarters [BEQs] in Alternative 2).
Action Alternatives

Demolition/Construction. Tables 5.4-3 through 5.4-6 summarize the projected annual emissions under
Alternatives 1 through 4, respectively, and includes those related to both demolition and construction
activities. Emissions from demolition/construction activities would not alter attainment status or
represent a regional significance within the regional AQCR. Refer to Appendix E for specifics on

demolition debris, construction equipment, and disturbance footprints.

Table 5.4-3 Projected Annual Construction Emissions Under Alternative 1

Y Air Pollutant Emissions (tons)
ear VOC €O NO, SO, PMy  PMys
Construction Year (CY) 1 0.8 5.4 7.4 0.8 1.1 0.1
CY2 0.1 0.8 1.1 0.1 0.1 0.1
CY3 0.3 1.4 2.6 0.3 0.6 0.2
CY4 0.2 1.0 1.9 0.2 1.2 0.2
CY5 0.3 2.1 3.2 0.4 1.3 0.3
CY6 0.6 3.2 5.8 0.7 2.7 0.6
CcY7 0.4 1.3 4.3 0.4 1.4 0.3
CY8 0.2 0.7 2.7 0.2 0.4 0.1
CYo 0.1 0.5 1.8 0.2 0.2 0.1
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Table 5.4-4 Projected Annual Construction Emissions Under Alternative 2

Air Pollutant Emissions (tons)

Year of Construction vVOC ‘ co ‘ NO, SO, PM,, PM, 5
Cy1 0.9 4.5 9.2 1.0 3.6 0.8
CY2 0.3 1.4 2.0 0.2 0.1 0.1
CY3 0.4 1.9 2.9 0.3 0.8 0.2
Cy4 0.7 2.7 5.8 0.7 2.7 0.6
CY5 0.4 1.8 3.4 0.4 1.2 0.3
CY6 2.0 7.5 20.3 2.3 13.8 2.3
CY7 2.0 8.4 20.8 2.3 14.2 2.4
CY8 0.5 2.0 3.2 0.4 1.5 0.3
CY9 0.4 1.9 3.9 0.4 0.3 0.2

Table 5.4-5 Projected Annual Construction Emissions Under Alternative 3

Air Pollutant Emissions (tons)

Year of Construction

Cy1 0.9 4.4 9.0 1.0 3.0 0.7
CY 2 0.3 1.9 1.6 0.2 0.2 0.1
CY3 0.3 1.5 2.3 0.3 0.5 0.2
Cy 4 0.2 1.0 2.2 0.3 0.4 0.2
CY5 0.4 1.7 3.3 0.4 2.9 0.5
CY 6 0.6 3.0 5.6 0.6 3.0 0.6
Cy7 0.4 14 4.3 0.4 14 0.3
CY 8 0.2 0.7 2.4 0.2 1.3 0.2
CY9 0.3 0.5 3.7 0.2 0.3 0.1

Table 5.4-6 Projected Annual Construction Emissions Under Alternative 4

Year of Air Pollutant Emissions (tons)
Construction VOC €O NO, SO, PMy  PMss
Cyl 0.7 3.0 8.3 0.9 2.1 0.6
CY2 0.1 0.9 0.7 0.1 0.1 0.0
CY3 0.1 0.9 0.8 0.1 0.07 0.05
CY4 0.1 0.7 1.2 0.1 0.2 0.1
CY5 0.2 0.6 1.7 0.2 1.4 0.2
CY6 0.5 2.3 4.3 0.5 1.5 0.4
CY7 0.4 1.2 4.9 0.4 1.0 0.3
CY8 0.2 0.5 2.8 0.2 0.2 0.1
CY9 0.1 0.3 1.7 0.1 0.1 0.0

Non-road diesel engines can significantly contribute to PM and NO, emissions. In recent years, the
USEPA has set standards for engines used in most new construction equipment. However, because
construction equipment can last 25 to 30 years, it will take many years before existing equipment is
replaced with newer, cleaner equipment. Because the USEPA's May 2004 regulations only apply to
newly-manufactured diesel engines, the USEPA developed the Clean Construction USA program to assist
operators of heavy non-road, diesel-powered equipment (including the military) to reduce emissions

from the older engines that are in operation today. Emissions education methods include:
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e |dle-reduction practices to save money, reduce emissions, add fuel savings, extend engine life,

and provide a safer and better work environment for equipment operators.

e Switching to ultra low-sulfur diesel fuel to reduce engine wear, deposits, and oil degradation.

e Retrofitting equipment to reduce emissions.

e Installing USEPA-approved catalysts and filters to ensure emission reductions and durability of

retrofit technologies. Engine upgrade kits can also be installed during routinely scheduled

engine rebuilds to reduce emissions.

e Following the Leadership in Energy and Environmental Design (LEED) Green Building Rating

System to ensure all new construction meets LEED Silver Level certification or better.

To support emissions reduction, installations can request that the newer Tier 2 or Tier 3 engines be

prioritized for use and can place that as a stipulation in construction proposals. In addition, an Erosion

and Sediment Pollution Control Plan is required under the National Pollutant Discharge Elimination

System (NPDES) for construction activities, and this plan includes requirements for dust control in

disturbed areas.

Airfield Operations. Tables 5.4-7 through 5.4-10 present the summary of projected annual operational

emissions for Alternatives 1 through 4, respectively. As the results indicate (see Appendix E for specific

data) VOCs, CO, PM,o, and PM,; emissions would decrease when compared to those generated by

legacy AV-8B aircraft. However, F-35B emissions of NO, and SO, would increase. Emissions from aircraft

operations would not alter attainment status nor represent a regional significance within the regional

AQCR.

Table 5.4-7 Projected Annual Mobile Source Emissions under Alternative 1

Air Pollutant Emissions (tons)

Activity voc cO  NO, 50, PMyo PM.s
F-35B Operations 1.89 79.73 282.55 24.24 4.66 <4.66
GSE 5.61 9.34 23.00 0.01 2.68 <2.68
POVs 5.03 107.41 3.81 0.21 0.16 <0.16
TOTAL ANNUAL EMISSIONS 12.53 196.48 309.36 24.46 7.49 <7.49
Net Change from Baseline* -92.12 -465.61 107.32 15.04 -166.34 <-166.34
Note: *Totals may vary due to rounding.
Table 5.4-8 Projected Annual Mobile Source Emissions Under Alternative 2
.. Air Pollutant Emissions (tons)
Activity
voC CO  No, SO, PM;o PM, 5
F-35B Operations 2.60 109.62 388.51 33.33 6.40 <6.40
GSE 7.72 12.85 31.63 0.01 3.68 <3.68
POV 6.91 147.72 5.24 0.29 0.22 <0.22
TOTAL ANNUAL EMISSIONS 17.23 270.19 425.38 33.63 10.30 <10.30
Net Change from Baseline* -87.42 -391.89 223.34 24.21 -163.53 <-163.53

Note: *Totals may vary due to rounding.
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Table 5.4-9 Projected Annual Mobile Source Emissions Under Alternative 3

Air Pollutant Emissions (tons)

Activity voC cO  NO, s0, PMyo PM,.5

F-35B Operations 2.79 116.67 478.86 39.33 6.87 <6.87

GSE 3.86 6.42 15.81 0.00 1.84 <1.84

POV 3.38 72.23 2.56 0.14 0.11 <0.11

TOTAL ANNUAL EMISSIONS 10.03 195.32 497.23 39.47 8.82 <8.81
Net Change from Baseline* -94.62 -466.77 295.20 30.06 -165.02 <-165.02

Note: *Totals may vary due to rounding.

Table 5.4-10 Projected Annual Mobile Source Emissions Under Alternative 4

Activity

Air Pollutant Emissions (tons)

F-35B Operations 2.08 86.79 373.26 30.26 5.12 <5.12

GSE 1.75 2.92 7.19 0.00 0.84 <0.84

POV 1.30 27.78 0.98 0.05 0.04 <0.04

TOTAL ANNUAL EMISSIONS 5.13 117.49 381.44 30.32 6.00 <6.00
Net Change from Baseline* | -99.52 -554.60 179.40 20.90 -167.83 <-167.83

Note: *Totals may vary due to rounding.

No Action Alternative

Under the No Action Alternative, the Proposed Action would not be implemented and baseline

conditions would remain unchanged.

5.4.3 Summary Comparison of Alternatives

Table 5.4-11 presents a summary comparison of the action alternatives and the No Action

Alternative.

Table 5.4-11 Air Quality Summary Comparison of Alternatives

Alternative

Environmental Consequences

Action Alternatives

e Construction impacts would be below regulatory thresholds for all air
pollutants

* Mobile source emissions would decrease except for NO,and SO,, which
would increase

* No net changes in stationary source emissions

No Action Alternative

¢ Baseline conditions would persist
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5.5 Hazardous Materials, Toxic Substances, Hazardous Waste, and Contaminated Sites
5.5.1 Affected Environment (Baseline Conditions)

Hazardous Materials. A variety of hazardous materials are used at MCAS Cherry Point for aircraft,
vehicle, and building maintenance as well as facilities construction (MCAS Cherry Point 2006; USEPA
2009a). Common hazardous materials include petroleum, oil, and lubricants, solvents and thinners,
caustic cleaning compounds and surfactants, antifreeze, acids and corrosives, adhesives, paints
(including enamels, lacquers, and polyurethane coatings), fungicides, and batteries (MCAS Cherry Point
2006; USEPA 2009b). At MCAS Cherry Point, hazardous materials are managed through the Hazardous
Material Control Center using the electronic Hazardous Material Management System. Hazardous
material minimization is accomplished through the return of usable materials for reissue, and the
Hazardous Material Control Center also operates a hazardous material recycling center (MCAS Cherry
Point 2006). Hazardous materials are purchased, stored, managed, used, and disposed in compliance
with applicable health, safety, and environmental regulations and in such a manner as to minimize the

potential for spills and impacts to the land and existing facilities.

Toxic Substances. Regulated toxic substances typically associated with buildings and facilities include
asbestos, lead-based paint (LBP), and poly-chlorinated biphenyls (PCBs). MCAS Cherry Point maintains
an Asbestos Management Plan that serves as a guide for the identification, handling, abatement, and
management of asbestos-containing materials (ACM) and asbestos-related wastes. Prior to demolition,
structures are inspected for ACM according to 40 CFR 61.145 and established MCAS Cherry Point
procedures. Prior to or during demolition, all ACM is properly removed and disposed of in accordance
with 40 CFR 61.40 through 157 and established MCAS Cherry Point procedures. The contractors
responsible for the management of toxic substances during abatement, renovation, and demolition
projects are required to develop and implement compliant work plans for the safe sampling, handling,
removal, transportation, and disposal of toxic substances and wastes generated as a result of their work.
MCAS Cherry Point takes responsibility for the wastes generated during this type of work by signing
waste manifests in accordance with applicable Federal and State regulations (MCAS Cherry Point 2009a).
MCAS Cherry Point also requires that a thorough asbestos inspection be conducted prior to renovation
or demolition activities. This inspection must be conducted by a certified asbestos inspector (MCAS
Cherry Point 2009b).

Prior to any renovation or demolition, any building suspected to contain LBP must be inspected by a
certified lead inspector (MCAS Cherry Point 2009c). Should LBP be detected in a structure scheduled for
demolition, it is managed and disposed of in accordance with the Toxic Substances Control Act, OSHA
regulations, North Carolina LBP Hazard Management Program, and established MCAS Cherry Point

procedures.
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MCAS Cherry Point has developed a PCB Management Plan that documents storage and disposal
procedures, spill contingency and remediation plans, and record keeping procedures for PCBs at the Air
Station. According to information obtained during the 2008 Benchmark Environmental Compliance
Evaluation MCAS Cherry Point has been free of PCBs since 2006 (MCAS Cherry Point 2008a).

Hazardous Waste. MCAS Cherry Point is regulated as a Large Quantity Generator of hazardous waste as
defined under the Resource Conservation Recovery Act (RCRA). Common hazardous waste streams
generated include waste paints and thinners, spent solvents, waste adhesives, contaminated filters and
blast media, solid materials such as rags contaminated with paints or adhesives, fluorescent lamps, and
lead-acid aircraft batteries (USEPA 2009e). Over 80 satellite accumulation areas and more than 30 less-
than-90-day accumulation sites for hazardous waste are located in proximity to the waste generating
activities (MCAS Cherry Point 2008a). Hazardous waste from these sites is collected at a RCRA Part B
permitted treatment, storage, and disposal facility at the Air Station and transported off-site for
treatment or disposal as arranged through contracts administered by the Defense Reutilization and
Marketing Office (MCAS Cherry Point 2008a; USEPA 2009f). The Air Station maintains a Hazardous
Waste Management Plan, in which standard operating procedures are outlined for the handling and
disposal of hazardous waste (MCAS Cherry Point 2006, 2009a).

Contaminated Sites. On December 16, 1994, MCAS Cherry Point was scored and ranked by the USEPA
for inclusion on the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
National Priorities List. Under CERCLA, the Marine Corps acts as the lead agency, in partnership with the
USEPA and NCDENR, to address environmental investigations at the facility through the Installation
Restoration Program (CH2MHILL 2008). Since 1994, 15 operable units (OUs) have been identified at
MCAS Cherry Point. These OUs include multiple contaminated sites and solid waste management units.
Contamination from two OUs (OU1 and OU14) has been identified in the area affected by the action

alternatives.

OU1 covers approximately 565 acres in the industrialized portion of the Air Station and extends into the
proposed construction and demolition areas at MCAS Cherry Point (CH2MHILL 2008). Twelve
contaminated sites occur within OU1, and six of these sites (Sites 42, 47, 51, 52, 92, and 98) have been
identified as contributing chlorinated volatile organic compound (cVOC) contamination to the
groundwater. These six sites constitute the OU1 Central Groundwater Plume. Hangars 131, 1665, 1667,
and 1700 are located within the boundaries of the OU1 Central Groundwater Plume. The other six sites
(Sites 14, 15, 16, 17, 18, and 83) are not source areas for the OU1 Central Groundwater Plume, but are
undergoing additional investigation activities or are being evaluated for potential remedial action
(CH2MHILL 2008). The proposed demolition and construction areas are not near or adjacent to these
sites. The bulk of the contamination associated with the OU1 Central Groundwater Plume is located
beneath Building 133; however, some portions of OU1 extend north from the main Fleet Readiness

Center (FRC)-East complex. In particular, Site 47, the Industrial Area Sewer System, extends from the
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FRC-East main facilities and either connects to or runs past Hangars 131, 1665, 1667, and 1700. Site 47 is
a system of underground pipes and aboveground drains that transfer industrial wastewater to the
industrial wastewater treatment plant (CH2MHILL 2008). Portions of this sewer system, which was
originally installed in 1942, have leaked over the years. Infiltration and leakage studies have been
conducted along this sewer line, and repairs to the system are ongoing. Additional treatment has been
recommended for the groundwater in the entire area of the OU1 Central Groundwater Plume to include
Site 47. A pump and treat system for this plume was installed in 1998; however, the system was shut
down in February 2005 as it was not achieving the remedial action objectives (CH2ZMHILL 2008).

Remedial investigations and feasibility studies continue at OU1.

Site 90 (OU14) is a plume of groundwater contamination first identified near Hangar 130. (Hangar 130 is
located near Hangars 1700 and 1701, which are proposed for demolition under the Proposed Action.)
The Final OU14 Remedial Investigation (RI) Report was submitted in July 2008 and includes the results of
the human health and ecological risk assessment. Based on an evaluation of the data collected during all
phases of the RI, including historical data, cVOC contamination is limited to the Surficial Aquifer
groundwater and a small area of soil near Tank Farm A (located west of Hangar 1701). Petroleum
underground storage tank-related contamination is prevalent throughout the site in soil and Surficial
Aquifer groundwater (DoN 2008a). The baseline human health risk assessment concluded that there are
no risks above acceptable ranges from exposure to surface water, sediment, or groundwater from the
Yorktown Aquifer. Moreover, there are no risks or hazards above acceptable ranges for the construction
worker, current/future industrial worker, or an adult/adolescent trespasser/visitor (DoN 2008a). An
evaluation of vapor intrusion screening results in the Final OU14 Rl Report indicates a potential risk to
current/future industrial workers from inhalation of estimated vapor concentrations of 2, 1-
dichloroethane, benzene, trichloroethene, and vinyl chloride vapors (CH2ZMHILL 2008). The selected
remedy for the groundwater contamination at OU14 is monitored natural attenuation and land use
controls (LUC) (DoN 2009e). In general, LUCs maintain groundwater and associated property-use
restrictions until the contaminant concentrations in groundwater have been reduced to levels that allow

for unlimited use/unrestricted exposure (DoN 2009e). The objectives of the LUCs include the following:

e Prohibit all uses of groundwater from the Surficial Aquifer within the LUC boundaries (except for
monitoring and remediation purposes), including, but not limited to, human consumption,
dewatering, irrigation, heating/cooling, and industrial processes, unless prior written approval is
obtained from the USEPA and NCDENR;

e Prohibit unauthorized intrusive activities below the water table within the LUC boundaries, unless

prior written approval is obtained from the USEPA and NCDENR,;

e Evaluate the potential for vapor intrusion impacts from new building construction, major physical

modifications, or changes in occupancy/usage of existing structures within the LUC boundaries; and
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e Maintain the integrity of any existing or future monitoring or remediation system at the site

(personal communication, Potter 2009).

In addition, MCAS Cherry Point is required to notify USEPA and NCDENR at least 60 days in advance of
any proposed land use changes (e.g., excavation below the water table in contaminated areas,
installation of a groundwater supply well, etc.) that are inconsistent with the LUC objectives or the
selected remedy for OU14. Until concurrence is obtained from these regulatory agencies, no land use

change can be implemented (personal communication, Potter 2009)
5.5.2 Environmental Consequences

Hazardous Materials. Established procedures for the management of hazardous materials would be
followed during the demolition of older structures and construction of new facilities. Specifically, the
demolition and construction contractor(s) would be responsible for notifying MCAS Cherry Point
Environmental Affairs Department prior to bringing any hazardous materials onto the Air Station. The
demolition and construction contractor(s) would also be responsible for appropriately managing and

disposing of, if necessary, any hazardous materials used on the site during these activities.

Established procedures for hazardous material management established for MCAS Cherry Point would
also be followed during squadron operations. It is anticipated that the quantities and types of hazardous
materials needed for maintenance of the F-35B would be comparable to those currently used for
maintenance of legacy aircraft. The major differences would be the use of a non-chromium containing
coatings, unlike the hexavalent chromium containing materials used by legacy aircraft. The elimination
of these substances would slightly reduce the amount of hazardous materials used, thus reducing the

overall potential impacts to the environment (personal communication, Luker 2009).

Toxic Substances. All structures proposed for demolition would be inspected for ACM and LBP according
to established MCAS Cherry Point procedures. All ACM would be properly removed and disposed of
prior to or during demolition in accordance with 40 CFR 61.40 through 157 and established MCAS
Cherry Point procedures. All LBP would also be managed and disposed of in accordance with the Toxic
Substances Control Act, OSHA regulations, North Carolina requirements (regarding site work practices
for buildings with LBP), and established MCAS Cherry Point procedures.

Hazardous Waste. Established procedures for the management of hazardous wastes would be followed
during the demolition of older structures and construction of new facilities. Specifically, the demolition
and construction contractor(s) would be responsible for coordinating disposal of any hazardous wastes

generated with MCAS Cherry Point.

Established procedures would also be followed during squadron operations. The amounts of hazardous
wastes generated in operations involving primer are expected to decrease slightly with the introduction

of the F-35B, as the primer for that aircraft does not contain cadmium or chromium (personal
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communication, Luker 2009). MCAS Cherry Point operates as a large quantity generator of hazardous
waste. The exact amounts of hazardous waste generated under each alternative are unknown; however,
under all alternatives MCAS Cherry Point would continue to operate within its hazardous waste permit

conditions.

Contaminated Sites. As stated previously, OU1 covers approximately 565 acres in the industrialized
portion of the Air Station. Hangars 131, 1665, 1667, and 1700 (hangars that may be demolished under
the Proposed Action) are located within the boundaries of the OU1 Central Groundwater Plume. OU14 is
a plume of groundwater contamination first identified near Hangar 130. Hangar 130 is located near
Hangars 1700 and 1701, which are proposed for demolition under the Proposed Action. These have
been extensively evaluated. Based on a review of the information compiled to date, the existing
contamination at OU1 is not expected to impact demolition or construction phases as long they are

consistent with the control objectives and selected remedy for OU1.

Existing contamination at OU14 is not expected to impact any alternative activities as long they are
consistent with the control objectives and selected remedy for OU14 (refer to Section 5.5.1 for
additional information). This conclusion is based on the fact that site preparation and construction
activities would not encounter surficial groundwater (i.e., the upper Surficial Aquifer extends from
approximately 12 ft below ground surface to a depth of 25 to 30 ft below ground surface), project
specific stormwater Best Management Practices (BMPs) such as windbreaks and water spraying would
be employed to control dust during construction activities, and excavated soils with potential
contamination would be segregated and sampled (DoN 2009e; MCAS Cherry Point 2009d). The sampling
would define the nature of the potential worker exposure, and determine whether the soils can be
reused at the site or disposed of off-site at a facility permitted to receive the soils pursuant to
appropriate North Carolina regulations. Furthermore, prior approval may be required from the USEPA
and NCDENR before construction can begin. Although changes to the existing land use are not expected
under the Proposed Action, the construction contractor(s) would need to review and adhere to the LUCs
for OU14, including the evaluation of the vapor intrusion pathway (DoN 2009e; personal

communication, Potter 2009).

5-42 Chapter 5: MCAS Cherry Point—Affected Environment and Environmental Consequences
Hazardous Materials, Toxic Substances, Hazardous Waste, and Contaminated Sites October 2010



U.S. Marine Corps East Coast F-35BB Basing EIS

No Action Alternative

Under the No Action Alternative, the Proposed Action would not be implemented; therefore, baseline

conditions would remain unchanged.

5.5.3 Summary Comparison of Alternatives

Table 5.5-1 presents a summary of the impacts by alternative.

Table 5.5-1 Hazardous Materials, Toxic Substances, Hazardous Waste, and Contaminated Sites

Summary Comparison of Alternatives

Alternative

Environmental Consequences

Action Alternatives

e Established procedures for the management of hazardous materials and hazardous
waste would be followed during the demolition of older structures and construction of
new facilities

® Primers containing cadmium and chromium would be discontinued

e Surveys would be conducted for presence of ACM and LBP; all ACM would be removed
and properly disposed of and LBP would be managed and properly disposed

e OU1 and OU14 are not expected to be impacted since the alternative activities are
consistent with existing controls and selected remedies at these two sites

e OU1 would have no effect on squadron operations

e Construction contractor(s) would need to review and adhere to the land use controls
for any new construction occurring within OU14

No Action Alternative

e Baseline conditions would persist
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5.6 Safety

5.6.1 Affected Environment (Baseline Conditions)

Aviation Safety. The Federal Aviation Administration (FAA) is responsible for ensuring safe and efficient
use of U.S. airspace by military and civilian aircraft and for supporting national defense requirements. In
order to fulfill these requirements, the FAA has established safety regulations, airspace management
guidelines, a civil-military common system, and cooperative activities with the DoD. The primary

concern with regard to military training flights is the potential for aircraft mishaps.

As discussed in Section 3.6, aircraft mishaps are classified as A, B, or C. Class A mishaps are the most
severe with total property damage of $2 million or more, a fatality, or permanent total disability.
Historic mishap data relative to flight hours flown for current F/A-18s and AV-8Bs are provided in Table

4.6-1. Mishap rates are typically calculated per 100,000 flying hours.

The Marine Corps Class A aviation mishap rate for all Marine Corps aircraft for Fiscal Year 2002 (FY02)
through FYO8 was 2.8 mishaps per 100,000 flight hours flown (Naval Safety Center 2009a). Of those,
eight occurred between 1999 and 2009 and two involved non-legacy aircraft (i.e., an AH-1 and a C-2).

Table 5.6-1 Historic Worldwide Class A Flight Mishaps for
Legacy Marine Corps Aircraft’

F/A-18° AV-8B
Year Class A Flight Mishap Class A Flight
Mishaps Hours Rate Mishaps Hours
FY99 3 267,714 1.12 7 30,441 23.00
FYOO 9 242,459 3.71 2 22,088 9.05
FYO1 7 248,956 2.81 1 32,372 3.09
FYO2 6 276,226 2.17 3 43,078 6.96
FYO3 11 253,480 4.34 3 47,103 6.37
FY04 14 226,353 6.19 2 40,775 491
FYO5 4 232,487 1.72 5 37,969 13.17
FYO6 6 224,377 2.67 3 40,467 7.41
FYO7 5 207,137 2.41 1 35,718 2.80
Total 172 5,194,591 3.31 96 904,933 10.6

Sources: Naval Safety Center 2007, 2009a
Note:*Historic mishap data is based on a $1 million Class A threshold, which changed to $2 million in
October 2009, the actual number of Class A mishaps may be less than reported
®F/A-18 data reflects F/A-18A/B/C/D mishaps, not only those related to Marine Corps aircraft.

Emergency and Mishap Response at MCAS Cherry Point. MCAS Cherry Point maintains detailed
emergency and mishap response plans to react to an aircraft accident, should one occur. These plans
assign agency responsibilities and prescribe functional activities necessary to react to major mishaps,
whether on or off Station. Response would normally occur in two phases. The initial response focuses on
rescue, evacuation, fire suppression, safety, elimination of explosive devices, ensuring security of the
area, and other actions immediately necessary to prevent loss of life or further property damage. The

initial response element usually consists of Aircraft Rescue Fire Fighters, Emergency Medical
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Technicians, and Military Police. The second phase is the mishap investigation, which is comprised of an
array of organizations whose participation would be governed by the circumstances associated with the

mishap and actions required to be performed.

Accident Potential Zones (APZs). Clear Zones and APZs for MCAS Cherry Point are depicted in Figure
5.6-1. Land use plans, programs, and controls address compatible development within the APZs. For

further information, please refer to Section 5.7.

Bird/Wildlife Aircraft Strike Hazards (BASH). The intent of the MCAS Cherry Point BASH Reduction Plan
is to reduce BASH issues at the Air Station by creating an integrated hazard abatement program through
awareness, avoidance, monitoring, and actively controlling bird and animal population movements
(MCAS Cherry Point 2007). Some of the procedures outlined in the BASH Plan include monitoring the
airfield for bird and wildlife activity, issuing bird hazard warnings, initiating bird avoidance procedures
when potentially hazardous bird activities are reported, and submitting BASH reports for all incidents.
MCAS Cherry Point Air Station Order 3000.2B requires Air Traffic Control Tower personnel to
communicate the current airfield BASH condition via the Automatic Terminal Information System per
FAA Order 7110.65.

Since 1999, there have been 92 BASH incidents recorded for MCAS Cherry Point with four occurring
from January 2009 through August 2009 (Naval Safety Center 2009c). None of the incidents involving
military aircraft resulted in an aircraft mishap. However, a September 2007 commercial DC-10 aircraft
struck a great blue heron. This BASH incident destroyed one engine and caused $1.7 million in repairs to
the aircraft (FAA 2010). Identification of species involved in BASH incidents began in 2008. Songbirds,
including the Yellow Throated Vireo (Vireo flavifrons), Mourning Dove (Zenaida macroura), American
Robin (Turdus migratorius), and Cliff Swallow (Hirundo pyrrhonota) were the most common types of
birds involved in BASH incidents. Of the species identified, most incidents occurred in September and
October. Other shorebirds, such as the Killdeer (Charadrius vociferus) and two bats were also identified
in BASH incidents (Naval Safety Center 2010).

Explosive Safety. The magazine storage complex is located in the west central area of MCAS Cherry
Point. It contains 40 magazines and a ready service area. The ready service area is used by tenant
activities to prepare and temporarily hold training munitions for delivery to the flight line and
subsequent use. Other facilities used by the ordnance division include an office building, maintenance
and carpenter shop, vehicle parking shed, guard house, and quonset hut for classroom use. The
Explosive Safety Quantity Distance (ESQD) arcs are shown in Figure 5.6-2. These arcs are for the
maximum amount of ordnance authorized for each magazine, even though the actual amount stored
may be less (MCAS Cherry Point 2008b).

Construction Safety. All construction and demolition activities that take place at MCAS Cherry Point are

performed in accordance with applicable OSHA regulations. Specific practices and policies to protect
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human health and minimize safety risks are coordinated between the contractor and the Safety Office

prior to initiation of construction and demolition activities at MCAS Cherry Point.
5.6.2 Environmental Consequences

Aircraft Mishaps and Mishap Response. The F-35B is a new type of aircraft and historical trends show
that mishaps of all types decrease the longer an aircraft is operational as flight crews and maintenance
personnel learn more about the aircraft’s capabilities and limitations. As the F-35B becomes more
operationally mature, the aircraft mishap rate is expected to become comparable with a similarly sized
aircraft with a similar mission. For instance, since 1980, the average historical mishap rate for the F/A-18
and AV-8B is 4.39 mishaps per 100,000 flight hours. The Marine Corps Class A aviation mishap rate for all
Marine Corps aircraft for FY02 through FYO8 was 2.8 mishaps per 100,000 flight hours flown (Naval
Safety Center 2009b). However, each decade since 1980 has seen a marked reduction in mishaps.
Specifically, from 1980 to 1989, the average mishap rate was 5.56; from 1990 to 1999, the average
mishap rate was 4.54; and from 2000 to 2007, the average mishap rate was 3.71. Specific to MCAS

Cherry Point, the annual average Class A mishap rate is 0.1.

Although the F-35B is a new aircraft, the single engine that powers it is a compilation product of 30
years of engineering, lessons learned from previous single aircraft engines with a similar core, and tens
of thousands of hours during operational use. The propulsion system design included a dedicated
system safety program with an acceptable risk level that was more stringent than legacy engines. The
engine safety program focused on the major contributors of what previously caused the loss of an
aircraft and provided redundancies in case of control system failures, and additionally, allowed for safe
recovery of the aircraft even with system failures. Throughout the design and testing process, the safety
initiatives took the previous Best Practices for single engine safety and built upon them to promote flight
safety progress. Examples of design characteristics that are damage tolerant and enhance safety include
a dual wall engine liner, a fan blade containment shell, and a shaft monitor for vibration, torque, and

alignment.

In addition, several technologies have been developed through the years to reduce mishap rates. These
technologies include advanced warnings to prevent aircraft from crashing into terrain and man-made
structures due to pilot or navigational system error; data recorders that provide lessons-learned from
every mishap; and back-up 