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1.0 PURPOSE OF AND NEED FOR THE PROPOSED ACTION

1.0 Purpose of and Need for the Proposed Action

1.1 Introduction

The Joint Flight Campaign (JFC) flight tests are sponsored by the Office of the Under Secretary
of Defense for Research and Engineering, which has designated the Department of the Navy
(Navy, or DON) Strategic Systems Programs (SSP) as one of two lead agencies for the Proposed
Action. The United States Department of the Army (U.S. Army) has designated the U.S. Army
Rapid Capabilities and Critical Technologies Office (RCCTO) as the second lead agency.
Together SSP and RCCTO form the joint Action Proponents for this Supplemental Environmental
Assessment/Overseas Environmental Assessment (EA/OEA).

This Supplemental JFC EA/OEA provides additional analysis for new launch locations at the
Pacific Missile Range Facility (PMRF) and the Pacific Spaceport Complex Alaska (PSCA) for up
to six joint test operations per year until 2032, after the Finding of No Significant Impact /Finding
of No Significant Harm (FONSI/FONSH) is signed, if approved. The addition of the new launch
locations in this Supplemental EA/OEA does not change the total number of flight tests analyzed
in the 2022 JFC EA/OEA. The proposed JFC joint test operations evaluated in the Supplemental
EA/OEA include the options to (1) launch from the Terminal High Altitude Area Defense (THAAD)
launch pad at PMRF, (2) launch from PSCA, and (3) Pacific Broad Ocean Area (BOA) payload
impact down range of PSCA.

SSP, RCCTO, and the United States Army Space and Missile Defense Command (USASMDC)
have prepared this Supplemental EA/OEA in accordance with the National Environmental Policy
Act (NEPA) (42 United States Code [U.S.C.] § 4321, as amended), the Council on Environmental
Quality Regulations for Implementing the Procedural Provisions of NEPA (Title 40 Code of
Federal Regulations [CFR] 88 1500-1508), the Department of the Army Procedures for
Implementing NEPA (32 CFR § 651), and the Chief of Naval Operations Instruction M-5090.1.

1.2 Purpose of and Need for the Proposed Action

The purpose of the Proposed Action is to perform the JFC land-based test launches at PMRF and
PSCA, with payload impacts in the Pacific BOA, to collect data to verify Long Range Hypersonic
Weapon (LRHW) performance.

The Proposed Action is needed to prove that the Conventional Prompt Strike weapon system and
Army LRHW system meet all key performance requirements within the capabilities of the All-Up-
Round (AUR) missile used by both systems. To meet the Conventional Prompt Strike and LRHW
program objectives, test events must satisfy certain critical objectives. Critical objectives include
demonstrating weapon system effectiveness, demonstrating applicable design features, and
establishing effective operating procedures, which also ensure the safety of the warfighter and
the public.
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1.3 Scope of Environmental Analysis

This Supplemental EA/OEA includes an analysis of potential environmental impacts resulting from
proposed launch activities at the THAAD launch site at PMRF; proposed launch activities at
Area 1 (Long Range Radar Area) or Launch Pad 2 (LP-2) at PSCA; and proposed terminal impact
activities in the Pacific BOA. The No Action Alternative is also analyzed.

The 2022 JFC EA/OEA (DON and U.S. Army 2022) analyzed potential environmental impacts
from launch at the Sandia National Laboratories/Kaua’i Test Facility (SNL/KTF) Launch Pad 42,
over-ocean vehicle flight in the Pacific, booster splashdown in the Pacific BOA, and payload
impact in the Pacific BOA. Handling, loadout, launch activities, and impact areas analyzed in the
JFC EA/OEA (DON and U.S. Army 2022) are referenced throughout the Supplemental EA/OEA,
but are not analyzed in this Supplemental EA/OEA. The scope (i.e., Proposed Action) of the
environmental analysis for this Supplemental EA/OEA is limited to the following differences (aka
deltas) from the 2022 JFC EA/OEA (DON and U.S. Army 2022).

e Launch activities of the LRHW system at PMRF’s THAAD launch site and PSCA’s Area
1 and LP-2

e Pacific BOA booster splashdown and payload impact locations not evaluated in the JFC
EA/OEA

The environmental resource areas evaluated in detail in this Supplemental EA/OEA are depicted
in Table 1-1. The resources that were not evaluated in detail were determined to have potential
impacts at negligible or nonexistent levels.

Table 1-1. Summary of the Anticipated Impacts to the Environmental Resources in the Region of Influence

Proposed Action

Resource PMRF PSCA Pacific Ocean
Air Quality and Climate Change E

Airspace Management

Water Resources E E E
Geology and Soils

Cultural Resources E

Biological Resources E E E

Land Use

Noise and Vibration
Infrastructure and Utilities

Transportation/Traffic

Public Health and Safety E E

Hazardous Materials and Wastes E E E
Socioeconomics, Environmental Justice E

Aesthetics and Visual Resources
Note: Shaded boxes marked | E | indicate areas that were evaluated in detail.
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1.0 PURPOSE OF AND NEED FOR THE PROPOSED ACTION

1.3.1 Key Documents

Key documents are sources of information incorporated into this Supplemental EA/OEA. These
documents are considered to be key because they address similar actions, analyses, or impacts
that may apply to this Proposed Action. See Appendix C for the list of Key Documents.

1.4 Relevant Laws and Regulations

The JFC Action Proponents have prepared this Supplemental EA/OEA based on federal and state
laws, statutes, regulations, and policies that are pertinent to the implementation of the Proposed
Action. See Appendix D for a list of the laws and regulations relevant to the Proposed Action.

1.5 Cooperating Agencies, Public and Agency Participation and
Intergovernmental Coordination

Seventeen Agencies/groups were requested to participate as Coordinating Agencies in the
preparation of this Supplemental EA/OEA (40 CFR § 1501.6; refer to Chapter 8.0 for the
distribution list and Appendix A for Agency/Group correspondence). Regulations from the
Council on Environmental Quality (40 CFR § 1506.6) direct agencies to involve the public in
preparing and implementing their NEPA procedures.

United States Fish and Wildlife Service (USFWS) Coordination and Consultation — The
Action Proponents have determined that the Proposed Action, specifically launch activities from
the THAAD launch site and booster splashdown offshore of Kodiak Island, may affect Endangered
Species Act (ESA)-listed species and designated critical habitats under the jurisdiction of the
USFWS. The Action proponents prepared a Biological Evaluation to evaluate the potential effects
of the Proposed Action on ESA-listed species under the jurisdiction of the USFWS (U.S. Army
and DON 2023a; Appendix G). The Action Proponents initiated consultation with the USFWS
under Section 7 of the ESA for potential effects to ESA-listed species on August 29, 2023. On
October 30, 2023, the USFWS issued a letter of concurrence that proposed activities may affect
but are not likely to adversely affect ESA-listed species in the Gulf of Alaska (Appendix A). On
December 14, 2023, the USFWS issued a letter of concurrence that proposed launch activities at
PMRF may affect but are not likely to adversely affect ESA-listed species or designated critical
habitat (Appendix A).

National Marine Fisheries Service (NMFS) Coordination and Consultation — The Action
Proponents have coordinated with NMFS regarding the potential effects of the Proposed Action
on marine ESA-listed species and designated critical habitats, species protected under the Marine
Mammal Protection Act (MMPA), and essential fish habitat (EFH). The effects of over-ocean flight,
booster splashdown, and payload impact in a Pacific BOA were evaluated in the JFC EA/OEA for
flight tests from SNL/KTF and the Action Proponents consulted with NMFS on the potential effects
of those activities on ESA-listed species (see NMFS 2021). Because proposed JFC Supplemental
activities may affect ESA-listed species and designated critical habitats not considered in the 2021
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JFC consultation, the Action Proponents prepared a Marine Biological Evaluation (U.S. Army and
DON 2023b; Appendix G) and requested an amended consultation for JFC activities from NMFS
on July 7, 2023. On November 14, 2023, NMFS issued a letter of concurrence that proposed JFC
supplemental activities may affect but are not likely to adversely affect ESA-listed species
(Appendix A). The Action Proponents also prepared an EFH Assessment (U.S. Army and DON
2023c; Appendix G) to support consultation with NMFS on the potential effects of the Proposed
Action on EFH. The NMFS provided a conservation recommendation to ensure that potential
adverse effects to EFH are avoided and minimized on December 20, 2023 (Appendix A) and
consultation was concluded on December 22, 2023, with the Action Proponent’'s commitment to
implement the conservation recommendation (Appendix A).

Public and Intergovernmental Coordination — The Action Proponents coordinated with Alaskan
agencies and Stakeholders relative to Kodiak. These include United States Environmental
Protection Agency (USEPA) Region 10, Sun’aq Tribe of Kodiak, Alutiiq Tribe of Old Harbor,
Alaska Department of Fish and Game (ADFG), Alaska State Historic Preservation Office, Alaska
Department of Transportation & Public Facilities, and the Alaska Aerospace Corporation (AAC).

A Notice of Availability for the Draft Supplemental EA/OEA and Draft FONSI/FONSH was
published, indicating where copies could be obtained or reviewed; the duration of the comment
period; and where comments could be sent. During the public comment period, comments could
be submitted via the project website or mailed to a USASMDC address. The Notice of Availability
was published in the newspapers shown in Table 1-2.

Table 1-2. Newspaper Publications for the Notice of Availability and Repositories for Draft EA/IOEA Copies

Il:zlégtcign City/Town Newspaper Library

PMRF, Kaua'i, | Kekaha, Hawai'i The Garden Island Waimea Public Library, Waimea, HI

Hawai'i Waimea, Hawai'i Hanapepe Public Library, Hanapepe, HI

PSCA, Kodiak, | Kodiak, Alaska Kodiak Daily Mirror Kodiak Public Library, Kodiak, AK

Alaska Anchorage, Alaska | Anchorage Daily News | Anchorage Public Library (Z.J. Loussac Public Library),
Anchorage, AK

In accordance with Council on Environmental Quality and Department of Defense (DOD)
regulations for implementing NEPA, the Navy and the U.S. Army circulated the Draft
Supplemental EA/OEA for public review from December 1-31, 2023. Substantive comments
received on the Draft Supplemental EA/OEA and responses to those comments are provided in
Appendix B. Copies of the Draft Supplemental EA/OEA and Draft FONSI/FONSH were
placed in local repositories for public access and made available over the Internet at
https://jfceaoea.govsupport.us. Agencies, organizations, and repositories that were directly
notified about the NOA or received a copy of the document are listed in Chapter 8.0.
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Following the public review period, the JFC Action Proponents decided to sign the
FONSI/FONSH, which allows the Proposed Action to be implemented. The Final Supplemental
EA/OEA includes both the written comments (i.e., letters and electronic messages received) and
their resolutions. The Final Supplemental EA/OEA and FONSI/FONSH were made accessible on

the internet at https://jfceaoea.govsupport.us.
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2.0 Description of the Proposed Action and
Alternatives

2.1 Proposed Action

The Navy SSP and U.S. Army RCCTO are considering up to three launch locations at PMRF and
PSCA, and payload impact areas in the Pacific BOA for the JFC Flight Tests Supplemental
EA/OEA Proposed Action. Since the 2022 JFC EA/OEA was published (DON and U.S. Army
2022), the Action Proponents have identified two additional JFC launch locations and one
additional impact location that meet the JFC EA/OEA purpose and need and the screening
criteria/evaluation factors highlighted in Section 2.3. These two launch locations and the
additional impact location encompass the Proposed Action that is analyzed in this Supplemental
EA/OEA against the No Action Alternative (Section 2.4).

The Proposed Action would add potential launch and impact locations to the JFC EA/OEA
selected actions of up to six flight tests per year over 10 years designed to prove various aspects
of the JFC system’s capabilities. The analyzed additional launch and impact locations consist of
two test scenarios: (1) launch from PMRF’s THAAD launch site with payload impact in the Pacific
BOA; and (2) launch from PSCA'’s Area 1 or LP-2 with a payload impact in the Pacific BOA (Figure
2-1).

Flight tests are designed to prove various aspects of the LRHW system’s capabilities. The LRHW
launch vehicle consists of a two-stage booster system and payload known as an AUR missile
(Figure 2-2). The AUR is approximately 1 meter (m; 3 feet [ft]) in diameter and 10 m (30 ft) in
length. The first and second stage include up to approximately 9,000 kilograms (kg; 20,000
pounds [Ib]) of rocket propellant.

All transportation, handling, and storage of the rocket motors and other ordnance at PMRF and
PSCA would occur in accordance with DOD, Navy, U.S. Army, and U.S. Department of
Transportation policies and regulations to safeguard the materials from fire or other mishap. All
shipments to Hawai'i would be inspected to prevent the introduction of alien species of plants and
animals into the environment.

The Proposed Action entails standard ground preparations and pre-flight activities for the test at
the proposed launch sites; launch from the THAAD launch site and PSCA Area 1 or LP-2; post
launch operations at proposed launch sites; booster splashdown in the Pacific BOA; and payload
impact in the Pacific BOA. These standard preparations and preflight activities are covered under
other NEPA analyses (DON and U.S. Army 2022, DOD 2017).
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O Proposed JFC Supplemental Launch Location

® Reference Location
] JFC Supplemental PSCA Pacific BOA
JFC Supplemental PMRF Pacific BOA

JFC EAJOEA Pacific BOA
0 950 1,900 3,800 N
N T orcters
[ e VI A
0 650 1300 2500

Figure 2-1. Additional Supplemental Launch and Impact Locations
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Table 2-3. TEL System Characteristics

Gross Launcher Weight

104,700 Ib

Payload

(2) AUR+C (44,000 Ib)

Dimensions (LxWxH)

581.3" x 101.9" x 141.3" (transport)
573.5" x 194" x 540" (emplaced)

Launch Angle

80° +2°

Electrical Power

(2) MEP-1040 AMMPS 10kW generators

Hydraulic Power

6 to 15 gallons per minute @ 3,000 pounds per square inch
Actuation via tethered controller

Environmental Control

Dual 18K BTU/H cooling / 14 BTU/H heating units

Four Point Stabilization

Level on 5% (3°) grades

Air Transportable

C-17 - Full payload

January 2024 | 2-6

BSV Assembly BOC Assembly
Gross Weight 13,000 Ib (estimated) Gross Weight 27,500 Ib (estimated)
(Ci‘)’(‘\a/\r/?('”))'mens'°”s 327in. X 86 in. x 99 in. (Ci‘)’(‘\a/\r/?('”))'mens'°”s 351.31n. X 99.5in. X 1475 in,
Prime Mover 2320-01-518-7332, Prime Mover 2320-01-447-3891, M-1085 Al
HMMWVA-M1152A2 Electrical Power 15 kW, 208 VAC, 3 PH

Air Transport Yes Environmental Control Unit | 13627647-9, Applied Companies
Highway Transport Yes Air Transport Yes
Road March Yes Highway Transport Yes

Road March Yes

Figure 2-4. LRHW AUR Support Vehicles Characteristics
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Figure 2-5. PMRF Launch and Launch Support Locations
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Figure 2-6. Location Map for PSCA Launch Sites
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Figure 2-7. PSCA Area 1
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Figure 2-8. PSCA Launch Pad 2 (LP-2)

2.1.3 Terminal Location Preparations and Operations

For a nominal mission, it is anticipated that up to 4 weeks of increased activities would be required
in the BOA. Various test support will be deployed in the BOA (i.e., self-stationing sensor rafts,
support ship/vessel, telemetry assets). It is expected that the support ship would remain on station
for up to 2 weeks while waiting for the test to occur. Vessel operations, particularly in the BOA,
would only occur when weather and sea conditions are acceptable for safe travel. Vessel
operations would not involve any intentional ocean discharges of fuel, toxic wastes, or plastics
and other solid wastes that could potentially harm marine life. Refer to the JFC EA/OEA (DON
and U.S. Army 2022, Section 2.5.4.1, Pages 2-15 through 2-16) for a thorough description of the
various test support.
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NOTAMs and NTMs would be published and circulated in accordance with established
procedures to provide warning to personnel and local residents concerning any potential hazard
areas that should be avoided.

2.1.4 Flight Test

Flight test activities may include launch from the THAAD launch site and impact of the payload in
the Pacific BOA. Following motor ignition and liftoff from the launch location, the first-stage motor
would burn out down range and separate from the second stage with the inter-stage assembly
also being jettisoned. The first-stage motor would splash down in the stage 1 booster drop zone,
which would be located more than 5.5 km (3.0 nautical miles [nm]) from shore. Farther into flight,
the second-stage would burn out and separate, with the payload adapter also being jettisoned
from the payload. The payload would fly toward predesignated sites in the BOA. Splashdown of
the spent motor stage, inter-stage, payload adaptor and payload would occur at different points
in the open ocean within the stage 2 booster drop/payload impact zone, all of which would be
greater than 22 km (12 nm) from shore. Jettison of the inter-stage and separation of the payload
would occur outside the atmosphere, and all anticipated impacts would be outside any Marine
National Monuments. Refer to the JFC EA/OEA for a thorough description of the flight test, flight
safety measures, and sensor coverage from PMRF (DON and U.S. Army 2022; Section 2.5.5.1,
Pages 2-16 through 2-18).

Flight test activities may include launch from PSCA'’s Area 1 or LP-2 and impact of the payload in
the Pacific BOA. Motor ignition and liftoff from the launch location, and stage separations would
essentially be the same as summarized above. Refer to the FT-3 EA/OEA (U.S. Army 2021,
Section 2.5.5, Pages 2-10 through 2-13) for descriptions of the flight test from motor ignition to
payload impact, sensor coverage, and details regarding the onboard Flight Termination System.

2.1.5 Post Flight Test

Refer to the JFC EA/OEA for a thorough description of post flight test activities that would occur
at PMRF (DON and U.S. Army 2022; Section 2.5.6.1, Page 2-25). At PSCA, after the last flight
test, any mobile equipment brought to PSCA would be dismantled and packed for shipment back
to its original location. Any waste materials generated would be disposed of according to
applicable regulations and range procedures and policy by PSCA, depending on whether the
material is determined to be hazardous or solid waste. (DOD 2017)

2.2 Locations

The Navy SSP and U.S. Army RCCTO are considering up to three launch locations at PMRF and
PSCA, and payload impact areas in the Pacific BOA for the JFC Flight Tests Supplemental
EA/OEA Proposed Action (Table 2-4). Actions covered in the 2022 JFC EA/OEA (DON and U.S.
Army 2022) is not analyzed in this Supplemental EA/OEA. Locations in the Proposed Action
Region of Influence (ROI) are shown in Figure 2-5 through Figure 2-10.
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Figure 2-9. Proposed Activity Locations for PMRF-Launched Tests
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Figure 2-10. Proposed Activity Locations for PSCA-Launched Tests
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Table 2-4. All Proposed Launch Sites and Impact Area Locations

Pacific Missile Range Facility

Launch Site Impact Area

Launch from Terminal High Altitude Area

Defense Launch Site Impact in Pacific Ocean Broad Ocean Area

Pacific Spaceport Complex Alaska

Launch Site Impact Area
Area 1 (Long Range Radar Area)
Launch Pad 2

Impact in Pacific Ocean Broad Ocean Area

PMRF's THAAD launch site was selected as an alternative test range for the JFC flight tests
because of its launch pad infrastructure and suitability, data collection and storage capabilities,
booster and explosive materials storage capabilities, available timeframe for test launches, range
and explosive safety record, and ability to meet security requirements for conducting the
Proposed Action.

PSCA’s Area 1 and LP-2 have been designated by PSCA to accommodate mobile systems with
launchers because of their connections to range infrastructure (i.e., fiber, communications, etc.),
lightning protection, and flat surface. Area 1 is a gravel pad. LP-2 is a concrete pad. Area 1 was
previously used by the THAAD launch system and Patriot weapon systems, and LP-2 has been
used for Strategic Target System missions. See the Spaceport Master Plan (AAC 2021), Page
2-16, for a thorough description of LP-2; and Page 2-24 for a thorough description of Area 1.

The Pacific BOA sites will be pre-selected as booster drop zones and payload impact zones and
monitored to ensure that there would be no vessels or aircraft in the vicinity.

2.3 Screening Factors

The NEPA implementing regulations provide guidance on the consideration of alternatives to a
federally proposed action and require rigorous exploration and objective evaluation of reasonable
alternatives. Only those alternatives determined to be reasonable and that meet the purpose and
need require detailed analysis. Alternatives analyzed in this Supplemental EA/OEA meet all
screening factors.

Refer to the JFC EA/OEA (DON and U.S. Army 2022) for the full screening criteria/evaluation
factors. For the deltas presented in this JFC Flight Tests Supplemental EA/OEA, the screening
factors are as follows:

1. The launch and impact location must be available for and capable of conducting JFC flight
tests within the required timeframes.

2. The launch pad is capable of supporting the TEL launch configuration.
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3. Thelaunch pad is capable of supporting the weight of the TEL and supporting equipment.
4. The equipment and personnel required to support the test will be available when required.

Capable of incorporating the additional locations for flight tests beginning in first quarter
Fiscal Year (FY) 2025.

6. Launch and impact locations must meet security requirements.

2.4 No Action Alternative

The Navy SSP and U.S. Army RCCTO have been directed by the U.S. DOD to perform the JFC
flight testing. In accordance with NEPA and the Navy and Army implementing regulations, the No
Action Alternative is an alternative that must also be analyzed.

Under the No Action Alternative, the Action Proponents could not test the AUR at the analyzed
locations, which would adversely impact national security and the United States' strategic
deterrence mission. The Proposed Action would not occur and the Action Proponents would not
pursue the JFC flight tests at PMRF’s THAAD launch site or PSCA'’s Area 1 or LP-2. Under the
No Action Alternative, JFC flight tests would not impact the Pacific BOAs not analyzed in the 2022
JFC EA/OEA. The actions analyzed in the JFC EA/OEA (DON and U.S. Army 2022) would still
occur under the No Action Alternative, including JFC launches from SNL/KTF Launch Pad 42 with
impact in the Pacific BOA.

The No Action Alternative would not meet the purpose and need for the Proposed Action;
however, as required by NEPA, the No Action Alternative is carried forward for analysis in this
Supplemental EA/OEA and provides a baseline for measuring the environmental consequences
of the action alternatives at each proposed location.
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3.0 Affected Environment

This chapter includes a discussion of the current environment that could be affected by the
Proposed Action and No Action Alternatives. In compliance with NEPA (42 U.S.C. § 4321, as
amended), Council on Environmental Quality Regulations (Title 40 CFR 88 1500-1508), and Army
Procedures for Implementing NEPA (32 CFR § 651), the information and data presented are
commensurate with the importance of the potential impacts to provide the proper context for
evaluating such impacts (DON and U.S. Army 2022).

3.1 Pacific Missile Range Facility

This Supplemental EA/OEA focuses on the potential for environmental impacts to water
resources, cultural resources, biological resources, public health and safety, and hazardous
materials and wastes at PMRF.

The Navy's PMRF at Barking Sands, Kaua'i is the world’'s largest instrumented, multi-
environment, military test range capable of supporting subsurface, surface, air, and space
operations. PMRF consists of over 1,100 square miles of instrumented underwater ranges, over
42,000 square miles of controlled airspace and a Temporary Operating Area covering 2.1 million
square nautical miles of ocean area. PMRF's mission includes providing training for Navy and
other DOD personnel using existing equipment and technologies to meet real world requirements
to maintain and achieve required states of readiness. PMRF’s mission also includes providing
support to Research, Development, Test, and Evaluation programs being developed by the DOD
(DON 2017a).

The potential environmental impacts to the following resource areas are considered to be
negligible or nonexistent at PMRF, so they were not analyzed in detail in this Supplemental
EA/OEA:

Air Quality and Climate Change: There would be no changes to potential impacts to air quality
because the February 2022 JFC EA/OEA discussed potential impacts to air quality at the PMRF
ROI, which includes both the THAAD and KTF launch sites, and the Proposed Action under the
Supplement does not increase the count of flight tests.

Airspace Management: Vehicle launches are a common activity/procedure from the THAAD
launch site at PMRF. All aircraft flights and operations in support of launch activities would comply
with current airport and airspace policies and procedures. There would be no changes to potential
impacts to airspace management because the potential launches of the AUR do not require the
use of or restriction on airspace outside the currently established warning areas (i.e., W-189,
W-187, and W-190). PMRF will continue to coordinate with the FAA prior to a vehicle launch. The
FAA acts as the U.S. agent for aeronautical information to the International Civil Aviation
Organization, and air traffic in the ROI is managed by the Honolulu Control Facility and Oakland
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Air Route Traffic Control Center. PMRF publishes dedicated warning NOTAMs 1 week before
hazardous operations; this is a notice containing information essential to personnel concerned
with flight operations but not known far enough in advance to be publicized by other means.

Geology and Soils: Kaua'i is a shield volcano, probably formed 5 million years ago (DOE 2018).
PMREF stretches 12.9 km (8 mi) along the western edge of a low-lying coastal terrace called the
Mana Plain, from Kokole Point on the south to Nohili Point on the North (DOE 2018). Local relief
is formed by low beach barrier dunes, mildly undulating blanket sands, and the more prominent
Nohili Dune located in the northern portion of PMRF, adjacent to the northwestern side of KTF at
Nohili Point (DOE 2018). The LRHW system positioning will require the use of 2.7 m (9 ft) long
grounding rods to go 1.8 m (6 ft) below ground surface. Because of the positioning of the JFC test
equipment at PMRF’'s THAAD launch site, and because the soil has previously been disturbed,
the soils at PMRF would be affected temporarily for the duration of the JFC flight test. Up to six
flight tests per year until 2032 are possible at PMRF, and no permanent changes are required for
JFC flight tests. Therefore, as a result of the Proposed Action, impacts to geological resources
would be expected to be negligible.

Land Use: The Hawaii Range Complex Environmental Impact Statement / Overseas
Environmental Impact Statement (DON 2008b; Section 3.3.2.1.8, Page 3-152) describes in depth
the land uses for the Main Base Complex and adjacent areas on the Mana Plain. There would be
no changes to potential impacts to land use because the JFC flight test represents activities that
are consistent with the mission and well within the limits of current operations of both PMRF and
the THAAD launch site. No impacts to land use resources would be expected because of the
Proposed Action.

Noise and Vibration: There have been no changes to potential noise receptors as discussed in
the February 2022 JFC Final EA/OEA. Typical launches at PMRF/Main Base result in high-
intensity, short-duration sound events. After launch, vehicles would ascend quickly, and sound
pressures are expected to remain elevated above ambient sound levels for less than 60 seconds
(Kahle et al. 2021). It is anticipated that the JFC flight tests would result in the same short-term
sound event during the liftoff of the vehicle, and the noise would be expected to be within the
limits less than 60 seconds sound durations.

Infrastructure and Utilities: PMRF's THAAD launch site was selected as an alternative test
range for the JFC flight tests because of its launch pad infrastructure; therefore, the Proposed
Action is not expected to impact PMRF's infrastructure or utility resources beyond the limits of
current operations.

Transportation/Traffic: Vehicle launches are a common activity/procedure from the THAAD
launch site at PMRF. There would be no changes to potential impacts to transportation/traffic
because the continuing use of on-installation roadways, parking areas, and access control points
leading to the THAAD launch site in preparation of a vehicle launch is not anticipated to
permanently alter the day-to-day traffic patterns on the installation and would be barely noticeable.
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All transportation of the vehicle components and other ordnance on PMRF and to PMRF would
occur in accordance with DOD, Navy, U.S. Army, and U.S. Department of Transportation policies
and regulations to safeguard the materials.

Socioeconomics: There have been no changes to temporary personnel requirements at PMRF
as a result of JFC flight tests and as discussed in the February 2022 JFC Final EA/OEA. No
foreseeable negative impacts to socioeconomic resources would be expected as a result of the
Proposed Action. See the Environmental Justice discussion below as it relates to impacts to
minority and low-income populations.

Environmental Justice: The JFC flight test includes a launch trajectory, range safety regulations
and procedures, and dispersing of noise over a wide area that avoids disproportionate impacts to
minority populations and low-income populations under Executive Order (EO) 12898, and to child
populations under EO 13045. No impacts to environmental justice would be expected as a result
of the Proposed Action.

Aesthetics and Visual Resources: There would be no changes to potential impacts to aesthetics
and visual resources because the JFC flight tests do not require any new construction at PMRF;
however, a temporary TEL, which requires 2.7 m (9 ft) grounding rods to be hammered in to 1.8
m (6 ft) below the ground surface, would be installed and removed when the flight tests are
complete.

3.1.1 Water Resources — PMRF

The following water resource discussions provide a description of the existing conditions for
surface water and groundwater resources at PMRF.

3.1.1.1 Regulatory Setting
Refer to Appendix D, Section D.1.1 for the regulatory setting.

3.1.1.2 Region of Influence
Surface Water

Surface water and storm water runoff drain onto former Amfac Sugar-Kaua'i lands and agricultural
ponds below the Mana cliffs. The Mana Plain is drained by canals that flow seaward. Surface
waters within PMRF are in the canals that drain the agricultural areas to the east. There are
numerous drains in low-lying areas and several irrigation ponds in the agricultural land. Apart from
these drainages, no surface drainage has been established because the rain sinks into the
permeable sand.

Groundwater

Bedrock, alluvium, and sand dunes make up hydraulically connected aquifers within the ROI. The
volcanic basalt bedrock is highly permeable, containing brackish water that floats on top of
seawater (DON 2019). Overlying sediments are saturated, but not exploitable as an aquifer
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because of unfavorable hydraulic characteristics. Groundwater in the sediments originates as
seepage from irrigation percolation and rainfall, especially where the sediments are thin near the
inland margin of the Mana Plain.

The dune sand aquifer at PMRF has moderate hydraulic conductivity and moderate porosity of
about 20% (DON 2019). It consists of a lens of brackish groundwater that floats on seawater and
is recharged by rainfall and by seepage from the underlying sediments.

As part of Navy policy, sampling for perchlorate has been conducted at two drinking water supply
locations since 2006 (DON 2019). DOD has established 15 parts per billion as the current level
of concern for managing perchlorate (DON 2019). Perchlorate concentrations at both sites were
less than the initial screening level of 4.0 parts per billion (DON 2019). Based on guidance PMRF
received from Navy Region Hawai'i, since the two consecutive samples were less than 4 parts
per billion, no further analysis was required (DON 2019).

Flood Hazard Areas

PMREF is within the tsunami evacuation area along the coastline. However, the primary flood
hazard is from overflow of the drainage ditches throughout the Mana Plain. Extended periods of
heavy rainfall have resulted in minor flooding of low-lying areas of PMRF (DON 2019).

3.1.2 Cultural Resources — PMRF

Cultural resources include prehistoric-archaeological, historic, architectural, Native American
resources, and any physical evidence of human presence considered important to a culture,
subculture, or community for scientific, traditional, religious or any other reasons. Areas potentially
impacted include properties, structures, landscapes, or traditional cultural sites that qualify for
listing in the National Register of Historic Places.

3.1.2.1 Regulatory Setting
Refer to Appendix D, Section D.1.2 for the regulatory setting.

3.1.2.2 Region of Influence

The ROI for potential impacts includes work areas associated with JFC flight test launch
operations, including payload processing, transport, and launch.

The Hawaii Range Complex Environmental Impact Statement / Overseas Environmental Impact
Statement (DON 2008b; Section 3.3.2.1.4, Page 3-139) describes in depth the cultural resources
at PMRF, Main Base, and KTF PMRF/Main Base.

Large portions of PMRF, surrounding KTF, have been surface surveyed for archaeological
resources, and some areas have included subsurface investigations such as conducting
excavations and monitoring ground disturbance (DOE 2018). Identified resources include burials,
cemeteries, heiaus (temples), campsites, traditional house foundations, lithic (stone tools and
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tool-making debris) scatters, aquaculture ponds, and plantation-era resources (DOE 2018). Many
of these resources also have traditional cultural significance for Native Hawaiians. Burial sites
have been identified throughout the Mana Plain and are the most significant cultural concern in
the area (DOE 2018). Identified burials include individuals from both Native Hawaiian and
Plantation-era periods (DOE 2018). The Nohili Dune, adjacent to KTF to the north, has been
determined to be a site eligible for the National Register as a traditional cultural property for its
importance to Native Hawaiians (DOE 2018).

3.1.3 Biological Resources — PMRF

For the purposes of this Supplemental EA/OEA, biological resources are defined as native or
naturalized vegetation and wildlife and the habitats in which they occur. Plant and plant
communities are referred to as vegetation and animal species are referred to as wildlife. Habitat
is defined as the biotic and abiotic conditions that support plant or animal species. Within this
EA/OEA, biological resources are divided into five major categories: (1) terrestrial vegetation, (2)
terrestrial wildlife, (3) marine vegetation, (4) marine wildlife, and (5) environmentally sensitive
habitats. Within each category, resource descriptions focus on important or special-status
species. Special-status species refers to those species listed by federal or state agencies
including those afforded protection under the regulations listed in Section D.1.3. Environmentally
sensitive habitats are those areas designated by the USFWS or NMFS as critical habitat for ESA
listed species or other sensitive habitats such as wetlands, habitats limited in distribution, or
important seasonal use areas for wildlife (e.g., breeding areas, feeding areas, or migration
routes).

Biological resources within the affected environment for the Proposed Action are described with
the purpose of evaluating the effects of the Proposed Action and in proportion to the magnitude
of potential effects.

3.1.3.1 Regulatory Setting
Refer to Appendix D, Section D.1.3 for the regulatory setting.

3.1.3.2 Region of Influence

The ROI for biological resources at PMRF includes the areas subject to effects of the Proposed
Action including:

e The locations of the THAAD launch site and test support facilities at PMRF to be used for
the Proposed Action (see Figure 2-5);

e The over-ocean flight corridor over U.S. territorial waters (within 22 km or 12 nm of shore)
near PMRF; and

e Terrestrial and marine areas in the vicinity of these sites which may be subject to effects
of the Proposed Action including elevated noise levels.
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Biological resources in the PMRF ROI are substantially the same as those described in the JFC
EA/ OEA (DON and U.S. Army 2022, Section 3.1.2.2, Page 3-7), as well as in the SNL/KTF Site-
wide EA (DOE 2018, Section 3.8, Page 40) and the Flight Experiment 2 (FE-2) EA/OEA (DON
2019, Section 3.1.3.2, Page 3-13). While these documents focus on resources at SNL/KTF, the
THAAD launch site is only approximately 300 m (980 ft) from KTF, and the biological resources
are primarily the same. Therefore, the descriptions in these referenced documents remain the
best available information for the ROI and are incorporated by reference. This section provides a
brief summary of biological resources in the ROI with focus on any differences pertaining
specifically to the THAAD launch site and the presence of special-status species. Detailed
descriptions can be found in the JFC EA/OEA (DON and U.S. Army 2022), SNL/KTF Site-wide
EA (DOE 2018), and the FE-2 EA/OEA (DON 2019). ESA and State of Hawai'i listed species that
may be present in the ROI at or near PMRF are listed in Table 3-1.

Terrestrial Vegetation

The area around the THAAD launch site is covered primarily with landscaped vegetation that is
managed by mowing. Patches of vegetation with taller trees are located at least 165 m (540 ft)
southeast and east of the launch site. These patches of vegetation are dominated by introduced
and invasive species with stands of kiawe (Prosopis pallida) trees that have patches of koa haole
(Leucaena leucocephala), guinea grass (Panicum maximum), and lantana (Lantana camara)
within them (DOE 2018). Coastal dune habitats occur to the north and west of the THAAD launch
site. No threatened or endangered plants have been observed at PMRF (DOE 2018, DON 2019).
Designated critical habitat for the ESA listed endangered plant lau’ehu (Panicum niihauense)
occurs at least 720 m (2,360 ft) to the north of the THAAD launch pad and is discussed in the
Environmentally Sensitive Habitats subsection.

Terrestrial Wildlife

Terrestrial wildlife in the ROI is primarily as described in the JFC EA/OEA (DON and U.S. Army
2022, Section 3.1.2.2, Page 3-10). Hawaiian hoary bats (Lasiurus cinereus semotus) occur in the
ROI and are likely to forage at the THAAD launch site. The closest potential Hawaiian hoary bat
roosting habitat is at least 165 m (540 ft) east of the launch pad.

Most of the native birds (and some non-native species) present on PMRF are protected under the
Migratory Bird Treaty Act (MBTA). A complete list of birds observed during PMRF bird surveys is
available in Appendix B2 of the PMRF Integrated Natural Resources Management Plan (DON
2010). Nine ESA-listed bird species may occur in the ROI (Table 3-1). The threatened Hawaiian
goose or néné (Branta sandvicensis) is known to occur on PMRF (DOE 2018), including in
habitats surrounding the THAAD launch site (PMRF Environmental Office 2021). In FY 2021,
several néné nests were recorded in the ROI including a nest with no eggs approximately 90 m
(295 ft) from the launch site and active nests at approximately 360 m (1,180 ft) and 500 m (1,640
ft; PMRF Environmental Office 2021). The FY 2021 néné nests have been the closest recorded
nests to the THAAD launch site; all other nests recorded between FY 2017 and October 2023
have been more than 550 m (1,800 ft) from the launch site (PMRF Environmental Office 2023).
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Table 3-1. ESA and State of Hawai'i Listed Species with the Potential to Occur in the PMRF ROI

L U.S.ESA |State Listing | Area of Occurrence
Ceel e SIS T2 Listing Status|  Status at PMRF
Terrestrial Mammals
Hawaiian hoary bat Lasiurus cinereus semotus E E Forages throqghout
PMREF, roosts in trees
Marine Mammals
Humpback whale — Hawai'i DPS Megaptera novaeangliae - E Offshore waters
Nearshore and
Hawaiian monk seal Neomonachus schauinslandi E E offshore waters, hauls
out on PMRF beaches
False killer whale - Main Hawaiian Pseudorca crassidens E E Offshore waters
Islands Insular DPS
Birds
Hawaiian duck Anas wyvilliana E E Ditches, ponds, and
wetlands
Pueo or Hawaiian short-eared owl | Asio flammeus sandwichensis - E! Grassland, S“T“b' and
forest habitats
Hawaiian goose or néné Branta sandvicensis T E Moweq grass, nests in
a variety of habitats
Hawaiian coot Fulica alai E E Ditches, ponds, and
wetlands
Hawaiian gallinule Gallinula galeata sandvicensis E E Ditches, ponds, and
wetlands
Hawaiian stilt Himantopus mexicanus knudseni E (PT) E Ditches, ponds,
wetlands, and beach
Band-rumped storm-petrel - Oceanodroma castro E E Flies through ROI
Hawai'i DPS
Short-tailed albatross Phoebastria albatrus E E Very rarely observed
Black-footed albatross Phoebastria nigripes - T Rarely observed
Hawaiian petrel Pterodroma sandwichensis E E Flies through ROI
Newell's shearwater Puffinus auricularis newelli T T Flies through ROI
Reptiles
Loggerhead turtle — North Pacific Nearshore and
Ocean DPS Carefta caretta E T offshore waters
Nearshore waters,
Eg(:ﬁ]n;l;::tilfeicotr)ggnu - Central Chelonia mydas T T hauls out and nests on
PMRF beaches
Leatherback turtle Dermochelys coriacea E E Offshore waters
Hawkshill turtle Eretmochelys imbricata E E Offshore waters
Olive ridley turtle Lepidochelys olivacea T T Offshore waters

Abbreviations: DPS = Distinct Population Segment, E = endangered, PMRF, Pacific Missile Range Facility, PT = proposed threatened

T = threatened.

1 The pueo is listed as endangered by the state of Hawai'i on the island of O’ahu. While the pueo is not listed as state endangered on Kaua'i,
this endemic species is still considered a special-status species because of its importance and listing status elsewhere in the state.
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Four endangered waterbirds (Table 3-1) occur in the ROI but primarily use wetland habitats on
PMREF including man-made ditches and ponds (DON 2010, DOE 2018). The closest wetland
habitat is 480 m (1,570 ft) from the launch site. Short-tailed albatross (Phoebastria albatrus) are
unlikely to occur at PMRF as there have been no sightings of this species on the installation for
decades. Three ESA-listed seabird species (Table 3-1) may fly through the ROI at night as they
transit between mountain nesting colonies and the ocean.

Hawaiian monk seals (Neomonachus schauinslandi) haul out on beaches and rock coastlines of
PMRF. The closest beach habitat is at least 100 m (328 ft) west of the THAAD launch site. While
these marine animals have the potential to occur west of the THAAD launch site, the closest
observed Hawaiian monk seal haul-out area is approximately 260 m (800 ft) southwest of the
THAAD launch site at the mouth of Nohili Ditch.

Green sea turtles (Chelonia mydas) also haul out and occasionally nest on PMRF beaches. Sea
turtle nesting at PMRF is not a common occurrence, but green sea turtles have regularly nested
along the beachfront on PMRF (DON 2010) including two successful nests near the airfield in
2020 (PMRF Environmental Office 2021), one in 2022, and one in 2023. Green sea turtles
occasionally haul out near the mouth of Nohili Ditch, approximately 260 m (850 ft) from the THAAD
launch site.

Marine Wildlife

Marine wildlife in the ROI at PMRF are the same as those described in the JFC EA/OEA (DON
and U.S. Army 2022, Section 3.1.2.2, Page 3-13). Additional descriptions of marine resources at
PMRF can be found in the FE-2 EA/OEA (DON 2019), the SNL/KTF EA (DOE 2018), and the
PMRF Integrated Natural Resources Management Plan (DON 2010), all incorporated here by
reference. ESA-listed marine species that have the potential to occur in the nearshore PMRF ROI
are listed in Table 3-1.

Hawaiian monk seals, humpback whales (Megaptera novaeangliae), and spinner dolphin
(Stenella longirostris) are the most likely marine mammals to be observed within 22 km (12 nm)
of the PMRF coastline (DON 2019). All marine mammals in the ROI are protected under the
MMPA and two species likely to occur in nearshore waters are listed under the ESA (Table 3-1),
Hawaiian monk seals, and the Main Hawaiian Islands Insular Distinct Population Segment (DPS)
of false killer whales (Pseudorca crassidens).

Of the five sea turtle species that have the potential to occur near PMRF (Table 3-1), green and
hawksbill turtles (Eretmochelys imbricata) are the most common sea turtles in nearshore waters
around the Main Hawaiian Islands, as they prefer reef-type environments that are less than about
100 m (328 ft) in depth (DON 2019).

Environmentally Sensitive Habitats

As described in the JFC EA/OEA (DON and U.S. Army 2022, Section 3.1.2.2, Page 3-14),
designated critical habitat for the endangered lau’ehu occurs in sand dune and coastal shrubland
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habitats on the northern part of PMRF (DOE 2018, 68 Federal Register [FR] 9116 [February 27,
2003Y)). This designated critical habitat is at least 540 m (1,770 ft) north of the THAAD launch site
and is unoccupied critical habitat.

The flight path for JFC Supplemental activities crosses over waters designated as EFH near the
Hawaiian Islands and may cross over designated marine critical habitat for Hawaiian monk seal
and the Insular Hawaiian DPS of false killer whales (see Section 3.3.2).

3.1.4 Public Health and Safety — PMRF

Refer to JFC EA/OEA Section 3.1.3, Pages 3-15 through 3-16 for an in-depth description of the
importance of health and safety of the public and personnel and background on PMRF safety
regulations.

If the launch vehicle deviates from its course or should other problems occur during the flight test
that might jeopardize public safety, the onboard Flight Termination System would be activated.
See Section 2.1 for a description of the Flight Termination System procedure.

3.1.4.1 Regulatory Setting
Refer to Appendix D, Section D.1.4 for the regulatory setting.

3.1.4.2 Region of Influence

The ROI for potential impacts related to the health and safety of workers includes work areas
associated with JFC flight test launch operations. The population of concern includes the workers
employed at PMRF, including the THAAD launch site, but also other personnel directly involved
with range operation and training activities currently occurring at PMRF/THAAD. The ROI for
potential impact related to public health and safety also includes the areas of Kaua'i County
adjacent to the THAAD launch site that could be affected by the proposed launch. These areas
include the PMRF overwater training areas. The population of concern consists of visitors to
Kaua’'i and permanent residents living in Kaua'i County (DON and U.S. Army 2022).

Missile Flight Analysis

PMRF conducts missile flight safety in accordance with Naval Air Warfare Center Weapons
Division Instruction. Refer to JFC EA/OEA Section 3.1.3, Page 3-16 for analysis.

Ground Safety

Range safety at PMRF is controlled by Range Control, which is responsible for hazard area
surveillance and clearance and control of all PMRF operational areas. Range Control maintains
real time surveillance, clearance, and safety at all PMRF areas including the THAAD launch site.
PMRF sets requirements for minimally acceptable risk criteria to occupational and non-
occupational personnel, test facilities, and nonmilitary assets during range operations. For all
range operations at PMRF, the Range Control Officer requires a safety plan. A Range Safety
Operation Plan is generated by PMRF range safety personnel prior to range operations.
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Refer to JFC EA/OEA Section 3.1.3, Pages 3-16 through 3-17 for more information on range
safety’s responsibilities and processes.

Ordnance Management and Safety

Ordnance safety includes procedures to prevent premature, unintentional, or unauthorized
detonation of ordnance. Refer to JFC EA/OEA Section 3.1.3, Pages 3-17 through 3-18 for Range
Control's responsibilities and PMRF's procedures. Rocket motors and other ordnance
components would be stored at specialized facilities and then taken to the processing facility for
assembly, and ultimately moved to the designated launch site. The THAAD launch site rocket
motors and other ordnance components are stored in explosive storage magazines by PMRF,
except when needed by the THAAD launch site for processing, assembly, and launch.

Ocean Area Clearance

Range safety officials manage operational safety for projectiles, targets, missiles, and other
hazardous activities into PMRF operational areas. Refer to JFC EA/OEA Section 3.1.3, Page 3-18
for more background on PMRF's Ocean Area Clearance safety. PMRF publishes dedicated
warning NOTAMs and NTMs 1 week before flight tests. In addition, a 24-hour recorded message
is updated on the hotline daily by Range Operations to inform the public when and where
hazardous operations will take place. Pre-launch NOTAMs and NTMs will be issued 24 hours
before launch in the ocean and flight areas defined, and the areas will be actively monitored prior
to launch.

Transportation Safety

Refer to JFC EA/OEA Section 3.1.3, Pages 3-18 through 3-19 for an in-depth description of the
transportation procedures at PMRF.

Fire and Crash Safety

PMREF provides fire protection and firefighting services to the THAAD launch site and enforces
base safety regulations and programs. PMRF Crash/Fire is in the base of the Air Traffic Control
Tower, Building 300 (DON 2017a). For a thorough description of Fire and Crash safety
procedures at PMRF, refer to JFC EA/OEA Section 3.1.3, Page 3-19.

3.1.5 Hazardous Materials and Wastes — PMRF

The 2022 JFC EA/EOA defined and described the types of hazardous wastes and materials that
have the potential to affect the environment local to PMRF and SNL/KTF. This Supplemental
EA/OEA builds on that analysis, focusing on the added scope since the 2022 JFC EA/OEA was
published.

3.1.5.1 Regulatory Setting
Refer to Appendix D, Section D.1.5 for the regulatory setting.
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3.1.5.2 Region of Influence

The ROI for hazardous materials and hazardous waste storage and handling would be limited to
the THAAD launch site and PMRF support buildings to be used for launch preparation, launch,
and post-launch activities.

The descriptions provided in DON and U.S. Army 2022 (Section 3.1.4, Pages 3-20 through 3-23)
remain current and applicable to the Supplemental JFC Proposed Action at the THAAD launch
site and support buildings in the potentially affected environment.

Characteristics of the launch vehicle are presented in Table 2-1. The payload system
characteristics are presented in Table 2-2. The physical characteristics of the AUR are identical
to the launch vehicle and payload systems analyzed in the 2022 JFC EA/OEA.

3.2 Pacific Spaceport Complex Alaska

PSCA is located on Narrow Cape of Kodiak Island, Alaska. Located in the temperate coastal
Alaska Peninsula Mountains ecoregion of the state, this area has a predominantly maritime
climate influence with higher precipitation and relatively more stable air temperatures compared
to inland areas (Gallant et al. 1995). PSCA, formerly Kodiak Launch Complex, is a commercial
launch site which has been used by federal agencies and commercial launch companies since
1998 (FAA 2016). The site has been used for DOD target and intercept missile launches for
missile defense testing and also for space vehicle launches (FAA 2016).

This Supplemental EA/OEA focuses on the potential for environmental impacts to air quality and
climate change, water resources, biological resources, public health and safety, hazardous
materials and wastes, and socioeconomics at PSCA.

The potential for environmental impacts to the following resource areas is considered to be
negligible or nonexistent at PSCA, so they were not analyzed in detail in this Supplemental
EA/OEA:

Airspace Management: Vehicle launches are a common activity/procedure from Area 1 and
Launch Pad 2 at PSCA. The JFC flight tests would be similar to previous launches as described
and analyzed in the 2017 Final EA for PSCA Ballistic Missile Defense Flight Test Support. All
aircraft flights and operations in support of launch activities would comply with current airport and
airspace policies and procedures.

Close coordination with the FAA Anchorage Air Route Traffic Control Center and Kodiak Air Traffic
Control Tower by the launch operations manager would minimize the potential for any adverse
impacts on airspace use in the vicinity of Kodiak Island. Aircraft within the region would be subject
to a NOTAM to advise avoidance of weapon system radar operations, the launch of interceptors,
and missile intercepts. Direct coordination with Air Traffic Control and the U.S. Coast Guard would
be maintained to verify that there is no air traffic in these areas. In addition, airspace would be
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monitored by AAC air and surface search radar during launch operations, as well as by U.S. Coast
Guard aircraft. Airspace closures would be temporary (lasting approximately 8 hours for each
flight test event). Thus, impacts on airspace or air traffic by the Proposed Action would be not
significant.

Cultural Resources: Cultural resource surveys were done by the Alaska Department of Natural
Resources — Office of History and Archaeology in 1994 for the original construction of the Kodiak
Launch Complex, and again in 2005 in the Launch Pad 3 construction area (FAA 2016). No
evidence of new cultural resources was found during any of these surveys; however, two
archaeological sites (KOD-81 and KOD-441) and one historic World War 1l era bunker complex
(KOD-456) are within approximately 1.6 km (1 mi) from PSCA (FAA 2016).

Subsistence is an important aspect of social, cultural, and economic life on Kodiak Island,
especially in the isolated traditional villages (Akhiok, Karluk, Larsen Bay, Old Harbor, Ouzinkie,
and Port Lions) (FAA 2016). Kodiak Island subsistence resources include finfish, crab, and shrimp
fisheries, all of which require permits from the ADFG (ADFG 2020). Safety zone closures resulting
from launch operations would have the potential to adversely affect local sport, subsistence, and
commercial fisherman for up to 8 hours on launch days (FAA 2016). The JFC flight tests do not
have the potential to cause direct or indirect effects on historical, architectural, archaeological, or
traditional resources. No impacts to cultural resources would be expected as a result of the
Proposed Action.

Geology and Soils: The 1996 Kodiak Launch Complex EA comprehensively explains the
geology and soils around PSCA (AADC 1996). The soils at Narrow Cape generally consist of a
weathered bedrock subsurface, covered by volcanic ash (AAC 2021). Topsoil in the area is
composed of a thin layer of decayed vegetation, well-drained, and strongly acidic (AAC 2021).
The pH changes to area streams and lakes from acid deposition are expected to be small and
transitory, and local topography generally mitigates possible impacts of acid deposition from
rocket combustion products (AAC 2021). The LRHW system positioning would require the use of
2.7 m (9 ft) long grounding rods to go 1.8 m (6 ft) below ground surface, or other acceptable
means of grounding test equipment at pre-existing concrete structures. Because of the positioning
of the JFC test equipment at Area 1 (gravel pad) and LP-2 (concrete pad), the soils at PSCA
would be affected temporarily for the duration of the JFC flight test. Up to six flight tests per year
until 2032 would be possible at PSCA, and no permanent changes are required for JFC flight
tests. Therefore, as a result of the Proposed Action, impacts to geological resources would be
expected to be negligible.

Land Use: The JFC flight test path would avoid populated land masses with their associated
assigned land uses. There would be no changes, and therefore, no impacts, from the JFC flight
test.

Noise and Vibration: Noise levels at PSCA vary greatly depending on the level of work
happening at the facility. Launch-related noise effects are infrequent (up to nine times per year)
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and short lived, with a return to ambient noise levels within 2 minutes of a launch. Based on
measured data and the level of activity at PSCA, sound levels are well below 65 A-weighted
decibels Day-Night Level for all nearby noise sensitive areas and all nearby land uses are fully
compatible with noise from the launch activities (FAA 2016). As analyzed in the 2017 Final EA for
PSCA Ballistic Missile Defense Flight Test Support there would be no appreciable sources of
noise during system transportation and pre-flight preparations. There would be some minor noise
from the use of vehicles and from test equipment operations, primarily from multiple generators.
Launches would generate individual acoustical events that would be very loud near the launch
pad but would attenuate rapidly with distance. These events would be relatively short in duration,
lasting approximately 20 seconds each. Personnel working near the area at the time of launch
would be required to wear appropriate hearing protection in accordance with all federal health
and safety requirements. In addition, public access areas near the launch sites would be restricted
to about 3.2 km (2 mi) from the launch sites to ensure public safety and minimize unnecessary
exposures. Noise levels generated during post-launch operations would be similar to those
generated during pre-flight preparations, but for a shorter duration. Each launch (i.e., flight test)
from PSCA is a separate event, and the potential for up to six annual JFC flight tests would not
occur at the same time as any other flight test. Therefore, impacts to the noise environment from
these activities (pre- and post-launch) would be negligible. The potential for launch noise effects
on any protected wildlife species is discussed in Section 4.2.3.

Infrastructure and Utilities: Existing facilities at PSCA include the Launch Control Center, the
Maintenance Support Facility, the Instrumentation Field, the Payload Processing Facility, the
Rocket Motor Storage Facility, the Integration and Processing Facility, the Launch Service
Structure, and the Spacecraft and Assemblies Transfer Building (FAA 2016). Supporting
infrastructure for these facilities includes a site-wide public water system, Pasagshak Point Road,
several access roads leading from Pasagshak Point Road to the various installations, and other
utilities (FAA 2016). The Proposed Action does not propose any new developments in PSCA's
infrastructure and would utilize existing Government and commercial infrastructure and utility
resources.

Transportation/Traffic: Vehicle launches are a common activity/procedure from Area 1 and Pad
2 at PSCA. The continuing use of on-installation roadways, parking areas, and access control
points leading to the locations in preparation of a vehicle launch is not anticipated to permanently
alter the day-to-day traffic patterns on the installation and would be barely noticeable. All
transportation of the vehicle components and other ordnance on PSCA and to PSCA would occur
in accordance with DOD, Navy, ACC, and U.S. Department of Transportation policies and
regulations to safeguard materials.

Aesthetics and Visual Resources: The JFC flight test does not require any new construction at
PSCA,; however, a temporary TEL which requires 2.7 m (9 ft) grounding rods to be hammered in
to 1.8 m (6 ft) below the ground surface, would be installed and removed when the flight tests are
complete.
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3.2.1 Air Quality and Climate Change — PSCA

Air quality is measured by the concentration of criteria pollutants in the atmosphere. The air quality
in a region is a result not only of the types and quantities of atmospheric pollutants and pollutant
sources in an area, but also surface topography, the size of the topological “air basin,” and the
prevailing meteorological conditions in that region.

3.2.1.1 Regulatory Setting
Refer to Appendix D, Section D.2.1 for the regulatory setting.

3.2.1.2 Region of Influence

Because air quality is measured and regulated on a regional level, the ROI for air quality at PSCA
is Kodiak Island and the South Central Alaska Interstate Air Quality Control Region 247 (40 CFR
§ 81.247).

The USEPA has designated Kodiak Island as in attainment for all criteria pollutants (USEPA
2022a). The USEPA monitors levels of criteria pollutants at representative sites in regions
throughout Alaska; however, no air quality monitoring facilities are in the vicinity of Kodiak Island.
Because Kodiak Island is located within an attainment area for all criteria pollutants, the General
Conformity Rules do not apply to the Proposed Action.

Kodiak Electric Association provides power to the existing PSCA facilities. Backup diesel
generators are also available at PSCA. The generators operate as backup for 5 hours during
launches, 1 hour per week for testing during non-launch periods, and during commercial power
outages (estimated maximum total 262 hours per year). The intermittent usage contributes to
annual pollutant emissions far less than the Alaska Department of Environmental Conservation
(ADEC) Title V permitting threshold of 100 tons (FAA 2016).

Changes to the ADEC Air Quality Control Regulations (18 AAC 50) were adopted in October
2004, which affected Pre-Approved Emission Limits (PAELSs). As of February 7, 2005, ADEC
certified that PSCA was no longer subject to monitoring, record keeping, and reporting
requirements established in their PAEL #00485. PAEL #00485 was rescinded at that time
because stationary emission sources at PSCA were within ADEC-established thresholds. PSCA
is not currently required to operate under a PAEL or Minor Permit. There are low levels of
emissions at and near PSCA because of the sporadic use of generators, the low volume of vehicle
traffic, and extremely sparse residential population, which generates low levels of emissions from
building heating. There are no rocket engine static tests at PSCA (FAA 2016).

The launching of solid-propellant rockets produces emissions primarily of hydrogen chloride
(HCI), carbon monoxide, carbon dioxide, oxides of nitrogen, black carbon and aluminum oxide.
HCI, oxides of nitrogen, carbon dioxide, and carbon monoxide emissions are gaseous; aluminum
oxide and black carbon are emitted as particulates as large as 4 millimeters. The primary
emissions from liquid-propellant vehicles include carbon monoxide, carbon dioxide, hydrogen,
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water vapor, and oxygen. Exhaust plumes are concentrated within the geographic area near the
launch pad (known as the near field) where the ground cloud forms and begins its thermal rise
process. The far field is considered to be the geographic area where the stabilized and neutrally
buoyant cloud material mixes back to the ground. Because of the rapid acceleration of the rocket,
the vast bulk of rocket exhaust products are expelled above the mixing layer where they disperse
quickly, reducing ground-level impacts.

On the global scale, the key greenhouse gases (GHGs) emitted by human activities are carbon
dioxide, methane, nitrous oxide, and fluorinated gases. Carbon dioxide accounts for 65% of global
GHG emissions, with the United States contributing 15% of these global emissions. (USEPA
2022b) In the United States greenhouse gas emissions decreased by 11% from 2019 to 2020; in
2020, U.S. GHG emissions total 5,222 million metric tons of carbon dioxide (USEPA 2022c). In
2015 the gross emissions for Alaska were approximately 41 million metric tons (ADEC 2018). The
launch vehicle/rocket emissions of carbon dioxide and black carbon are GHGs contributing to
global climate change and their emissions of HCI can cause short-term localized damage to the
stratospheric ozone layer. HCI emitted from launch vehicles remains in the stratosphere and is
transported throughout the Northern Hemisphere where it continues to destroy ozone for about 6
years (FAA 2016).

Climatic conditions at Narrow Cape (the location of PSCA) affect the dissipation of exhaust
plumes from rocket launches. The climate at Narrow Cape is characterized as maritime, with long,
mild winters and short, cool summers. Average annual precipitation is high at approximately 195.5
centimeters (cm; 77 inches [in.]). The monthly average of precipitation ranges from 10 to 23 cm
(4 to 9 in.). The average annual wind speed is 17.7 kilometers per hour (11 miles per hour) with
prevailing wind directions from the northeast and southwest. Wind speeds are greatest in the
winter months, between November and March, and lowest May through September; however,
even during the summer months the mean wind speed is 8 kilometers per hour (5 miles per hour)
or greater, which is sufficient for good dispersion of air pollutants (FAA 2016).

3.2.2 Water Resources — PSCA

The FT-3 EA/OEA provides a substantial resource for PSCA’s water resources definitions and
descriptions of the local environment at Kodiak (U.S. Army 2021). This Supplemental EA/OEA
builds on that analysis, focusing on the potentially affected environment of Area 1 and Launch
Pad 2.

3.2.2.1 Regulatory Setting
Refer to Appendix D, Section D.2.2 for the regulatory setting.

3.2.2.2 Region of Influence
Groundwater

Bedrock wells supply much of Kodiak Island’s water supply (DOD 2017). No one geologic unit
supplies the majority of the water; instead, many types of surficial materials—such as fill, till, sand,
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gravel, volcanic ash—may yield groundwater (U.S. Army 2021). PSCA uses groundwater sourced
from the wells to fill the 568,000-liter (150,000-gallon) storage tank located adjacent to the
Payload Processing Facility (AAC 2021). Groundwater is used at PSCA facilities and for
emergency fire suppression (AAC 2021). The water system at PSCA is classified as a “Non-
Transient Non-Community Class A Public Water System” certified by ADEC, and the Alaska
Department of Natural Resources issued a Certificate of Appropriation which permits AAC to use
1.03 acre-feet (335,627 gallons) of groundwater per year (AAC 2021). Per the most Spaceport
Master Plan from AAC (2020-2030), PSCA uses an average of 416,400 liters (110,000 gallons)
of groundwater per year but recommends groundwater storage capacity be increased by 50% up
to 852,000 liters (225,000 gallons) to accommodate increased water use of deluge systems at
the spaceport.

Surface Water and Wetlands

PSCA is located within the Kodiak-Afognak Islands Watershed (HUC 19020701) with seasonally
affected streams, rivers, and lakes (U.S. Army 2021). Surface water features are covered with ice
for much of the year, but snowmelt drainage does occur either inland towards the northwest or
southeast to the Pacific Ocean, depending on the hydraulic gradient (U.S. Army 2021).
Freshwater lakes, named East and West Twin Lakes, are located southwest of LP-1 and south of
Area 3. Winds from the north/northeast during launches could result in deposition of small
amounts of HCI from solid propellant rockets or carbon dioxide from liquid propellant rockets on
the lake surfaces (AAC 2021). However, the 1996 and 2016 EAs concluded that the potential of
a launch causing measurable change in surface water quality is minimal.

Under the Clean Water Act Section 303(d) there are no impaired waters at PSCA. Soil at Narrow
Cape is acidic and receives substantial rainfall and snowmelt. Residual propellant that may reach
the surface is therefore diluted and would be expected to be below regulatory limits.

Wetlands are scattered across the entire surface area of PSCA (see AAC 2021, Figure 7-1, Page
7-8). The wetlands at PSCA are saturated/seasonally flooded, geographically small meadow or
forested/shrub, and emergent, Palustrine (U.S. Army 2021). Reference the FT-3 EA/OEA for more
information (U.S. Army 2021, Section 3.1.2.2, Page 3-11).

3.2.3 Biological Resources — PSCA

Biological resources are defined as in Section 3.1.3.

3.2.3.1 Regulatory Setting
Refer to Appendix D, Section D.2.3 for the regulatory setting.

3.2.3.2 Region of Influence

The ROI for biological resources at PSCA includes the areas subject to effects of the Proposed
Action including:

January 2024 | 3-16

FINAL



JFC Flight Tests Supplemental EA/OEA
3.0 AFFECTED ENVIRONMENT

e The locations of the launch sites (Area 1 and LP-2) at PSCA to be used for the Proposed
Action (see Figure 2-6);

e The over-ocean flight corridor over U.S. territorial waters (within 22 km [12 nm] of shore)
near PSCA; and

e Terrestrial and marine areas in the vicinity of these sites which may be subject to effects
of the Proposed Action including elevated noise levels.

Biological resources in the PSCA ROI are substantially the same as those described in the FT-3
EA/OEA (U.S. Army 2021, Section 3.1.3.2, Page 3-14) which is incorporated here by reference.
Biological resources in the PSCA launch ROI were also described in the Kodiak Launch Complex
Launch Pad 3 EA (FAA 2016). The descriptions of biological resources in these documents
remain the best available information for the ROI. This section provides a brief summary of
biological resources in the ROI with focus on any differences pertaining specifically to the PSCA
launch sites and the presence of special-status species. ESA listed species that may be present
in the ROI at or near PSCA are listed in Table 3-2.

Terrestrial Vegetation

Vegetation at PSCA is dominated by grass-forb meadows and low scrub communities with
interspersed taller scrub communities and forest communities (FAA 2016, Gallant et al. 1995).
The areas immediately surrounding the proposed launch pads consist of grass-forb meadows
and low scrub habitats. No ESA-listed or other special status plant species are known to occur in
the ROI (USASMDC/ARSTRAT 2014, FAA 2016).

Terrestrial Wildlife

Terrestrial wildlife in the ROI includes terrestrial mammals, hauled out marine mammals,
terrestrial birds, and nesting seabirds. A few freshwater streams and two freshwater lakes occur
within PSCA and support a number of freshwater and anadromous fish species (FAA 2016);
however, no effects of the Proposed Action are expected to impact these freshwater habitats or
species.

Eleven terrestrial mammals may occur near the proposed launch pad and launch support
facilities, all common species or introduced species on Kodiak. Two pinniped species haul out in
terrestrial habitats of the ROI: harbor seals (Phoca vitulina) and ESA-endangered Steller sea lions
(Eumetopias jubatus). Harbor seals have a number of rookeries on Kodiak Island (Alaska
Fisheries Science Center 2022) and haul out on Ugak Island year-round (Figure 3-1; AAC 2016).
During August 2017 surveys, the USFWS estimated that 2,502 harbor seals were hauled out on
Ugak Island (Alaska Fisheries Science Center 2022). The majority of harbor seals using Ugak
Island haul out on the eastern shore approximately 8 km (5 mi) from LP-2 (AAC 2016). While
Steller sea lions have been known to haul out on Ugak Island (Fritz et al. 2015, AAC 2016), there
were no observations of Steller sea lions there during the three most recent NMFS summer
surveys (Sweeny et al. 2022, Sweeny et al. 2019, Sweeny et al. 2017). Steller sea lions have
been observed regularly at Gull Point (approximately 16 km [10 mi] southwest of proposed launch
locations) during these surveys.
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Table 3-2. Threatened and Endangered Species with the Potential to Occur in the PSCA ROI

Common Name Scientific Name Esét;t'jgng Occurrence in ROI
Marine Mammals
Blue whale Balaenoptera musculus E Potential in offshore waters
Fin whale Balaenoptera physalus E Likely in offshore waters
Northern sea otter — Southwest DPS Enhydra lutris kenyoni E Likely in nearshore waters
Gray whale — Western North Pacific DPS? Eschrichtius robustus E Potential in offshore waters
North Pacific right whale Eubalaena japonica E Potential in offshore waters
Steller sea lion — Western DPS Eumetopias jubatus E Likely in nearshore and
offshore waters
Humpback whale2 Megaptera novaeangliae
Mexico DPS2 T Potential in offshore waters
Western North Pacific DPS? E Potential in offshore waters
Sperm whale | Physeter macrocephalus E Likely in offshore waters
Birds
Short-tailed albatross Phoebastria albatrus E Likely in offshore waters
Steller's eider — Alaska Breeding DPS Polysticta stelleri T Potential in nearshore and
offshore waters
Reptiles
Leatherback turtle | Dermochelyscoriacea |  E | Potential in offshore waters
Fishes
Chum salmon — Hood Canal Summer-run ESU/DPS? | Oncorhynchus keta T Potential in offshore waters
Coho salmon — Lower Columbia River ESU/DPS3 Oncorhynchus kisutch T Potential in offshore waters
Steelhead? Oncorhynchus mykiss
Lower Columbia River ESU/DPS T Potential in offshore waters
Middle Columbia River ESU/DPS T Potential in offshore waters
Snake River Basin ESU/DPS T Potential in offshore waters
Upper Columbia River ESU/DPS T Potential in offshore waters
Upper Willamette River ESU/DPS T Potential in offshore waters
Sockeye salmon — Snake River ESU/DPS? Oncorhynchus nerka E Potential in offshore waters
Chinook salmon3 Oncorhynchus tshawytscha
Lower Columbia River ESU/DPS T Likely in offshore waters
Puget Sound ESU/DPS T Potential in offshore waters
Snake River Fall ESU/DPS T Potential in offshore waters
Snake River Spring/Summer ESU/DPS T Likely in offshore waters
Upper Columbia River Spring ESU/DPS E Likely in offshore waters
Upper Willamette River ESU/DPS T Likely in offshore waters

Sources: U.S. Army 2021, FAA 2016, NOAA 2023a, AAC 2016, AADC 1996, Rone et al. 2017, DON 2016

Note: Species for which the ROI is considered extralimital (i.e., very few confirmed sightings and the area is outside the normal
range for the species) are not included in this table.

1 Gray whales in the ROI are likely from the Eastern Population which is not listed under the ESA. It is possible that a small (but
unknown) number of gray whales in the ROI would be from the ESA-endangered Western DPS.

2 Humpback whales in the ROI may include whales from three DPSs (Barlow et al. 2011, Bettridge et al. 2015, Calambokidis et al.
2001). Wade et al. (2016) reported the probability of humpback whales feeding in the Gulf of Alaska being from a given DPS as
89% for the Hawai'i DPS, 10.5% for the Mexico DPS, and 0.5% for the Western North Pacific DPS.

3 These fish species spawn elsewhere but may occur in the Gulf of Alaska during the marine phase of their life cycles (NOAA
2023a). Occurrence for these species is based on general patterns of migration for these species; no specific occurrence data
for ESA listed ESUs in the ROI are known.

Abbreviations/Definitions: DPS = Distinct Population Segment, ESA = Endangered Species Act, ESU = Evolutionarily Significant
Unit, E = Endangered; T = Threatened, Likely = regularly observed, Potential = rare, with few or no confirmed observations.
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At least 221 bird species have been documented on Kodiak Island (FAA 2016, AADC 1996). All
native bird species occurring in the ROI are protected under the MBTA. Other special status bird
species in the ROI include a number of species listed as Birds of Conservation Concern (USFWS
2021, AADC 1996), bald eagles (protected under the Bald and Golden Eagle Protection Act), and
two ESA-listed species (Table 3-2). Bald eagles nest in coastal habitats on Narrow Cape. The
most recent available survey for bald eagle nests at PSCA was conducted in 2013 (Appendix E
in FAA 2016), during which a total of seven bald eagles and three nests were recorded (Figure
3-1). Based on these surveys, it is anticipated that the closest eagle nesting might occur 1.6 km
(1.0 mi) from the proposed launch sites.

The coastal and nearshore habitats within the ROI support a large number and diversity of both
resident and migrant birds including a great concentration of seabirds. Seabird nesting colonies
have been recorded in the vicinity of PSCA (Figure 3-1), the closest of which is approximately
5.5 km (3.4 mi) from proposed launch facilities. Seabirds nesting at these colonies on Narrow
Cape and Ugak Island are protected under the MBTA and some are listed as Birds of
Conservation Concern species.

Marine Wildlife

The coastal and pelagic waters offshore of Kodiak Island provide a diversity of highly productive
habitats for marine organisms. The relatively deep and broad continental shelf offshore of Kodiak
Island has gravel, sand, silt, mud, and rocky substrates (Fautin et al. 2010). Biodiversity studies
in Gulf of Alaska waters have documented hundreds of species in plankton assemblages as well
as hundreds of pelagic and benthic invertebrate species (Fautin et al. 2010). Waters of the
Aleutian Islands host the highest diversity and abundance of cold-water corals in the world (Fautin
et al. 2010) and several species of shellfish important to commercial and subsistence fisheries
(ADFG 2020). Marine vertebrate diversity and abundance are also high in Alaska waters. Over
half of the commercial fish landings from U.S. waters come from Alaskan fisheries and Gulf of
Alaska waters support large feeding congregations of many seabirds and marine mammals
(Fautin et al. 2010).

All marine mammals in the ROI are protected under the MMPA, and eight ESA-listed species
have the potential to occur in the waters offshore of Kodiak Island (Table 3-2). ESA-endangered
northern sea otters (Enhydra lutris kenyoni) occur in nearshore waters of the ROl where they are
primarily found off rocky coasts or in large bays with kelp beds where waters are less than 100 m
(328 ft) deep (USFWS 2009). Three species of pinniped are likely to occur in marine habitats near
PSCA. MMPA protected harbor seals are considered the most abundant marine mammal in
waters near PSCA. Steller sea lions from the ESA-endangered Western DPS are likely to occur
in nearshore and offshore waters where they may dive up to several hundred feet to catch fish
and cephalopods (NMFS 2008). Cetacean such as blue whales (Balaenoptera musculus), fin
whales (Balaenoptera physalus), and sperm whales (Physeter macrocephalus) are most
commonly observed in deeper offshore waters; however, these species feed in the highly
productive continental shelf waters seasonally (Rone et al. 2017). Gray whales (Eschrichtius

January 2024 | 3-20

FINAL



JFC Flight Tests Supplemental EA/OEA
3.0 AFFECTED ENVIRONMENT

robustus), North Pacific right whales (Eubalaena japonica), and humpback whales are found in
the nearshore shelf waters near Kodiak Island, a primary feeding ground for these species (NMFS
2017, Rone et al. 2015).

During surveys of marine waters near PSCA, an abundance and diversity of birds were observed
in the Ugak Pass, the strait between Narrow Cape and Ugak Island, including ESA-listed Steller’s
eiders (Polysticta stelleri; AADC 1996). Steller’s eiders are commonly observed off Narrow Cape,
but it is unclear if these birds belong to the ESA-threatened Alaska Breeding DPS (U.S. Army
2021). The waters offshore of Kodiak are part of the core habitat for immature short-tailed
albatross (Phoebastria albatrus; USFWS 2014a). ESA-listed short-tailed albatross are considered
rare in nearshore areas of the ROl (FAA 2016) but likely occur in outer shelf waters. All the seabird
species in the ROI are protected under the MBTA.

The only species of sea turtle with the potential to occur in the ROI is the leatherback sea turtle
(Dermochelys coriacea). The Gulf of Alaska is not a high-use area for leatherback turtles (Benson
et al. 2011), but leatherbacks may be present in the ROI in the summer to fall months in extremely
low numbers.

Over 100 marine fish species are native to near-shore and offshore waters around Kodiak Island,
including a number of species important in commercial, recreational, and subsistence fisheries
(ADFG 2020). Fourteen ESA-listed evolutionarily significant units of five salmon and steelhead
species (Table 3-2) have the potential to occur in the ROl (NOAA 2023a). These anadromous
fish evolutionarily significant units may occur in the Gulf of Alaska during the marine phase of their
life cycles (NOAA 2023a). While it is possible, and even likely that fish from these ESA listed
salmon and steelhead populations may occur in the ROI, the number of ESA-listed fish in the ROI
is likely very low.

Environmentally Sensitive Habitats

As described in the FT-3 EA/OEA (U.S. Army 2021, Section 3.1.3.2.4, Page 3-25), designated
critical habitat occurs offshore of PSCA for northern sea otters, Steller sea lions, and North Pacific
right whales (Figure 3-1).

Biologically Important Areas (BIAs) are areas considered important to a species for all or part of
the year. These areas are generally based on compilation of the best available information from
scientific literature, unpublished species accounts, and expert knowledge to identify areas
shoreward of the U.S. Exclusive Economic Zone that are important reproductive, feeding, or
migratory areas for species or groups. BIAs have been identified for seabirds and four cetacean
species in the ROI. BlAs for gray whale feeding and migration, humpback whale feeding, and
North Pacific right whale feeding occur offshore of Kodiak Island (Ferguson et al. 2015). The
nearshore waters off Kodiak Island within the ROI are also considered a biologically important
feeding area for seabirds due to abundant food resources (i.e., forage fish and krill; Smith et al.
2012, ADFG 2015).
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The flight path for JFC Supplemental activities crosses over waters designated as EFH near
Kodiak Island. In the ROI, EFH has been designated for all life stages of groundfish of the Gulf of
Alaska; immature, juvenile, and mature salmon species; and late juvenile and adult weathervane
scallops (Patinopecten caurinus) and other scallop species (see Figure 3-4 in U.S. Army 2021).

3.2.4 Public Health and Safety — PSCA

Refer to JFC EA/OEA Section 3.1.3, Pages 3-15 through 3-16 for an in-depth description of the
importance of health and safety of the public and personnel.

The objective of the PSCA safety program is to protect the public, range activity participants, and
site workers from any threats or risks in preparation for, during, and after the proposed launch
(USASMDC/ARSTRAT 2014). According to the Flight Test-2 (FT-2) EA (USASMDC/ARSTRAT
2014), the PSCA safety procedures center on protecting workers and members of the public, as
well as equipment and structures.

3.2.4.1 Regulatory Setting
Refer to Appendix D, Section D.2.4 for the regulatory setting.

3.2.4.2 Region of Influence

At PSCA, the ROI for health and safety is limited to the U.S. transportation network used in the
transport of weapon systems to the range, and off-range areas within the missile flight paths and
launch hazard area. The health and safety ROl includes AAC and military personnel, contractors,
and the public (DOD 2017).

Site security consists of an Intrusion Detection System, building access via a cipher and
combination spin locks, magnetic card readers, and photo identification badges with color-coded
access for authorized personnel, security guards, and visitors. A 2.4-m (8-ft) fence encloses
individual facilities, with physical barricades at established check points when hazardous
operations require them (AAC 2015).

The Range Safety Manual sets forth the PSCA safety policy and criteria governing all launch
support operations and is applicable to all AAC personnel, contractors, tenants, and range users
(DOD 2017).

A hazard potential is present during prelaunch transport, prelaunch processing, and launch of
rockets due to the significant amount of propellant contained in the rocket engines. The exposure
to launch mishaps is greatest within the early portions of the flight after launch. If the launch
vehicle deviates from its course or should other problems occur during the flight test that might
jeopardize public safety, the onboard Flight Termination System would be activated. See Section
2.1 for a description of the Flight Termination System procedure. Measures currently in place to
limit the number of personnel involved in launch operations include Occupational Safety and
Health Administration and Department of Transportation regulations and U.S. Air Force
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procedures (for transporting hazardous materials), and DOD procedures (for handling explosives,
and the DOD Range Safety program for the processing and launch of rockets; USASMDC/
ARSTRAT 2014).

Missile Flight Analysis

Missile flight safety includes analyses of flight performance capacity and limitations, of hazards
inherent in operation and destruct systems, and of the electronic attributes of the technology and
instrumentation.

Ground Safety

On arrival at PSCA, support equipment and material hazards are placed in secure storage until
assembly and launch preparations. Explosive Safety Quantity Distances are established around
ordnance storage and missile assembly buildings (USASMDC/ARSTRAT 2014). Access is limited
to trained and authorized mission critical personnel. Pasagshak Point Road is closed at the site
boundary and monitored during launch day to ensure that no unauthorized personnel enter the
Ground Hazard Area. If the safety zone is compromised, the launch is delayed until the area is
confirmed clear.

Ordnance Management and Safety

Rocket motors and other ordnance components would be stored at specialized facilities and then
taken to the processing facility for assembly, and ultimately moved to the designated launch site.

Ocean Area Clearance

The launch trajectory is intended to minimize potential adverse effects on populated areas.
Prelaunch NOTAMs and NTMs will be issued 24 hours before launch in the ocean and flight areas
defined, and the areas will be actively monitored prior to launch. PSCA will publish NOTAMs and
NTMs, coordinate security closures of lands and waters around PSCA and with the U.S. Coast
Guard, FAA, and the Alaska Department of Transportation and Public Facilities (USASMDC/
ARSTRAT 2014). Launches will be announced on the local radio as well as in the newspaper.

Transportation Safety

During the arrival of hazardous components, PSCA manages the safety aspects for handling and
storage of rocket components, the booster and rocket components, explosives, and other
hazardous materials (USASMDC/ARSTRAT 2014).

Fire and Crash Safety

PSCA has a fire truck and a 946-liter (250-gallon) pumper mounted on a 1-ton truck chassis to
fight brush fires that may occur during a launch (USASMDC/ARSTRAT 2014). The PSCA water
system includes a 568,000-liter (150,000-gallon) storage tank that can be used to supply fire-
fighting operations (USASMDC/ARSTRAT 2014). PSCA also has an ambulance to transport
injured patients. During missions, Emergency Medical Technicians are present at PSCA with the
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oversight of Northwest Medical. During launch day operations an Emergency Medical Technician-
3 is in attendance at PSCA (USASMDC/ARSTRAT 2014).

3.2.5 Hazardous Materials and Wastes — PSCA

Generally, the definitions provided in Section 3.1.5 apply to PSCA. Refer to U.S. Army 2021,
Section 3.1.7, Page 3-40 for additional definitions, explanation of the management of hazardous
materials and waste, pollution prevention, and solid waste management at PSCA.

3.2.5.1 Regulatory Setting
Refer to Appendix D, Section D.2.5 for the regulatory setting.

3.2.5.2 Region of Influence

According to the Spaceport Master Plan (2020-2030), PSCA currently uses over 20,000 gallons
of petroleum-based products ranging from gasoline and lubricating fluids to diesel fuel per year.
Alaska Aerospace predicts that the use of petroleum-based products will increase to a maximum
of 189,270 liters (50,000 gallons) and is planning to replace the existing fuel storage tanks with
new, increased capacity tanks that will remain in the existing locations (AAC 2021). PSCA would
install a fuel spill secondary containment system that meets or exceeds state of Alaska
requirements at all locations where fuel is stored (AAC 2021).

Since 2014, AAC has received millions of dollars in limited federal funding under the Spaceport
Infrastructure Enhancement Program for DOD infrastructure improvements throughout PSCA
(AAC 2021). These funds have been used for a variety of projects that included modifying LP-2
for liquid fuel launch operations (AAC 2021). No changes are proposed to Area 1 in the Spaceport
Master Plan through 2030 (AAC 2021).

PSCA currently has a 2,100-liter (550-gallon) hazardous fuel tank at the Payload Processing
Facility to store small quantities of hydrazine-based hypergolics and is approved to store up to
4,505 liters (1,190 gallons) of hydrazine (AAC 2021).

Solid waste is properly containerized at PSCA, collected by a local commercial vendor, and
disposed of at the Kodiak Island Borough Landfill (AAC 2021).
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3.2.6 Socioeconomics/Environmental Justice — PSCA

3.2.6.1 Regulatory Setting
Refer to Appendix D, Section D.2.6 for the regulatory setting.

3.2.6.2 Region of Influence

The ROI for socioeconomics includes Kodiak Island and the near-shore waters that would be
affected by flight test. As indicated in Figure 3-2 a portion of the off-shore area of the village of
Old Harbor is within the stage 2 booster drop zone.

3.2.6.2.1  Kodiak Island

Seafood Industry. The island has the largest resident seafood processing workforce in the state.
Kodiak consistently ranks as one of the busiest seafood ports in Alaska and the nation. In 2019,
it ranked third nationally for pounds landed and sixth in value, according to the National Oceanic
and Atmospheric Administration. In 2020, Kodiak landed 290.4 million pounds of seafood, valued
at $84.3 million. Kodiak seafood industry paid out $46.5 million to workers in 2021, making it the
largest private-sector contributor to local wages. It is also the borough’s largest employer. While
the highest employment months are during the summer, Kodiak’'s seafood processing industry
provides year-round jobs for locals, who live and spend their incomes in Kodiak. (Alaska
Economic Trends Magazine 2022)

Fishing. The closest salmon stream to Narrow Cape is the Pasagshak River approximately 9.7
km (6 miles [mi]) west of PSCA, which has small commercial and subsistence salmon fisheries
(FAA 2016). Pasagshak River is considered one of the outstanding sport fishing streams on
Kodiak Island, supporting sockeye, pink, chum, Dolly Varden, and silver salmon fishing. The
Pasagshak Bay area supports land, coastal and marine wildlife, including whales, seals, dolphins,
sea bird colonies, eagles, overwintering waterfowl, brown bear, shrimp, and crab. (Roadtrippers
2022)

Tourism. Many outdoor experiences attract tourists to Kodiak, including wildlife viewing, hunting,
hiking, and fishing. The visitor industry is seasonal, with most tourists arriving in the summer and
early fall. Visitors who make it as far as Kodiak tend to stay longer and spend more than the
average visitor to Alaska. The year before COVID-19 Kodiak hosted 64,000 out-of-state visitors:
26,000 cruise passengers, and 38,000 independent travelers. Tourism generated about 810 jobs
in 2019. (Alaska Economic Trends Magazine 2022)
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Figure 3-2. Location of Communities in and near the PSCA ROI
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Demographics. The Kodiak Island Borough includes multiple smaller areas. In 2021, its
approximately 12,900 residents were spread across a dozen communities, most accessible only
by plane or boat. Although 43% of borough residents live in Kodiak, the broader population still
lives relatively close together on the road system. The Alaska Native percentage has increased
slightly in recent years, and most of Kodiak’s rural communities are majority Alaska Native: Old
Harbor, Larson Bay, Ouzinkie, and Akhiok. (Alaska Economic Trends Magazine 2022, U.S.
Census Bureau 2021)

Economics. The average income of a Kodiak resident is $28,592 a year. The U.S. average is
$28,555 a year. Population occupations include 17.8% manufacturing, 10.1% healthcare and
social assistance, 9.6% retail trade, 7.85% transportation and warehousing, 6.5% agriculture,
forestry, fishing and hunting, and the remaining percentage varies.

Schools. Kodiak Island Borough School District contains 12 schools and 2,294 students. The
district’'s minority enrollment is 60%. Within Kodiak Island Borough School District, 100.0% of
teachers are licensed, and 95.9% have three or more years of experience. The student-to-teacher
ratio is lower than the state average, at 14:1. The district has five full-time counselors on staff.
Kodiak Island Borough School District spends $21,261 per student each year. It has an annual
revenue of $48,772,000. Overall, the district spends $24.2 million on instruction, $23.2 million on
support services and $1.4 million on other expenses. (U.S. News and World Report 2023)

3.2.6.2.2 Village of Old Harbor

The village of Old Harbor is to the south of the PSCA. It is one of the island's six Alutiig villages
and is primarily inhabited by an Alutiig population. The economy historically is based on
commercial fishing and is supplemented by ecotourism. Sport fishing guides, three lodges, and
several bed and breakfasts are some of the businesses that have been developed to serve
visitors. The protected waters of Sitkalidak Strait, which borders Old Harbor, is home to abundant
salmon, herring, halibut and cod harvested by commercial and sports fishermen as well as
subsistence use (Old Harbor Native Corporation 2022).

Fishing. The ADFG Division of Commercial Fisheries has Old Harbor state-managed fisheries
under the Kodiak management area. The prime fishing time is from July — September. Old Harbor
is a part of the Kodiak Remote Area (anything outside the Road System) which provides excellent
opportunities for salmon, Dolly Varden, and fall-run steelhead trout.

Tourism/Recreation. Old Harbor is home to fishing lodges that lead saltwater and freshwater
fishing charters, targeting king salmon, silver salmon, halibut, lingcod, rockfish, and Dolly Varden.
Several fishing lodges offer packages that include lodging in scenic waterfront settings, meals,
and charter fishing or other activities such as hunting, photography, wildlife viewing, and hiking.
Old Harbor is accessible via small plane or boat from Kodiak. Regular scheduled air service is
available from Anchorage to Kodiak. From there, a 30-minute air taxi flight brings visitors to Old
Harbor. (Alaska Travel Industry Association 2022)
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Demographics. Old Harbor is a community of about 216 residents with 63.13% Native American,
19.82% two or more races, 15.67% white, and 1.38% Native Hawaiian or Pacific Islander. (World
Population Review 2022).

Economics. Approximately 45% of household income is from fishing and trapping (ADFG 2018).
The average household income in Old Harbor is $52,244 with a poverty rate of 45.93%. The
median age in Old Harbor is 25.8 years, 37.8 years for males, and 23.9 years for females.

Schools. The school is a part of the Kodiak Island Borough School District. Over 50% of the
teachers have been at the school for 5 or more years. The school serves K-12 with a total of 29
students and 6 teachers. (Alaska Department of Education and Early Development 2022)

Subsistence. The taking of fish, wildlife, and other wild resources has been a way of life for many
Alaska cultural groups for millennia. These practices are carried on in hundreds of Alaska
communities by tens of thousands of Alaskans, who continue to rely on subsistence hunting,
fishing, and gathering economically as well as culturally. Old Harbor practices its traditional Alutiiqg
culture and subsistence lifestyle. Fishing provides income to the community. In 2018 Old Harbor
harvested approximately 53,325 kg (117,562 Ib) of fish. Salmon was the most harvested resource
category in each community, followed by non-salmon fish and large land mammals. (ADFG 2018).

3.3 Pacific Ocean

This Supplemental EA/OEA focuses on the potential for environmental impacts to water resources
and biological resources in the Pacific BOA.

The potential for environmental impacts to the following resource areas is considered to be
negligible or nonexistent in the Pacific BOA, so they were not analyzed in detail in this
Supplemental EA/OEA:

Air Quality and Climate Change: The description and condition of the Pacific Ocean global
upper atmosphere as discussed in the 2022 JFC EA/OEA has not changed. For PSCA, the LRHW
AUR vehicle would launch from the selected launchpad and travel along a predetermined flight
corridor over the Pacific BOA before first stage booster, second stage booster, inter-stage, and
payload adapter would splash down in predetermined drop zones. The LRHW AUR flight
emissions would occur in the over-ocean flight corridor as propellant is burned until exhausted
from the rocket motor boosters. The active flight time over the ROl would be measured in minutes.
Exhaust emissions would contain both chlorine compounds, free chlorine, produced primarily as
HCI at the nozzle, and nitrogen oxide as the temperature of the exhaust decreases with increasing
altitude. On a global scale, the quantity of chlorine, HCI, and nitrogen oxide emissions from the
JFC flight tests would represent a negligible fraction of these emissions.

Previous NEPA analyses for missile tests at PMRF and PSCA, respectively, have determined
that there would be no impact to air quality in the Pacific Ocean Flight Corridor as a result of their
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Proposed Actions (DON 2017a, DON 2019, USASMDC/ARSTRAT 2014, USASMDC/ARSTRAT
2011, USASDC 1992; USAF 2004, USAF 2006, USASMDC/ARSTRAT 2013). Due to the
evidence that the aforementioned NEPA analyses present regarding a lack of environmental
effects to air quality in the Pacific BOA, the smaller physical scale of the LRHW AUR vehicle than
those vehicles previously analyzed, and the small quantity of potential flight emissions from the
LRHW AUR, it can be reasonably determined that this Proposed Action would not impact air
quality in the Pacific Ocean flight corridor ROI.

Airspace Management: The over-ocean flight corridor is located over international airspace and,
therefore, has no formal airspace restrictions governing it. Over-ocean flight tests must comply
with DOD Instruction 4540.01, Use of International Airspace by US Military Aircraft and for
Missile/Projectile Firings. Commercial and private aircraft would be notified through NOTAMs
issued through the FAA in advance of the JFC flight test launch at the request of PMRF and PSCA
as part of their routine operations. Flight test operations would be conducted in accordance with
Western Range procedures and would not expand or alter currently controlled airspace. The flight
tests would be infrequent and short-term events, after which the airspace is returned to the control
of the responsible Air Route Traffic Control Center. There would be no impacts to airspace from
the JFC flight test.

Cultural Resources: Cultural resources are material remains of human activity that are
significant in the history, prehistory, architecture, or archaeology. They include prehistoric
resources (produce by preliterate indigenous people) and historic resources (produced since the
advent of written records). There are no cultural resources in the area of the JFC flight tests in
the Pacific BOA, hence there would be no impacts on cultural resources.

Geology and Soils: Individual rocket booster stages would splash down hundreds of miles apart
into the ocean along the flight path and slowly sink thousands of feet as they come to rest on the
sea floor. There would be slight sediment disturbance as a result of the settling, but no expected
impacts to geological resources in the over-ocean flight corridor from the JFC flight tests.

Land Use: The JFC flight test path would avoid populated land masses with their associated
assigned land uses. There would be no changes, and therefore, no impacts, from the JFC flight
test to the Pacific BOA.

Noise: The JFC flight would occur at high altitude where it would be generally undetected by
aircraft or vessels at the ocean’s surface. Sonic booms are generated following launch and during
terminal flight and impact. Noise impacts to biological receptors are discussed in Section 4.3.2.
There are no expected sensitive noise receptors within the over-ocean flight corridor. Therefore,
aside from the potential noise impacts to biological receptors discussed in Section 4.3.2, there
would be no impacts to noise receptors within the over-ocean flight corridor from the JFC flight
test.
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Infrastructure and Utilities: No changes would occur to infrastructure from the JFC flight test;
therefore, there would be no impacts to infrastructure or utilities in the Pacific BOA.

Socioeconomics: Overflight of the Pacific Ocean does not alter the socioeconomic
characteristics of any local or regional population, economy, housing, or community general
services (i.e., health, police, and fire services). Therefore, there would be no impacts to
socioeconomics in the Pacific Ocean from the execution of the Proposed Action.

Transportation/Traffic: Transportation services would be unaffected by the JFC flight test over
the open ocean. The payload flight would occur at high altitude where it would be generally
undetected by vessels or aircraft. Public NOTAMs and NTMs would be issued along the flight
path to ensure the safety of both aircraft and vessels. Components would drop within
predetermined open ocean areas to ensure, along with the public notices, that there would be no
vessels or aircraft in the vicinity. There would be no impacts from the JFC flight test to
transportation along the flight path over the open ocean.

Environmental Justice: No minority, low-income, children, or elderly populations have been
identified in the flight corridor. Range safety regulations and procedures protective of health and
safety would be applied throughout the flight corridor (i.e., booster drop, flight trajectory, flight
termination, payload load impact zones) for all populations. Therefore, there would be no
disproportionate impacts to minority populations or low-income populations under EO 12898 from
the JFC flight test.

Aesthetics and Visual Resources: As described in Section 2.1, for tests with Pacific BOA
payload impact, the proposed impact would occur in deep ocean waters (see Figures 2-8 and
2-9). No residual debris is expected following impact; however, a recovery team would be sent to
inspect the impact location as soon as range safety clears the area. Visible debris on the surface
of the ocean would be recovered and removed.

3.3.1 Water Resources — Pacific Ocean

This section highlights the water resources potentially affected by the Proposed Action as a result
of post-launch vehicle overflight and splashdown from PMRF and PSCA.

3.3.1.1 Regulatory Setting
Refer to Appendix D, Section D.3.1 for the regulatory setting.

3.3.1.2 Region of Influence

The United Nations has a goal to conserve and sustainably use the oceans, sea, and marine
resources by encouraging prevention of and reporting on human activity that endangers the
oceans and seas. Per the United Nations’ 2022 Sustainable Development Goals Report (United
Nations 2022), which consists of more than 50 international and regional agencies’ data from over
200 countries/territories, the following issues are noteworthy in 2022:
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« Continuing ocean acidification and rising ocean temperatures are threatening marine
species and negatively affecting marine ecosystem services. Between 2009 and 2018, the
world lost about 14% of coral reefs.

e In 2021, more than 17 million metric tons of plastic entered the world’s ocean, making up
85% of marine litter. The volume of plastic pollution entering the ocean each year is
expected to double or triple by 2040.

 The global coverage of marine protected areas stood at 8% of global coastal waters and
oceans in 2021.

e More than a third (35.4%) of global fish stocks were overfished in 2019, up from 34.2% in
2017 and 10% in 1974. However, the rate of decline has recently slowed.

< Almost half a billion people depend at least partially on small-scale fisheries, which
account for 90% of employment in fisheries worldwide.

The United Nations targets for addressing the above issues are located at https://www.un.org/
sustainable development/oceans/.

Classification of the Pacific Ocean zones is based on depth and proximity to land (U.S. Army
2021). Using this methodology, there are four major divisions or zones in the ocean: the littoral
zone, the coastal zone, the offshore zone, and the pelagic zone (U.S. Army 2021). Spanning
across all zones is the benthic environment, or sea floor (U.S. Army 2021). The pelagic zone is
commonly referred to as the open ocean (U.S. Army 2021).

3.3.2 Biological Resources — Pacific Ocean

Biological resources are defined as in Section 3.1.3.

3.3.2.1 Regulatory Setting
Refer to Appendix D, Section D.3.2 for the regulatory setting.

3.3.2.2 Region of Influence

The ROI for biological resources in the Pacific Ocean includes the BOA areas subject to effects
of the Proposed Action including:

e The Pacific over-ocean flight corridors beyond territorial seas (22 km [12 nm] from shore);

e The stage 1 booster drop zones within U.S. Exclusive Economic Zones near PMRF
(Figure 3-3) and PSCA (Figure 3-4); and

e The stage 2 booster drop/payload impact zones (primarily in international waters) for
PMRF (Figures 2-8 and 3-5) and PSCA (Figures 2-9 and 3-5) launched tests.
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Figure 3-4. Biological Resources in the PSCA Stage 1 Booster Drop Zone
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Figure 3-5. Pacific BOA Comparison for JFC Supplemental and JFC EA/OEA Evaluations
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A large portion of the JFC Supplemental Pacific BOA ROI overlaps or is directly adjacent to the
BOA areas evaluated in the JFC EA/OEA (Figures 3-3 and 3-5). The proposed PMRF BOAs are
larger than the areas evaluated in the JFC EA/OEA; however, biological resources in the PMRF
Pacific BOA ROI are substantially the same as those described in the JFC EA/OEA (DON and
U.S. Army 2022, Section 3.5.2, Page 3-89) which is incorporated here by reference. The proposed
PSCA Stage 2 BOA overlaps BOA areas evaluated in the JFC EA/OEA for both Vandenberg
Space Force Base launches and PMRF launches. The biological resources in the PSCA Pacific
BOA ROI are substantially the same as those described in the JFC EA/OEA (DON and U.S. Army
2022, Section 3.5.2.2, Page 3-90) and in the FT-3 EA/OEA (U.S. Army 2021, Section 3.2.2.2,
Page 3-49) which are incorporated here by reference. This section focuses on any resource
differences between the proposed Pacific BOA ROI and the BOA ROIs in aforementioned
documents and focuses on special-status species which might respond to stressors resulting from
the Proposed Action.

PMRF Stage 1 Booster Drop Zone

Biological resources in the PMRF stage 1 booster drop zone (Figure 3-3) are substantially the
same as those described in the JFC EA/OEA (DON and U.S. Army 2022, Section 3.5.2.3, Page
3-90). The only difference in biological resources in the JFC Supplemental activities stage 1 ROI
is in environmentally sensitive habitats. ESA-listed species likely to occur in the PMRF stage 1
booster drop zone are listed in Table 3-3.

Environmentally Sensitive Habitats. Designated critical habitat for the Main Hawaiian Islands
Insular DPS of the false killer whale occurs within the proposed PMRF stage 1 booster drop zone
(Figure 3-3). This designated habitat includes waters from the 45-m (148-ft) depth contour to the
3,200-m (10,500-ft) depth contour around the Main Hawaiian Islands (83 FR 35062 [24 July
2018]). The physical or biological features of this habitat that are essential to the conservation of
insular false killer whales are: (1) island-associated marine false killer whale habitat; (2) sufficient
guantity, quality, and availability of prey species; (3) waters free of harmful pollutants; and (4)
habitat free of anthropogenic noise that would significantly impair the value of the habitat for false
killer whale use or occupancy.

PSCA Stage 1 Booster Drop Zone

Biological resources in the PSCA stage 1 booster drop zone (Figure 3-4) are substantially the
same as those described in the FT-3 EA/OEA (U.S. Army 2021, Section 3.1.3.2, Page 3-14). The
proposed JFC Supplemental drop zone is larger and incorporates more diversity in marine habitat.
Therefore, this section provides a summary of differences from baseline biological conditions as
described in the FT-3 EA/OEA.

Marine Wildlife. The inshore waters above the continental shelf and slope are extremely
productive waters that provide seasonal habitat for an abundance of marine wildlife including
many protected under the ESA, MMPA, and MBTA (see detailed descriptions in U.S. Army 2021).
ESA-listed marine wildlife with the potential to occur in the PSCA stage 1 booster drop zone are
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listed in Table 3-3. Some marine mammals occur in the Gulf of Alaska year-round; however,
many migratory species also use the Gulf of Alaska, and the greatest numbers of marine
mammals are present in the ROI between spring and fall (Rone et al. 2014). During the summer
months, higher densities of marine mammals are expected in inshore shelf and slope waters than
in offshore waters with the highest densities of several species occurring on Albatross Bank
(within and near the North Pacific right whale critical habitat; Rone et al. 2017).

Table 3-3. ESA-Listed Species with the Potential to Occur in the Pacific Ocean Booster Drop and Payload Impact Zones

Likelihood of Occurrence

PMRF PSCA Pacific Stage
Federal Stage 1 Stage 1 2 Booster
Listing Booster Booster | Drop/ Payload
Common Name Scientific Name Status Drop Zone Drop Zone | Impact Zones
Marine Mammals
Guadalupe fur seal Arctocephalus townsendi T P
Sei whale Balaenoptera borealis E P P L
Blue whale Balaenoptera musculus E P P L
Fin whale Balaenoptera physalus E P L L
Northern sea otter — Southwest | Enhydra lutris kenyoni
DPS E L
S;?:?;i\évgiesl_ Westemn North | £ richtius robustus E Pt Pt
North Pacific right whale Eubalaena japonica E L
Steller sea lion — Western DPS | Eumetopias jubatus E
Humpback whale Megaptera novaeangliae
Mexico DPS T U2 P
Western North Pacific DPS E U2 P
Hawaiian monk seal Neomonachus schauinslandi E P
Sperm whale Physeter macrocephalus E L L L
v ands suarDps | PooU00r2 rasiens - i
Birds
ﬁgcgir\?gggd storm-petrel - Oceanodroma castro E P P
Short-tailed albatross Phoebastria albatrus E P L L
gtrgléedri’sgegjpe rS— Alaska Polysticta stelleri T P
Hawaiian petrel Pterodroma sandwichensis E L L
Newell's shearwater Puffinus auricularis newelli T P P

January 2024 | 3-36

FINAL




JFC Flight Tests Supplemental EA/OEA
3.0 AFFECTED ENVIRONMENT

Likelihood of Occurrence
PMRF PSCA Pacific Stage
Federal Stage 1 Stage 1 2 Booster
Listing Booster Booster | Drop/ Payload
Common Name Scientific Name Status Drop Zone Drop Zone | Impact Zones
Sea Turtles
tg%%grg;da;uglss_ North Caretta caretta E P L L
Green turtle Chelonia mydas
Central North Pacific DPS T L L
Central West Pacific DPS E L
East Pacific DPS T L L
Leatherback turtle Dermochelys coriacea E P P L
Hawksbhill turtle Eretmochelys imbricata E L P L
Olive ridley turtle Lepidochelys olivacea T P P L
Fish
Oceanic whitetip shark Carcharhinus longimanus T L
Oceanic giant manta ray Manta birostris T P
Chum salmon? Oncorhynchus keta T3 P
Coho salmon? Oncorhynchus kisutch T3 P
Steelhead® Oncorhynchus mykiss T3 P
Sockeye Salmon® Oncorhynchus nerka E3 P
Chinook salmon3 Oncorhynchus tshawytscha E, T3 L
Scalloped hammerhead shark | Sphyrna lewini
Eastern Pacific DPS E 4 - L
Indo-West Pacific DPS T 4 - L

Notes: Species for which the ROI is considered extralimital (i.e., very few confirmed sightings and the area is outside the
normal range for the species) are not included in this table.

1 Gray whales in the ROI are likely from the Eastern Population which is not listed under the ESA. It is possible that a small

(but unknown) number of gray whales in the ROl would be from the ESA-endangered Western DPS.

2 Humpback whales are likely to occur in the PMRF stage 1 booster drop zone but are likely part of the Hawai'i DPS which is

not listed under the ESA.

3 Fourteen ESA listed Evolutionarily Significant Units (ESUs) of salmon and steelhead have the potential to occur in the ROI
seasonally during the marine phase of their life cycle (see DON and U.S. Army 2022, NOAA 2023a). Occurrence for these species
is based on general patterns of migration for these species; no specific occurrence data for ESA listed ESUs in the ROI are known.
4 Scalloped hammerhead sharks may occur in the PMRF stage 1 booster drop zone but would be part of the Central Pacific
DPS which is not listed under the ESA.

Abbreviations: DPS = Distinct Population Segment, E = federal endangered, T = federal threatened, L = Likely, P = Potential, U =
Unlikely.
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Environmentally Sensitive Habitats. Waters of the PSCA stage 1 booster drop zone include
areas designated as critical habitat under the ESA, EFH under the Magnuson-Stevens Fishery
Conservation and Management Act (MSA), Habitat Areas of Particular Concern under the MSA,
and BIAs for cetacean feeding and migration. Essential features and importance of these areas
are described in the FT-3 EA/OEA (U.S. Army 2021, Section 3.1.3.2.5, Page 3-25). The PSCA
stage 1 booster drop zone is at least 11 km (6 nm) from any land areas and therefore, does not
include northern sea otter critical habitat (Figure 3-4). The Action Proponents have excluded
designated North Pacific right whale critical habitat from the proposed booster drop zone.

Designated critical habitat for Steller sea lions occurs within the PSCA stage 1 booster drop zone
(Figure 3-4). The essential component of this Steller sea lion aquatic critical habitat is adequate
food resources (NMFS 1993), especially for lactating adult females, young-of-the-year, and
juveniles.

The ROI includes seasonal BIAs for cetaceans, as identified by the National Oceanic and
Atmospheric Administration Cetacean Density and Distribution Mapping Working Group
(Ferguson et al. 2015). BIAs in the PSCA stage 1 booster drop zone include areas important for
humpback whale, fin whale, North Pacific right whale, and gray whale feeding and for gray whale
migration (Figure 3-6; Ferguson et al. 2015). The nearshore waters off Kodiak Island within the
ROI are also considered a biologically important feeding area for seabirds due to abundant food
resources (i.e., forage fish and krill; Smith et al. 2012, ADFG 2015).

In the PSCA stage 1 booster drop zone, EFH has been designated for all life stages of groundfish
of the Gulf of Alaska; immature, juvenile, and mature salmon species; and late juvenile and adult
scallops. Gulf of Alaska groundfish include species such as pollock, cod, sole, rockfish, sharks,
skates, octopuses, and squids (NMFS 2018). More detailed descriptions of EFH and the species
included in specific Fisheries Management Plans are incorporated here by reference to these
plans and their amendments (NPFMC 2012, NPFMC 2014, NPFMC 2018, NMFS 2018).

Habitat Areas of Particular Concern are areas within EFH that are of particular ecological
importance to the long-term sustainability of managed species, are of a rare type, or are especially
susceptible to degradation or development (NPFMC 2018). Two designated Habitat Area of
Particular Concern for groundfish occur in the proposed stage 1 booster drop zone (Figure 3-4).
The Albatross Bank Habitat Area of Particular Concern is a Gulf of Alaska Slope Habitat
Conservation Area and the Kodiak Seamount is an Alaska Seamount Habitat Protection Area
(NPFMC 2018). The Alaska Fisheries Management Plan (Appendix F of NPFMC 2018) details
non-fishing activities that may affect EFH including introduction of potentially hazardous materials
and marine debris.
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Figure 3-6. Biologically Important Areas for Cetaceans in the PSCA Stage 1 Booster Drop Zone
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Stage 2 Booster Drop/Payload Impact Zones

The stage 2 booster drop/payload impact zones in the BOA of the North Pacific Ocean include
only waters outside of the Exclusive Economic Zones of the United States and other countries
(Figure 3-5). The waters of the stage 2 booster drop/payload impact zone consist of deep ocean
waters with both pelagic and benthic habitats. Table 3-3 lists the ESA-listed species with the
potential to occur in the ROI. As discussed above, these zones overlap the ROI evaluated in the
JFC EA/OEA and for other flight test programs (Figure 3-5). Biological resources in the stage 2
booster drop/payload impact zones are primarily the same as those described in the JFC EA/OEA
(DON and U.S. Army 2022, Section 3.5.2.5, Page 3-101) and in the FT-3 EA/OEA (U.S. Army
2021, Section 3.2.2.2, Page 3-49), which are incorporated here by reference. Since evaluations
for these programs already describe resources in large areas of the Pacific Ocean, the primary
differences in biological resources are location-specific differences in the abundance or density
of species, differences in species assemblages, and differences in seasonal occurrence. This
section focuses on special-status biological resources in the ROI within the Eastern Pacific
Subarctic (as defined in Sutton et al. 2017) in areas not described in the aforementioned
documents.

Marine Wildlife. Areas of the central North Pacific such as the North Pacific Transition Zone and
seamounts are known to be biological hotspots due to dynamic ocean conditions and currents.
There is a diversity of oceanic habitats for fish and other marine wildlife in the ROI. The stage 2
booster drop/payload impact zones include the range of three ESA-listed fish species and five
sea turtle species (Table 3-3).

Common seabirds in pelagic habitats of the Eastern Pacific Subarctic include sooty shearwaters
(Puffinus griseus), short-tailed shearwaters (Puffinus tenuirostris), Leach’'s storm-petrels
(Oceanodroma leucorhoa), fork-tailed storm-petrels (Oceanodroma furcata), and tufted puffins
(Lunda cirrhata; Springer et al. 1999). All these seabirds are migratory birds protected under the
MBTA. Four ESA-listed birds have the potential to occur in the stage 2 booster drop/payload
impact zones (Table 3-3).

At least 22 marine mammal species occur in the pelagic areas of the Eastern Pacific Subarctic
(Springer et al. 1999). The most abundant species are likely to be Dall's porpoise (Phocoenoides
dalli), Pacific white-sided dolphin (Lagenorhynchus obliquidens), Northern right whale dolphins
(Lissodelphis borealis), and sperm whales (Springer et al. 1999). Only two pinniped species
(Northern fur seals and Northern elephant seals) are likely to use pelagic habitats in the ROI. All
marine mammal species in the ROI are protected under MMPA, and seven species are listed
under the ESA (Table 3-3).

Environmentally Sensitive Habitats. Since the stage 2 booster drop/payload impact zones are
outside of Exclusive Economic Zones, no designated critical habitat, EFH, or other designated
marine protected areas occur in the ROI. The vehicle flight path may cross over cross over
Papahanaumokuakea and Pacific Remote Islands Marine National Monuments (Figures 2-8 and
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2-9). No LRHW AUR components would fall into these marine national monuments and no part
of the Proposed Action would impact the monuments.

3.3.3 Hazardous Materials and Waste — Pacific Ocean

3.3.3.1 Regulatory Setting
Refer to Appendix D, Section D.2.5 for the regulatory setting.

3.3.3.2 Region of Influence

The ROI Pacific study area is divided into affected areas for PMRF and PSCA as indicated on
Figures 2-9 and 2-10.

Overall, the Pacific Ocean is the largest and deepest ocean basin on Earth, covering more than
155 million square km (60 million square mi) and averaging a depth of approximately 4,000 meters
(13,000 ft) (NOAA 2023Db).

The "Ring of Fire" is a circular region that surrounds the Pacific Ocean with exceptionally high
volcanic and earthquake activity. Most of the active volcanoes on Earth are located underwater,
along the Ring of Fire. Made up of more than 450 volcanoes, the Ring of Fire stretches for
approximately 40,000 km (25,000 mi), running in the shape of a horseshoe (as opposed to an
actual ring) from the southern tip of South America, along the west coast of North America, across
the Bering Strait, down through Japan, and into New Zealand. It also includes the shores of Japan,
Russia, Alaska, Canada, Oregon, Washington state, California, Mexico, Southeast Asia, and
many South Pacific islands. (NOAA 2023c)

The "Great Pacific Garbage Patch" refers to an area in the North Pacific Ocean, between Hawai’i
and California, containing a high concentration of marine debris. Wind and waves continuously
mix this debris, dispersing it over huge surface areas and throughout the top portion of the water
column. The ocean features are a moving target and the borders and content of the area
continually change with ocean wind and currents. (NOAA 2023d) Biological resources that would
be affected by hazardous materials and waste in the Pacific BOA are discussed in Section 3.3.2.
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4.0 Environmental Consequences

This chapter discusses the potential direct and indirect effects of implementing the Proposed
Action and No Action Alternative on the affected environmental resource areas highlighted in
Chapter 3.0.

4.1 Pacific Missile Range Facility
4.1.1 Water Resources — PMRF

4.1.1.1 No Action Alternative — PMRF

Under the No Action Alternative, the proposed Supplemental JFC activities would not occur.
However, previously evaluated launch/support activities for JFC at PMRF and KTF would
continue, as planned (DON and U.S. Army 2022). No significant impacts to water resources would
be expected to occur under the No Action Alternative.

4.1.1.2 Proposed Action — PMRF

Similar to the JFC EA/OEA (DON and U.S. Army 2022), an estimation of the JFC flight tests
potential releases, current regulations and infrastructure specific to PMRF leads to the conclusion
that any impacts to water resources from the JFC flight tests would not have adverse impacts on
hydrologic function or quality at PMRF. Because the existing drainage ditches are designed to
move water away from the agricultural fields during irrigation and rainfall, no residual effects of
past launches are expected (DON 2019). Turbidity may temporarily increase due to grounding
rods temporarily being installed up to 1.8 m (6 ft) below ground surface, although suspended
matter would settle out and return to base levels post-test removal. No permanent impacts to
water resources would be expected as a result of the Proposed Action.

4.1.2 Cultural Resources — PMRF

Analysis of potential impacts to cultural resources considers both direct and indirect impacts.
Direct impacts may be the result of physically altering, damaging, or destroying all or part of a
resource, altering characteristics of the surrounding environment that contribute to the importance
of the resource, introducing visual, atmospheric, or audible elements that are out of character for
the period the resource represents (thereby altering the setting), or neglecting the resource to the
extent that it deteriorates or is destroyed.

4.1.2.1 No Action Alternative — PMRF

Under the No Action Alternative, the Proposed Action would not occur and there would be no
change to cultural resources from the baseline conditions described in Section 3.1.2. Therefore,
no significant impacts to cultural resources would occur with implementation of the No Action
Alternative.
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4.1.2.2 Proposed Action — PMRF

The Proposed Action would not require construction at the THAAD Launch Site. There are no
properties eligible for listing on the National Register of Historic Places at either launch site. No
impacts on cultural resources would be expected as a result of this Proposed Action. Therefore,
no Section 106 consultation (Protection of Historic Properties 2004) with the Hawai'i State Historic
Preservation Division is required for the Proposed Action.

Should human remains or cultural artifacts be encountered, work would cease immediately in
accordance with Section 3(d) of the Native American Graves Protection and Repatriation Act
(Native American Graves Protection and Repatriation Regulations 1995). If during the
performance of an undertaking, historic properties, including submerged archaeological sites and
traditional cultural properties, are discovered or unanticipated effects are found, or a previously
unidentified property which may be eligible for listing on the National Register of Historic Places
is discovered, the Commander, Navy Region would take all reasonable measures to avoid harm
to the property until it concludes consultation with the State Historic Preservation Officer and any
Native Hawaiian organization, including Oahu Council of Hawaiian Civic Clubs, which has made
known to Commander, Navy Region Hawai’i that it attaches religious and cultural significance to
the historic property (DON 2018a). See Appendix D, Section D.1.2 for cultural regulatory
descriptions and requirements.

4.1.3 Biological Resources — PMRF

Environmental consequences of the Proposed Action on biological resources are evaluated
based on the best available information about species distributions and in the context of the
regulatory setting discussed in Section 3.1.3.

Determination of the significance of potential impacts to biological resources is based on (1) the
importance of the resource (i.e., threatened or endangered species; critical habitats;
recreationally, commercially, ecologically, culturally, or scientifically important species); (2) the
sensitivity of the resource to proposed activities; (3) the proportion of the resource that would be
affected relative to its occurrence in the region; and (4) the duration of ecological ramifications.
For example, impacts to terrestrial wildlife would be considered significant if species or habitats
of concern were substantially affected over relatively large areas or activities resulted in
reductions in the population size or distribution that might limit the ability of a local or regional
population to sustain itself. Impacts to environmentally sensitive habitats would be considered
significant if these habitats were destroyed or substantially modified.

4.1.3.1 No Action Alternative — PMRF

Under the No Action Alternative, proposed JFC Supplemental activities would not occur; however,
previously evaluated launch and support activities for JFC (as in DON and U.S. Army 2022) and
other programs at PMRF, including at KTF, would continue. The No Action Alternative would
result in no impacts to biological resources that were not evaluated in previous NEPA documents.
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Therefore, no significant impacts to biological resources would occur with implementation of the
No Action Alternative.

4.1.3.2 Proposed Action — PMRF

The Proposed Action has the potential to impact biological resources in the PMRF ROI through
exposure to elevated sound pressure levels, wildfire risk from launch, launch emissions, artificial
lighting, and increased human activity and equipment operation. Appendix E, Section E.2.1 lists
avoidance, minimization, and conservation measures to be implemented to minimize the potential
effects of the Proposed Action on biological resources.

Launches of the LRHW AUR as part of the Proposed Action testing would be the same as
launches evaluated in the JFC EA/OEA (DON and U.S. Army 2022). While the evaluation of the
Proposed Action includes up to six test launches per year from supplemental launch facilities,
these tests would not be an addition to those evaluated in the JFC EA/OEA. The six test launches
per year could be from any combination of launch sites considered in the JFC EA/OEA preferred
alternative and those proposed in this Supplemental EA/OEA. The potential environmental
impacts of JFC launch and support activities on biological resources at PMRF would be the same
as those concluded for JFC activities in the JFC EA/OEA (DON and U.S. Army 2022, Section
4.1.2.2, Page 4-3) and analysis details are incorporated here by reference.

Terrestrial Vegetation

JFC activities would have no long-term adverse impact on vegetation at PMRF. Vegetation near
the launch pad is maintained by mowing, which limits the potential for wildfire resulting from
launch. Fire and emergency crews are present at every PMRF launch to quickly extinguish any
fire ignited at or near the launch pad during launch, and risk of wildfire would be extremely low.

Terrestrial Wildlife

Terrestrial wildlife species at PMRF such as birds as well as marine organisms that haul out on
land have the potential to be impacted by elevated sound pressure levels from launch as well as
by launch emissions, artificial lighting, and human activity and equipment operation. Overall,
terrestrial wildlife would not be significantly impacted by these JFC Supplemental launch and
launch support activities at PMRF. As detailed in the JFC EA/OEA (DON and U.S. Army 2022,
Section 4.1.2.2, Page 4-3), impacts to terrestrial wildlife, including ESA-listed species, are
expected to be negligible to minor and would be short-term.

The primary stressor of concern to most wildlife species is launch noise. Since the distributions
of ESA-listed species are slightly different for the THAAD launch site ROI than they were in the
KTF launch ROI, potential impacts of launch noise are summarized here. Based on the expected
distribution of ESA-listed species and the expected maximum sound pressures from launch
(Figure 4-1), there would be no risk of auditory injury to Hawaiian hoary bats, Hawaiian
waterbirds, hauled out Hawaiian monk seals, or hauled out or nesting sea turtles. Animals might
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Figure 4-1. Maximum Acoustic Isopleths and Habitat Areas in the PMRF ROI
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be temporarily startled by launch noise, but any effects would be short term behavioral
disturbance and animals would be expected to return to normal behaviors within minutes of launch
(U.S. Army and DON 2023a). Néné within 53 m (174 ft) of launch have the potential to be injured
by elevated noise levels; however, mitigation measures would be in place to reduce the risk to
néné (See Appendix E, Section E.2.1), potentially including hazing of birds by authorized
personnel in accordance with the reclassification of the Hawaiian goose with a Section 4(d) Rule
or as determined under a Section 7 consultation, and Navy PMRF Environmental Office protocols.
With implementation of mitigation measures, injury to néné is unlikely. Therefore, the impact of
launch noise on ESA-listed species would be negligible to minor and short-term.

Marine Wildlife

Marine wildlife would not to be impacted by JFC activities in the PMRF ROI. Vehicle launch and
overflight would result in elevated noise levels in air, but based on expected sound pressure levels
in marine habitats, there would be no effects to marine wildlife.

Environmentally Sensitive Habitats

No impacts to EFH nor to designated critical habitat for lau’ehu are expected due to launch
activities at PMRF.

ESA Protected Resources

Because the Proposed Action may affect some terrestrial ESA-listed species, the Action
Proponents consulted with the USFWS under Section 7 of the ESA (Appendix A). The potential
effects of launch lighting on ESA-listed seabirds and the effects of base-wide management of
ESA-listed species have been evaluated in the Navy consultations and subsequent Biological
Opinions on base-wide operations and maintenance at PMRF (USFWS 2018, USFWS 2014b).
The Navy is currently consulting with the USFWS on the effects of proposed future changes to
base-wide management of ESA-listed species, including proposed hazing of néné at launch sites.
All JFC Supplemental activities which would be covered under Biological Opinions for PMRF
base-wide activities would be conducted under the terms of those Biological Opinions as
implemented by the Navy at PMRF. For the Proposed Action, the potential effects of launch from
the THAAD launch site were not covered under any of those previous consultation documents.
Therefore, the U.S. Army and Navy prepared a Biological Evaluation (U.S. Army and DON 2023a)
to fully evaluate the potential effects of the Action on ESA-listed species and designated critical
habitats. Based on the analyses in the Biological Evaluation, JFC Supplemental activities may
affect but are not likely to adversely affect four Hawaiian waterbird species, néné, Hawaiian hoary
bats, hauled out green sea turtles, or designated critical habitat for lau’ehu. The U.S. Army and
Navy consulted with the USFWS under Section 7 of the ESA for JFC Supplemental launch
activities at the THAAD launch site and the USFWS issued a letter of concurrence on December
14, 2023 (Appendix A).
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4.1.4 Public Health and Safety — PMRF

Public health and safety would be deemed impacted if the Proposed Action would introduce
materials or operations in the ROI that would cause a potential public or occupational health
hazard; or the Proposed Action would create an unmanageable human-health and/or safety
hazard in the ROI.

A growing body of scientific knowledge demonstrates that children may suffer disproportionately
from environmental health risks and safety risks; therefore, federal agencies shall make it a high
priority to identify and assess environmental health risk and safety risk that may disproportionately
affect children (EO 13045, Protection of Children from Environmental Health and Safety Risks).
The JFC flight tests would be conducted on DOD controlled property or in the open ocean. Tests
of this nature have been performed for decades, and no additional protections for health and
safety of children have been enacted previously. This Supplemental EA/OEA has not identified
any environmental health and safety risks that may disproportionately affect children.

4.1.4.1 No Action Alternative — PMRF

Under the No Action Alternative, the Proposed Action would not occur and there would be no
change to public health and safety. Previously evaluated launch/support activities for JFC at
PMRF and KTF would continue, as planned. Federal, state, and local regulations as well as PMRF
standard operating procedures would be followed for launch site preparation, booster handling,
and all hazardous operations. PMRF missile flight analysis, ground safety, range safety, ocean
clearance, transportation safety, and fire and crash safety procedures would be followed to ensure
the safety of workers and members of the public. PMRF would issue NOTAMs and NTMs ahead
of any JFC flight test, in accordance with range safety and FAA requirements (DON and U.S.
Army 2022). Therefore, no significant impacts to Public Health and Safety would occur with
implementation of the No Action Alternative.

4.1.4.2 Proposed Action — PMRF

The JFC flight test would include the launch of a two-stage booster AUR vehicle from PMRF. The
LRHW AUR is still in development, so it is compared to similar tests that have launched from
PMRF. The Flight Experiment-1 (FE-1), FE-2, and Strategic Target System missile tests are used
as a comparison for effects on regional public health and safety since the testing of vehicles at
the same site would have a similar potential health and safety impact (DON 2017a, DON 2019).
The proposed rocket propellants would be similar to past launches, although a smaller quantity.
For example, the FE-2 total weight of propellant was 13,608 kg (30,000 Ib) and the LRHW AUR
will contain up to approximately 9,000 kg (20,000 Ib) of propellant. Additionally, the FE-2 vehicle
was wider (1.4 m [4.5 ft] versus 1 m [3 ft]) and had three stages whereas the LRHW AUR has two
stages. The JFC mission personnel would follow the same health and safety procedures
developed under existing plans at PMRF. Federal, state, and local regulations as well as PMRF
standard operating procedures would be followed for launch site preparation, booster handling,
and all hazardous operations. PMRF missile flight analysis, ground safety, range safety, ocean
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clearance, transportation safety, and fire and crash safety procedures would be followed to ensure
the safety of workers and members of the public. PMRF would issue NOTAMs and NTMs ahead
of any JFC flight test, in accordance with range safety and FAA requirements. Previous NEPA
analyses for missile tests at PMRF have determined that there would be no impact to public health
and safety as a result of their Proposed Action (DON 2017a, DON 2019, USASMDC/ARSTRAT
2014, USASMDC/ARSTRAT 2011, USASDC 1992). Due to the significantly smaller size of the
LRHW AUR in comparison to the FE-1, FE-2, and Strategic Target System missile tests,
implementation of the Proposed Action would result in no impacts to public health and safety in
the PMRF ROI. In accordance with EO 13045, Protection of Children from Environmental Health
and Safety Risks, the Navy has determined that since the JFC flight tests would be conducted on
DOD property and out in the open ocean, the JFC flight test has no environmental health and
safety risks that may disproportionately affect children.

4.1.5 Hazardous Materials and Wastes — PMRF

Impacts on hazardous materials and wastes at PMRF would be considered environmentally
significant if an increase of hazardous materials and wastes as a result of the Proposed Action
exceeded PMRF’s capacity to manage, store, or dispose of them in accordance with federal,
state, or local laws; or, if the hazardous materials and wastes as a result of the Proposed Action
increased the risk of, or created new, human and environmental health risks.

4.1.5.1 No Action Alternative — PMRF

Under the No Action Alternative, the proposed Supplemental JFC activities would not occur.
However, previously evaluated launch/support activities for JFC at PMRF and KTF would
continue, as planned (DON and U.S. Army 2022). Hazardous material usage and waste
generation would continue to be managed by PMRF under appropriate federal, state, local, and
DOD requirements that are well within the purview and capability of PMRF and KTF. Therefore,
no significant impacts to hazardous materials and waste management would occur with
implementation of the No Action Alternative

4.1.5.2 Proposed Action — PMRF

The Proposed Action includes additional launch and impact locations for the up to six JFC flight
test launches annually at various launch locations. This Supplemental EA/OEA would enable
PSCA to be selected as one of the alternative test ranges. The Proposed Action would add flight
tests (up to six total joint test operations per year until 2032) launched from PMRF's THAAD
launch site. The LRHW launch vehicle is identical to that analyzed in the JFC EA/OEA (DON and
U.S. Army 2022). The AUR consists of a two-stage booster system and payload approximately 1
m (3 ft) in diameter and 10 m (30 ft) in length. The first and second stage include up to
approximately 9,000 kg (20,000 Ib) of rocket propellant. Transportation, handling, and storage of
the rocket motors and ordnance at PMRF would occur in accordance with DOD, Navy, U.S. Army,
and U.S. Department of Transportation policies and regulations to safeguard the materials from
fire or other mishap. Routine pre-flight, launch, and post-flight ground preparations at the THAAD
launch site would occur. Standard pre-flight support activities such as base support, range safety,
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flight test support, and test instrumentation, ground equipment checks, weapon system vehicle
and booster assembly and checks would occur prior to every JFC flight test and have the potential
to generate hazardous materials and waste. No permanent facility alterations are planned, and
all activities would use existing facilities and infrastructure. Any hazardous materials and waste
generated in support of the Proposed Action would not be expected to exceed PMRF’s capacity
to manage, store, or dispose of them in accordance with federal, state, or local laws; nor would
the Proposed Action be expected to increase the risk of, or create new, human and environmental
health risks.

4.2 Pacific Spaceport Complex Alaska
4.2.1 Air Quality and Climate Change — PSCA

4.2.1.1 No Action Alternative — PSCA

Under the No Action Alternative, the Proposed Action would not occur and there would be no
change associated with air quality or measurable climate change impacts at PSCA. Therefore, no
significant impacts would occur with implementation of the No Action Alternative.

4.2.1.2 Proposed Action — PSCA

Because the LRHW AUR missile is still in development, there are no estimated emissions;
therefore, this analysis uses the emissions from a Minuteman Ill launch as a surrogate. The
analysis used the prevention of significant deterioration (PSD) permitting threshold of 250 tons
per year for all criteria pollutants. Under the Clean Air Act, the indicator of significance for criteria
pollutants in an attainment area is the PSD threshold. These PSD values are being used for NEPA
purposes as first-tier air quality significance indicators. Generally, minor emissions of criteria
pollutants (i.e., particulate matter less than or equal to 10 microns in diameter [PM1o], particulate
matter less than or equal to 2.5 microns in diameter [PMzs], oxides of nitrogen, oxides of sulfur,
volatile organic compounds, and carbon monoxide) and GHGs (i.e., mostly carbon dioxide
equivalent [CO:ze]) during the proposed action activities would be expected. There are no site
preparation, construction, or demolition components to the Proposed Action; therefore, the
project-specific direct and indirect emissions would primarily be driven by the following activities:

e Pre-test preparation and support
e Flight test

e Post-launch operations
As indicated in Chapter 2.0, there could be up to 6 flight tests per year for a total of 60 flight tests
over a 10-year period. The following analysis uses the emissions from a Minuteman 1l launch as

a LRHW AUR surrogate. The propellant information for Minuteman Il and LRHW AUR is provided
in Table 4-1 and Table 4-2.
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Table 4-4. Estimated Emissions for LRHW AUR Launches from FY 2022 — FY 2032 (Tons per Year)

Year Number of Flights | VOC SOx NOx (60) PMio | PM2s Pb NHs | COze

FY 2022 6 0.78 | 0.018 | 1.92 4.2 11.1 7.8 N/A N/A N/K
FY 2023 6 0.78 | 0.018 | 1.92 4.2 11.1 7.8 N/A N/A N/K
FY 2024 6 0.78 | 0.018 | 1.92 4.2 11.1 7.8 N/A N/A N/K
FY 2025 6 0.78 | 0.018 | 1.92 4.2 11.1 7.8 N/A N/A N/K
FY 2026 6 0.78 | 0.018 | 1.92 4.2 11.1 7.8 N/A N/A N/K
FY 2027 6 0.78 | 0.018 | 1.92 4.2 11.1 7.8 N/A N/A N/K
FY 2028 6 0.78 | 0.018 | 1.92 4.2 11.1 7.8 N/A N/A N/K
FY 2029 6 0.78 | 0.018 | 1.92 4.2 11.1 7.8 N/A N/A N/K
FY 2030 6 0.78 | 0.018 | 1.92 4.2 11.1 7.8 N/A N/A N/K
FY 2031 6 0.78 | 0.018 | 1.92 4.2 11.1 7.8 N/A N/A N/K
Significant Indicator Levels (tpy) 250 250 250 250 250 250 25 250 N/K

Source: USAF 2019
Note:

1 Only 1st-stage rocket emissions occur within the ROI for Vandenberg Space Force Base.

Abbreviations: CO = carbon monoxide, CO2¢e = carbon dioxide equivalent, FY = fiscal year, N/A = not applicable, N/K = Not
Known, NHz = ammonia, NOx = oxides of nitrogen, Pb = lead, PM2s = particulate matter less than or equal to 2.5 microns in
diameter, PM1o = particulate matter less than or equal to 10 microns in diameter, SOx = oxides of sulfur, tpy = tons per year, VOC
= volatile organic compound

Based on Table 4-3 and Table 4-4, the estimated annual emissions do not exceed the PSD
significant indicator levels for pollutants of concern. Therefore, no significant impacts to air quality
are anticipated from flight tests.

After each flight test a safety check and cleanup of the launch site is completed (i.e., removal of
equipment from the launch site). All estimated emissions from post-test operation are below the
significant indicator levels for pollutants of concern and therefore no significant impacts to air
guality are anticipated (see Table 4-3).

Climate Change — Considerations for GHG (COze)

As noted by the Council on Environmental Quality, climate change is a particularly complex
challenge given its global nature and the inherent interrelationships among its sources, causation,
mechanisms of action, and impacts. The Council on Environmental Quality published updated
guidance on January 6, 2023, regarding how to evaluate GHG emissions and climate change
under NEPA, which states that agencies should quantify reasonably foreseeable direct and
indirect gross and net GHG emissions increases or reductions, both for individual pollutants and
aggregated in terms of COje. The guidance further suggests that agencies can provide
comparisons of a project's GHG emissions to metrics that may be more familiar to the public.
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The USEPA established/proposed GHG permitting thresholds at 75,000 tons per year. This
threshold is USEPA’'s common-sense, phased-in approach to greenhouse gas permitting under
the Clean Air Act. This value of 75,000 tons per year of COse is only used as a NEPA significance
indicator. This threshold established under the GHG Tailoring Rule defines when permits under
the New Source Review PSD and Title V Operating Permit programs are required for new and
existing industrial facilities. (USEPA 2014, USEPA 2022d). Although there is a potential for the
release of GHG emissions, the estimated tons per year are unknown or unqualifiable because
the LRHW AUR missile is still in development and there are no estimated emissions for GHG
(CO2e). Additionally, due to the small amount of carbon monoxide produced in the LRHW AUR
surrogate, the increase in emissions is anticipated to be under the comparable USEPA
presumptive effects threshold of 75,000 tons per year. Therefore, the Proposed Action would not
be expected to result in a significant contribution to global climate change.

4.2.2 Water Resources — PSCA

Environmental consequences of the Proposed Action on water resources are evaluated based on
the best available information about PSCA’s environment, the Proposed Action detailed in
Chapter 2.0, and in the context of the regulatory setting discussed in Section D.2.2.

4.2.2.1 No Action Alternative — PSCA

Under the No Action Alternative, the proposed Supplemental JFC activities at PSCA would not
occur; however, space and missile launch, support activities, and planned infrastructure
improvements would continue at PSCA (AAC 2021). The No Action Alternative would result in no
impacts to water resources in the ROI since Supplemental JFC launch activities would not occur.

4.2.2.2 Proposed Action — PSCA

The potential for water resource impacts related to launch activities at PSCA was evaluated in
the FAA 2016 EA, which analyzed up to nine annual launches from PSCA. Impacts to water
resources in the FAA EA were determined to have negligible effects. For analysis purposes in
this Supplemental EA/OEA, the environmental impacts of up to six launches per year are
described.

Short-term, minor, impacts on water resources would occur as a result of LRHW AUR missile
launches. Effects from launch operations would occur only during launches as a result of rocket
exhaust product deposition. Exhaust emissions resulting from missile launches include aluminum
oxide, carbon monoxide, HCI, hydrogen, nitrogen, and water. The principal product of combustion
of potential concern is HCI, which combines with water or water vapor to form hydrochloric acid.
The primary water quality concerns are the potential changes in pH from acid deposition and the
potential for accumulation of combustion byproducts in localized surface waters. Impacts on water
resources from acid deposition are expected to be small and transitory due to the relatively high
pH (6.8 to 7.5 in streams and 7.1 to 7.3 in lakes) and buffering capacity of the local streams and
lakes. The release of HCIl as a result of rocket launches would not result in measurable
degradation of surface water quality because the exhaust and associated chemical compounds

January 2024 | 4-11

FINAL



JFC Flight Tests Supplemental EA/OEA
4.0 ENVIRONMENTAL CONSEQUENCES

would be dispersed over a large area and immediately diluted and/or neutralized by receiving
waters. These effects would be temporary and are not anticipated to affect local water quality.
This finding is supported by water chemistry studies conducted at PSCA (FAA 2016), which
indicated no adverse water quality effects (including pH, specific conductivity, and aluminum
levels) from prior launches of rockets much larger than the proposed missiles.

No impacts on water resources are anticipated as a result of post-flight operations. Any waste
materials generated would be disposed of according to applicable regulations and range
procedures and policy by PSCA, and would not impact groundwater, surface waters, or wetlands.

4.2.3 Biological Resources — PSCA

Environmental consequences of the Proposed Action on biological resources are evaluated
based on the best available information about species distributions, based on the impact criteria
presented in Section 4.1.3, and in the context of the regulatory setting discussed in Section
3.2.3.

4.2.3.1 No Action Alternative — PSCA

Under the No Action Alternative, proposed JFC Supplemental activities at PSCA would not occur;
however, space and missile launch and support activities would continue at PSCA (AAC 2021).
The No Action Alternative would result in no impacts to baseline biological resources since launch
activities would continue to occur at PSCA for other programs. Therefore, no significant impacts
to biological resources would occur with implementation of the No Action Alternative.

4.2.3.2 Proposed Action — PSCA

The Proposed Action has the potential to impact biological resources in the PSCA ROI through
exposure to elevated sound pressure levels, heat and wildfire risk from launch, launch emissions,
and increased human activity and equipment operation.

Based on the characteristics of the proposed LRHW launch vehicle, proposed launch activities
would be within the launch activities envelope evaluated in the Kodiak Launch Complex Launch
Pad 3 EA (FAA 2016) and environmental consequences would be the same. Environmental
consequences of proposed launch activities at PSCA are detailed in the Kodiak Launch Complex
Launch Pad 3 EA (FAA 2016, Section 4.1.4, Page 4-5) and the FT-3 EA/OEA (U.S. Army 2021,
Section 4.1.3.2, Page 4-5), which are incorporated here by reference. A brief summary of potential
impacts is included in this section. Overall, the Proposed Action would have less than significant
impacts on biological resources in the PSCA ROI.

Terrestrial Vegetation

Plants near the launch pads may be temporarily affected by heat and emissions from vehicle
launch. However, based on studies of vegetation conducted after launches from PSCA, no long-
term effects on vegetation would be expected (FAA 2016). Vegetation would be expected to return
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to normal within a year of the launch and there would be no adverse impacts to special-status,
rare, or otherwise important vegetation.

Terrestrial Wildlife

As evaluated in the Kodiak Launch Complex Launch Pad 3 EA (FAA 2016) any launch-related
effects to birds and terrestrial mammals in the ROI would be minor and temporary. Terrestrial
birds and seabirds may flush in response to launch noise but previous monitoring during launches
has shown little startle response and no long-term effects or next abandonment (FAA 2016).
Launch activities have occurred at PSCA since 1998 and bald eagles have continued to
successfully use nest sites on and near PSCA (FAA 2016). Impacts on terrestrial wildlife would
be negligible to minor and short-term.

The potential exists for launch noise to cause behavioral disturbance of pinnipeds hauled out in
terrestrial habitats; however, based on expected noise levels and previous monitoring during
launches, impacts would be minor. Based on monitoring of hauled out pinnipeds during launch,
the AAC and NMFS have determined that launch activities at PSCA do not result in take of these
species and that no permitting under the MMPA is required (Hodum personal communication
2023). In addition, NMFS has determined that PSCA launch activities would not reach the level
of take for any cetaceans (whales and dolphins) and that any noise that could reach these species
would be discountable (76 FR 16311 [23 March 2011]). Launches conducted under the Proposed
Action are not expected to result in take of any MMPA listed species (including harbor seals) and
would have negligible to no impact on these species.

Marine Resources

The FAA and U.S. Army have evaluated the effects of ongoing launch activities, including sonic
booms, on marine wildlife offshore of PSCA. Sonic booms are unlikely to affect marine wildlife
and as concluded in previous analyses of sonic booms and other flight associated noises for
launches from PSCA (FAA 2016, DOD 2017), noise impacts from sonic booms would be
nonexistent or negligible for marine biological resources including ESA-listed species.

Environmentally Sensitive Habitats

There would be no impacts to EFH nor to any designated critical habitat due to launch activities
at PSCA.

ESA Protected Resources

Proposed launch activities would either have no effect on or would not adversely affect ESA-listed
species at PSCA and impacts would be nonexistent to negligible. AAC and FAA have consulted
with NMFS and the USFWS on the effects of PSCA launch activities on ESA-listed species in the
past. In 2017, AAC concluded that ongoing space and missile launch activities at PSCA would
not affect ESA-listed marine species in the action area (i.e., Stellar sea lions, gray whales, and
humpback whales) (AAC 2016). NMFS concurred that proposed activities would not affect Steller

January 2024 | 4-13

FINAL



JFC Flight Tests Supplemental EA/OEA
4.0 ENVIRONMENTAL CONSEQUENCES

sea lions (or any other ESA-listed species) and that no consultation with NMFS was required
under the ESA (82 FR 14996 [24 March 2017]).

In 2012, the FAA consulted with the USFWS on the effects of PSCA programmatic launch
activities on ESA-listed species and critical habitats under USFWS jurisdiction. The USFWS
determined that programmatic launch activities were not likely to adversely affect northern sea
otters or Steller’'s eiders, would have no effect on short-tailed albatross, and would have no effect
on designated critical habitat for northern sea otters (FAA 2016). In 2016, the FAA evaluated the
effects of launch activities for small-lift and mediume-lift rockets at PSCA and determined that these
conclusions remained valid for these modifications to launch activities.

The Army and Navy have determined that the above consultations evaluated all potential effects
of the Proposed Action, that the consultation conclusions remain valid for Proposed Action launch
activities, and that no further consultation under Section 7 of the ESA is necessary for proposed
launch-related activities at PSCA.

4.2.4 Public Health and Safety — PSCA

See Section 4.1.4 for evaluation criteria.

4.2.4.1 No Action Alternative — PSCA

Under the No Action Alternative, the Proposed Action would not occur and there would be no
change to public health and safety. Therefore, no significant impacts would occur with
implementation of the No Action Alternative.

4.2.4.2 Proposed Action — PSCA

The Proposed Action would be conducted under strict adherence to all safety policies and
procedures, and would cover ground safety, flight safety, range clearance and surveillance, sea
surface area clearance and surveillance, and commercial air traffic control (USASMDC/ARSTRAT
2014). PSCA will coordinate with the U.S. Coast Guard and the FAA. PSCA range safety and
mission management personnel will work jointly to establish potential hazard areas over ground
and water to assure that the Proposed Action will not endanger life or property
(USASMDC/ARSTRAT 2014).

All transportation, handling, and storage of the rocket motors and other ordnance at PMRF and
PSCA would occur in accordance with DOD, Navy, U.S. Army, and U.S. Department of
Transportation policies and regulations to safeguard the materials from fire or other mishap.

The Proposed Action entails standard ground preparations for the test at the PSCA Area 1 and
LP-2; PSCA Area 1 or LP-2; post launch operations at the PSCA Area 1 or LP-2; booster
splashdown in the Pacific BOA; and payload impact in the Pacific BOA.
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Routine pre-flight support activities such as base support, range safety, flight test support, and
test instrumentation, ground equipment checks, weapon system vehicle and booster assembly
and checks would occur prior to every JFC flight test. Pre-flight activities would adhere to guidance
set by each installation’s certified oversight and existing, up-to-date standard operating
procedures will be followed to ensure the safety of workers and members of the public. No
permanent facility alterations are planned, and all activities would use existing facilities and
infrastructure. PMRF or PSCA will issue NOTAMs and NTMs ahead of any JFC flight test, in
accordance with range safety and FAA requirements.

PSCA has abundant procedures and policies in place to prevent any threats to public health and
safety and can mitigate any potential hazards from a nominal or off-nominal launch. The Proposed
Action would not introduce materials or operations in the ROI that would cause a potential public
or occupational health hazard, nor would the Proposed Action create an unmanageable human
health and/or safety hazard in the ROI.

4.2.5 Hazardous Materials and Wastes — PSCA

Refer to Section 4.1.5 for a description of the criteria of analysis for potential environmental
consequences of the Proposed Action.

4.2.5.1 No Action Alternative — PSCA

Under the No Action Alternative, the proposed Supplemental JFC activities at PSCA would not
occur; however, space and missile launch, support activities, and planned infrastructure
improvements would continue at PSCA (AAC 2021). The No Action Alternative would result in no
impacts to hazardous materials and waste resources in the ROI since Supplemental JFC launch
activities would not occur.

4.2.5.2 Proposed Action — PSCA

The Proposed Action entails up to six flight test launches annually at various launch locations
over the next 10 years. This Supplemental EA/OEA would enable PSCA to be selected as one of
the alternative test ranges. The Proposed Action would include flight tests (up to six total joint test
operations per year until 2032) launched from either Area 1 or/and LP-2. The LRHW launch
vehicle is identical to that analyzed in the JFC EA/OEA (DON and U.S. Army 2022). The AUR
consists of a two-stage booster system and payload approximately 1 m (3 ft) in diameter and 10
m (30 ft) in length. The first and second stage include up to approximately 9,000 kg (20,000 Ib) of
propellant. Transportation, handling, and storage of the rocket motors and ordnance at PSCA
would occur in accordance with State of Alaska, DOD, Navy, U.S. Army, and U.S. Department of
Transportation policies and regulations to safeguard the materials from fire or other mishap.
Routine pre-flight, launch, and post-flight ground preparations at PSCA would occur. Standard
pre-flight support activities such as base support, range safety, flight test support, and test
instrumentation, ground equipment checks, weapon system vehicle and booster assembly and
checks would occur prior to every JFC flight test and have the potential to generate hazardous
materials and waste. No permanent facility alterations are planned, and all activities would use
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existing facilities and infrastructure. Any hazardous materials and waste generated in support of
the Proposed Action would not be expected to exceed PSCA’s capacity to manage, store, or
dispose of them in accordance with federal, state, or local laws; nor would the Proposed Action
be expected to increase the risk of, or create new, human and environmental health risks.

4.2.6 Socioeconomics/Environmental Justice — PSCA

4.2.6.1 No Action Alternative — PSCA

Under the No Action Alternative, the Proposed Action would not occur and there would be no
change associated with socioeconomic characteristics at PSCA. Therefore, no significant impacts
would occur with implementation of the No Action Alternative.

4.2.6.2 Proposed Action — PSCA

The Proposed Action would restrict commercial and tourist activities to the offshore waters near
PSCA (lasting approximately 8 hours for each flight test event), which could reduce commercial
fishing and tourism related opportunities (fishing, sightseeing, aircraft trips, hunting). Additionally,
some of the project related personnel are expected to use local hotels thus reducing the number
of rooms available for tourists.

Activities could be disrupted during flight test activities as marine vessel restrictions would be
issued prior to all launches. The NTM establishes a closed “safety zone” offshore of the PSCA
and Ugak Island, as well as a larger “hazard zone” down range where mariners would be
discouraged from entering. The “down range” locations are the areas southwest of the launch site
which would include OId Harbor, and both the safety and hazard zones. The NTM would be issued
for a window of time in which a launch may take place and remain in effect down range until
canceled or expired (for up to 8 hours on the launch day). Any effects would depend on which
fishery was open at the time and where those fishing grounds are located. These closures are in
effect under the current FAA license for the PSCA. The PSCA would work with commercial and
sports fishermen on a case-by-case basis to minimize the impact of sea lane closure during flight
test activities.

Regarding subsistence resources, the Proposed Action is the continuation of testing activities that
have been ongoing for more than a decade. The proposed six annual JFC fight tests have the
potential to occur from a total of four different launch sites (i.e., three sites included in the 2022
JFC EA/OEA), which reduced the potential for continuous use of PSCA. In 2018 Old Harbor
subsistence harvest was approximately 53,325 kg (117,562 |b) of fish. It is not anticipated that
the potential use of the PSCA as a launch site would significantly impact the ability of the Old
Harbor community to continue a subsistence harvest of approximately 53,325 kg (117,562 Ib) of
fish. Although fishing is allowed year-round, the Navy is aware of the major fishing season for Old
Harbor (the prime fishing time is from July — September) and to mitigate impact to the fishing
community associated with Old Harbor, to the extent possible the Navy would avoid testing during
the fishing season.
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As closure during flight tests would be infrequent and temporary (lasting approximately 8 hours
for each flight test event) impacts to daily fishing limits (commercial and subsistence) would be
negligible. The PSCA would continue to hire local fishing vessels to serve as boundary boats
during the safety closure periods. These boats warn other mariners of the hazard area and notify
the PSCA and the U.S. Coast Guard of any craft within the hazard area (FAA 2016). Fishing
related activities would not be restricted during post-flight operations.

A NOTAM would be issued concurrently with the NTM, imposing flight restrictions in the overhead
safety and hazard zones for approximately 8 hours. These closures could temporarily affect
private pilots and air taxi companies serving both tourism and air travel needs. These effects
would be temporary and would not differ from those already permitted at the PSCA (FAA 2016).
Because most commercial air routes are to the north of the PSCA, there would be negligible
adverse socioeconomic impacts from launches to commercial air traffic.

4.3 Pacific Ocean
4.3.1 Water Resources — Pacific Ocean

4.3.1.1 No Action Alternative — Pacific Ocean

Under the No Action Alternative, the Proposed Action would not occur; however, JFC activities
as evaluated in the 2022 JFC EA/OEA would continue in the Pacific BOA. No impacts to baseline
water resources would be expected to occur with the No Action Alternative because it would not
change the relative magnitude or extent of current and future activities in the Pacific BOA.

4.3.1.2 Proposed Action — Pacific Ocean

There are no groundwater or surface water resources along the over-ocean flight corridor that
would be affected by the JFC flight test. There would be no disturbance to ocean waters beyond
the settling of the individual booster stages hundreds of kilometers (miles) apart as they come to
rest on the sea floor after splashing down into the ocean along the flight path and slowly sinking
thousands of meters (feet). No impacts would occur to water resources within the over-ocean
flight corridor from the JFC flight test.

Turbidity may be temporarily increased. Some payload debris, including small amounts of metals
and other contaminants may be released into the ocean area. The National Aeronautics and
Space Administration (NASA) conducted a thorough study of the seawater quality effects of
missile components deposited in ocean waters in 1998 (DON 2017a). In the 1998 study NASA
concluded that the release of hazardous materials from missiles into seawater would not be
significant. The materials would be rapidly diluted and, except in the immediate vicinity of the
debris, would not be found at concentrations that produce adverse effects. The relatively small
amounts of payload materials are insoluble, and the depth of the Pacific Ocean is thousands of
feet where light does not penetrate, levels of oxygen that might interact with materials at the
surface are too low for that to occur, and water temperature differences from the upper water
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layers hamper any mixing between them. Any area on the ocean bottom affected by the slow
dissolution of the payload debris would be relatively small, due to the size of the payload debris
pieces as compared relative to the volume of surrounding seawater. (NASA 2014) Because the
LRHW AUR missile is still in development there are no known estimated or exact mass of
insoluble hazardous materials available, but based on the 1998 study it is anticipated that the
slow dissolution of the payload debris would be relatively small. Therefore, adverse water quality
effects from the payload are expected to be minimal to insignificant.

There are no plans to monitor deep water impacts in the BOA, where no mixing with upper layers
of water occurs. Vessel operations would not involve intentional discharges of fuel, toxic wastes,
or plastics or other solid wastes that could harm marine life. (DAF 2021)

4.3.2 Biological Resources — Pacific Ocean

Environmental consequences of the Proposed Action on biological resources are evaluated
based on the best available information about species distributions, based on the impact criteria
presented in Section 4.1.3, and in the context of the regulatory setting discussed in Section 3.3.2.

4.3.2.1 No Action Alternative — Pacific Ocean

Under the No Action Alternative, proposed JFC Supplemental activities would not occur; however,
JFC activities as evaluated in the JFC EA/OEA would continue as would other military training
and testing activities in the Pacific BOA. The No Action Alternative would result in no impacts to
baseline biological resources since implementation of the No Action Alternative would not change
the relative magnitude or extent of current and future activities in the BOA.

4.3.2.2 Proposed Action — Pacific Ocean

The Proposed Action has the potential to impact biological resources in the Pacific Ocean ROI
through exposure to elevated sound levels, direct contact from launch vehicle components,
exposure to hazardous materials, and increased vessel activity. JFC Supplemental flight test
activities would be the same as those described in the JFC EA/OEA (DON and U.S. Army 2022).
The assumptions for potential JFC stressors to biological resources in the BOA and analysis
methodology are detailed in the JFC EA/OEA (DON and U.S. Army 2022, Section 4.5.2.2, Page
4-39). Appendix E, Section E.2.2 lists avoidance, minimization, and conservation measures to
be implemented to minimize the potential effects of the Proposed Action on biological resources.

The JFC flight tests are not expected to have a discernable or measurable impact on benthic or
planktonic invertebrates because of their abundance, their wide distribution, and the protective
influence of the mass of the ocean around them. The potential exists, however, for impacts to
larger vertebrates in the open ocean area, particularly those that must come to the surface to
breathe (e.g., marine mammals and sea turtles) or that feed at the surface (e.g., seabirds). The
following subsections focus on environmental consequences for larger vertebrates in proportion
to the magnitude of potential impacts and focus on special-status species and sensitive habitats.
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PMRF Stage 1 Booster Drop Zone

Marine Wildlife. Environmental consequences for marine wildlife in the PMRF stage 1 booster
drop zone would be the same as those described in the JFC EA/OEA (DON and U.S. Army 2022,
Section 4.5.2.3, Page 4-41) and analysis details are incorporated here by reference. JFC
Supplemental activities-specific density and animal exposure estimates to direct contact are
presented in Table 4-5. Overall, marine mammals, sea turtles, seabirds, and fish are not expected
to be significantly impacted by any JFC activities in the PMRF stage 1 booster drop zone. Any
effects, if realized, would likely be limited to short-term startle reactions, and marine wildlife would
be expected to return to normal behaviors within minutes (U.S. Army and DON 2023a, U.S. Army
and DON 2023b, NMFS 2021).

The Proponents have concluded that the Proposed Action would not result in incidental take of
any marine mammal species protected under the MMPA or of birds protected under the MBTA in
the BOA.

Environmentally Sensitive Habitats. EFH for bottomfish and crustaceans as well as designated
critical habitat for the Main Hawaiian Islands Insular DPS of false killer whales occurs within the
deep waters of the stage 1 booster drop zone. The Proposed Action involves up to six tests per
year over 10 years; however, JFC tests utilizing the supplemental stage 1 area would be a subset
of total JFC tests. Given the limited size and characteristics of components and the time between
tests, direct contact and hazardous chemicals from the stage 1 boosters would have negligible
and likely undetectable adverse effects on EFH. The Proposed Action would not adversely affect
EFH to the extent that it would significantly reduce the quality and/or quantity of EFH. Due to the
potential for adverse effects on EFH in the Hawaiian exclusive economic zone, the Action
Proponents prepared an EFH Assessment (U.S. Army and DON 2023c; Appendix G) and
consulted with the NMFS under Section 305(b)(2) of the MSA. The NMFS provided a conservation
recommendation to ensure that potential adverse effects to EFH are avoided and minimized on
December 20, 2023 (Appendix A) and consultation was concluded on December 22, 2023, with
the Action Proponent’'s commitment to implement the conservation recommendation (Appendix
A).

Stage 1 boosters would not alter the physical or biological features of false killer whale designated
critical habitat essential to the species and no impacts are expected.

The flight path would cross over the Papahanaumokuakea Marine National Monument. However,
the stage 1 booster drop zone does not occur in the monument and no part of the Proposed Action
would impact the monument.
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Table 4-5. Maximum Density and Estimated Number of Animal Exposures to Direct Contact from LRHW AUR Component Splashdown in the Pacific BOA

PMRF Launch PSCA Launch
Maximum Density (/km?) | Estimated Number of | Maximum Density ((km?) | Estimated Number of
Stage 1 | Stage 2 and Exposures to Direct | Stagel | Stage2and Exposures to Direct
Drop Payload Drop Contact Drop Payload Contact
Common Name Scientific Name Zone! Zone! PerTest | 6Tests | Zone? | DropZone? | PerTest | 6 Tests

Cetaceans
Sei whale Balaenoptera borealis 0.0002 0.0002 1.97E-07 | 1.18E-06 | 0.0001 0.0002 1.27E-07 | 7.63E-07
Blue whale Balaenoptera musculus 0.0001 0.0001 8.70E-08 | 5.22E-07 | 0.0014 0.0020 2.99E-06 | 1.80E-05
Fin whale Balaenoptera physalus 0.0001 0.0235 1.64E-05 | 9.82E-04 | 0.0710 0.0235 6.16E-05 | 3.70E-04
Gray whale? Eschrichtius robustus 0.0486 <0.0001 2.18E-05 | 1.26E-04
North Pacific right whale Eubalaena japonica <0.0001 4.31E-09 | 2.59E-08 | <0.0001 <0.0001 8.63E-09 | 5.18E-08
Humpback whale3 Megaptera novaeangliae 0.0211 0.0025 1.14E-05 | 6.83E-05 | 0.1290 0.0042 6.41E-05 | 3.85E-04
Sperm whale Physeter macrocephalus 0.0016 0.0018 1.41E-06 | 8.44E-06 | 0.0030 0.0113 6.01E-06 | 3.61E-05
raise dler whae - Main | peudorca crassidens 0.0002 : 3.65E-08 | 1.80E-07
Pinnipeds
Guadalupe fur seal Arctocephalus townsendi - 0.0278 3.14E-06 | 1.89E-05
Steller sea lion3 Eumetopias jubatus 0.0098 0.0098 3.02E-06 | 1.81E-05
Hawaiian monk seal Neomonachus schauinslandi <0.0001 - 4.69E-09 | 2.81E-08
Sea Turtles
Turtle guild* | 00043 | 00043 | LO2E-06 | 6.12E-06 | - | 000430 | 450E-07 | 2.70E-06

1 Density estimates from Navy's Marine Species Density Databases for the Hawai'i-Southern California (DON 2017b) and Mariana Islands (DON 2018b) Training and Testing Areas
except for North Pacific right whales, for which density estimates were from the Gulf of Alaska Training and Testing Area (DON 2014).
2 Density estimates from the Navy's Marine Species Density Databases for the Hawai'i- Southern California (DON 2017b) and Gulf of Alaska (DON 2014) Training and Testing

Areas.

3 Density and exposure estimates for gray whales, humpback whales, and Steller sea lions include animals from all DPSs, not just the ESA-listed DPSs.

4 The sea turtle guild, as defined in DON 2017b, is composed of primarily green and hawksbill turtles but in theory also encompasses leatherback, olive ridley, and loggerhead
turtles. Density and exposure estimates include turtles from all DPSs and are not specific to ESA-listed populations.
Abbreviations: DPS = Distinct Population Segment, km? = square kilometers, PMRF = Pacific Missile Range Facility, PSCA = Pacific Spaceport Complex Alaska
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ESA Listed Resources. Based on the analyses in this section and in the Marine Biological
Evaluation for JFC Supplemental Activities (U.S. Army and DON 2023b; Appendix G), the Navy
and U.S. Army have concluded that activities in the PMRF stage 1 booster drop zone would not
result in any effects to ESA listed species that were not already considered in the 2021 JFC
Marine Biological Evaluation (U.S. Army and DON 2021) and consultation with NMFS (NMFS
2021). The magnitude of effect and conclusions for ESA-listed species considered in the original
consultation has not changed with addition of JFC Supplemental activities (U.S. Army and DON
2023b). In 2021, NMFS concurred with the determination that JFC activities may affect but are
not likely to adversely affect ESA-listed species (NMFS 2021). Designated critical habitat for the
Main Hawaiian Islands Insular DPS of false killer whales was not considered in the 2021
consultation with NMFS. The Action Proponents have concluded that the Proposed Action may
affect but is not likely to adversely affect designated critical habitat for false killer whales (U.S.
Army and DON 2023b) and requested an amended consultation for JFC activities from NMFS. A letter
of concurrence was issued by NMFS on November 14, 2023 (Appendix A).

PSCA Stage 1 Booster Drop Zone

Marine Wildlife. Environmental consequences for marine wildlife in the PSCA stage 1 booster
drop zone would be very similar to those described in the JFC EA/OEA (DON and U.S. Army
2022, Section 4.5.2.3, Page 4-41) and the FT-3 EA/OEA (U.S. Army 2021, Section 4.1.3.2, Page
4-5). Analysis details from these documents are incorporated here by reference and any JFC
Supplemental activities-specific differences are presented in this section. Overall, marine
mammals, sea turtles, seabirds, and fish would not be significantly impacted by any JFC activities
in the PSCA stage 1 booster drop zone. Any effects, if realized, would likely be limited to short-
term startle reactions, and marine wildlife would be expected to return to normal behaviors within
minutes (U.S. Army and DON 2023a, U.S. Army and DON 2023b, NMFS 2021).

Marine wildlife near the surface might be exposed to elevated noise levels from splashdown of
vehicle components. Detailed information about the characteristics of sound, the potential effects
of sound on marine wildlife, and methodology for estimation of impacts is available in the JFC
EA/OEA (DON and U.S. Army 2022) and the JFC Supplemental Activities Marine Biological
Evaluation (U.S. Army and DON 2023b) and is incorporated by reference. Splashdown of the
stage 1 booster may create sound pressures above the injury threshold for wildlife but only over
small areas (Table 4-6). Some common wildlife such as common fish species may be exposed
to elevated sound pressures high enough to cause temporary injury or behavioral disturbance.
However, elevated sound pressures would not change the population size or distribution of any
species because of the discrete nature and low frequency of Proposed Action sounds and the
temporary nature of potential effects on marine wildlife. Based on their low densities in the ROI,
no special-status species are expected to be injured by elevated sound pressures. While unlikely,
based on the low density of special-status species in the ROI and the small number of tests (no
more than six per year), any effects of elevated sound levels would be limited to short-duration
behavioral responses. Animals would be expected to return to normal behaviors within minutes
of the short-duration (no more than a few seconds) sound and no lasting effects are expected
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(U.S. Army and DON 2023b, NMFS 2021). Overall, elevated noise levels would not significantly
impact marine wildlife in the ROI.

Direct contact from splashdown of the stage 1 booster is hot expected to impact marine mammals,
sea turtles, seabirds, or fish in the ROI. Direct contact would not change the population size or
distribution of any common wildlife species because the calculated chances of any special-status
individual being injured are extremely low (Table 4-5) and no animals are expected to be injured.
The estimated number of marine mammal exposures to direct contact from all falling components
for a flight test from PSCA is substantially less than one for all species (Table 4-5; e.g., maximum
of 0.0001 individuals for short-beaked common dolphins). Even if the maximum number of six
flight tests per year over 10 years is assumed, the number of animal exposures is less than 0.007
animals for all marine mammal species. Therefore, no direct contact of marine mammals is
expected as a result of the Proposed Action. Similarly, the estimated number of sea turtle
exposures to direct contact from falling LRHW vehicle components in the BOA for a PSCA test is
less than 0.000003 per test and 0.00003 individuals summed across all possible tests.

Table 4-6. Distance to Effect Thresholds in Wildlife for Elevated In-Water Sound Levels Resulting from LRHW AUR
Component Splashdown or Impact

Permanent Threshold Shift (PTS) Temporary Threshold Shift (TTS)

Radial Distance to Threshold

Radial Distance to
from Splashdown

Threshold from

Threshold |Stage 1 Splashdown| Threshold meters (feet)
Functional Hearing Group (dB SPLpeak) meters (feet) (dB SPLpeak) | Stage 1 | Stage2 |Payload
Low-frequency Cetaceans
(Balaenoptera, Eubalaena, and 219.dB - 213 dB 2 (6) -
Megaptera whales)

Mid-frequency Cetaceans
(dolphins and Feresa, Globicephala,
Hyperodon, Mesoplodon, Orcinus, 230 dB - 224 dB - -
Peponocephala, Physeter,
Pseudorca, and Ziphius whales)

High-frequency Cetaceans

(Kogia whales and porpoises) 202 dB 6(21) 196 dB 13(41) 2(6)

Phocid Pinnipeds
(elephant, monk, gray, harbor, harp, 218 dB - 212 dB 2(7) -
and hooded seals)

Otariid Pinnipeds

: 232.dB - 226 dB - -
(fur seals, sea lions)
Sea Turtles 230 dB® - 224 dB - -
. 186 dB
(2) -
Fish 229dB SELan® 40 (131) 6 (18) 2 (6)

Sources: DON 2019, NOAA 2018, Finneran and Jenkins 2012, Popper et al. 2014

Notes: All sound pressures in this table are in dB SPLpeak referenced to 1 pPa unless indicated.

(1) The PTS threshold listed for sea turtles is based on the non-lethal injury threshold in Finneran and Jenkins 2012.

(2) The PTS threshold for fish with swim bladders is based on the mortality/mortal injury threshold in NMFS 2015 and Popper et
al. 2014. Thresholds in fish are not specific to auditory injury.

Abbreviations: dB = decibels, SEL = Sound Exposure Level, SPL = Sound Pressure Level
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Density data are not available for special-status fish or seabirds in the ROI, but these species are
likely to have very low densities and patchy distributions. Given the small direct contact affect
area and the low density and patchy distribution of special-status seabirds and fish in the stage 1
booster drop zone, it is very unlikely that special-status fish would be subject to direct contact
from LRHW vehicle components. Overall, no direct contact of special-status wildlife is expected,
and wildlife would not be significantly impacted by direct contact from vehicle components in the
BOA.

Hazardous material release in the stage 1 booster drop zone is not likely to adversely impact
marine mammals, sea turtles, seabirds, or fish. The area affected by the dissolution of chemicals
would be relatively small because of the size of the launch vehicle components and the minimal
amount of residual materials they contain. The principal source of potential impacts on water and
sediment quality would be unburned rocket propellant residue and batteries. Each of the two
rocket motor boosters would exhaust onboard propellant before dropping into the ocean. Based
on USEPA and other studies evaluating munitions constituents at military sites where explosives
and propellants have been used, the USEPA concluded that perchlorate (a primary constituent of
rocket propellant) was generally not detected at ranges and that perchlorate is so soluble in water
that surface accumulation (on land) does not occur (DON 2018c). Studies have concluded that
the motors used in rockets and missiles are highly efficient, consuming over 99 percent of the
rocket propellant perchlorate during use (DON 2018c). It is expected that only trace amounts,
likely at undetectable levels, of propellant would remain in boosters when they splash down into
the ocean (DON 2018c). Any residual chemicals introduced to the water column would be quickly
diluted and dispersed and components would sink to the ocean bottom, where depths in the BOA
reach thousands of feet and most special-status marine wildlife and their prey are not likely to
occur. Due to the low density and patchy distribution of special-status species in the BOA, the
likelihood of an animal coming into contact with hazardous materials from JFC activities in
guantities or concentrations high enough to cause harm is extremely low and no impacts are
expected.

The Proponents have concluded that the Proposed Action would not result in incidental take of
any marine mammal species protected under the MMPA or of birds protected under the MBTA in
the BOA.

Environmentally Sensitive Habitats. The Proposed Action would not significantly impact
designated critical habitats, BIAs, or EFH in the ROI. The Proposed Action would only involve
stage 1 boosters splashing down into the waters offshore of Kodiak Island. Any residual chemicals
introduced to the water would be quickly diluted and dispersed and components would sink to the
ocean bottom. Introduction of these limited quantities of debris and chemicals would not destroy
or alter any of the primary constituent elements of designated critical habitat for Steller sea lions.
Similarly, the Proposed Action would not alter the suitability of these areas as BIAs for marine
mammals or seabirds and would not significantly reduce the quality and/or quantity of EFH or
Habitat Areas of Particular Concern in the ROI.
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ESA Listed Resources. Based on the analyses in this section and in the Marine Biological
Evaluation for JFC Supplemental Activities (U.S. Army and DON 2023b), the Navy and U.S. Army
have concluded that activities in the PSCA stage 1 booster drop zone may affect but are not likely
to adversely affect marine ESA listed species and designated critical habitats. The Action
Proponents have prepared a biological evaluation (U.S. Army and DON 2023b; Appendix G) and
requested an amended consultation for JFC activities from NMFS (NMFS 2021) to include JFC
Supplemental activities. A letter of concurrence was issued by NMFS on November 14, 2023
(Appendix A).

Based on the analyses in this section and in the JFC Supplemental Activities Terrestrial Biological
Evaluation (U.S. Army and DON 2023a), the Navy and U.S. Army have concluded that activities
in the PSCA stage 1 booster drop zone may affect but are not likely to adversely affect ESA listed
seabird species in the ROI but would have no effect on northern sea otters. The Action Proponents
prepared a biological evaluation (U.S. Army and DON 2023a; Appendix G) and consulted with
the USFWS for JFC Supplemental activities at PSCA. A letter of concurrence was issued by the
USFWS on October 30, 2023 (Appendix A).

Stage 2 Booster Drop/Payload Impact Zones

Marine Wildlife. Environmental consequences for marine wildlife in the stage 2 booster
drop/payload impact zones would be very similar as those described in the JFC EA/OEA (DON
and U.S. Army 2022, Section 4.5.2.3, Page 4-41) and the FT-3 EA/OEA (U.S. Army 2021, Section
4.1.3.2, Page 4-5). Analysis details from these documents are incorporated here by reference
and any JFC Supplemental activities-specific differences are presented in this section. Overall,
marine mammals, sea turtles, seabirds, and fish are not expected to be significantly impacted by
any JFC activities in the stage 2 booster drop/payload impact zones. Any effects, if realized, would
likely be limited to short-term startle reactions, and marine wildlife would be expected to return to
normal behaviors within minutes (U.S. Army and DON 2023b, NMFS 2021).

Marine wildlife near the surface might be exposed to elevated noise levels from splashdown of
vehicle components. Splashdown of the stage 2 booster and payload may create sound pressures
above the temporary injury threshold for wildlife but only over small areas (Table 4-6). Some
common wildlife such as commaon fish species may be exposed to elevated sound pressures high
enough to cause temporary injury or behavioral disturbance. However, no special-status species
are expected to be injured by elevated sound pressures. Any effects of elevated sound levels
would be limited to short-duration behavioral responses and animals would be expected to return
to normal behaviors within minutes of the short-duration (no more than a few seconds) sound.
Overall, elevated noise levels would not significantly impact marine wildlife in the ROI.

Direct contact from splashdown of the stage 2 booster and impact of the payload is not expected
to impact marine mammals, sea turtles, seabirds, or fish in the ROI. Direct contact would not
change the population size or distribution of any common wildlife species. As for the stage 1 drop
zones, the calculated chances of any special-status individual being injured are extremely low
(Table 4-5) and no animals are expected to be injured. The maximum estimated number of marine
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mammal exposures to direct contact from a JFC Supplemental flight test is substantially less than
one for all species (Table 4-5; maximum of 0.0001 individuals for short-beaked common
dolphins). Even if the maximum number of six flight tests per year over 10 years is assumed, the
number of animal exposures is less than 0.03 animals for all marine mammal species combined.
Therefore, no direct contact of marine mammals is expected as a result of the Proposed Action.
Similarly, the estimated humber of sea turtle exposures to direct contact from falling LRHW AUR
components in the BOA is less than 0.000001 per test and 0.0001 individuals summed across all
possible tests. Similarly, it is very unlikely that special-status fish or birds would be subject to
direct contact from LRHW AUR components. Overall, no direct contact of special-status wildlife
is expected, and wildlife would not be significantly impacted by direct contact from vehicle
components in the BOA.

Hazardous material release is not likely to adversely impact marine wildlife and no impacts to
special-status species are expected.

The Proponents have concluded that the Proposed Action would not result in incidental take of
any marine mammal species protected under the MMPA or of birds protected under the MBTA in
the BOA.

Environmentally Sensitive Habitats. The flight path would cross over the Papahanaumokuakea
Marine National Monument and may cross over portions of the Remote Pacific Islands Marine
National Monument. However, the stage 2 booster drop/payload impact zone does not occur in
either of these marine national monuments and no part of the Proposed Action would impact
these monuments.

ESA Listed Resources. Based on the analyses in this section and in the JFC Supplemental
Activities Marine Biological Evaluation (U.S. Army and DON 2023b), the Navy and U.S. Army
have concluded that activities in the BOA may affect but are not likely to adversely affect marine
ESA listed species and designated critical habitats. Because the Proposed Action may affect
some ESA-listed species not considered in the 2021 JFC consultation with NMFS (NMFS 2021),
the Action Proponents have prepared a biological evaluation (U.S. Army and DON 2023b;
Appendix G) and have requested an amended consultation for JFC activities from NMFS (NMFS
2021) to include JFC Supplemental activities. A letter of concurrence was issued by NMFS on
November 14, 2023 (Appendix A).

Based on the analyses in this section and in the JFC Supplemental Activities Terrestrial Biological
Evaluation (U.S. Army and DON 2023a), the Navy and U.S. Army have concluded that activities
in the Stage 2 BOA would have no effect on ESA listed seabird species.
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4.3.3 Hazardous Materials and Waste — Pacific Ocean

4.3.3.1 No Action — Pacific Ocean

Under the No Action Alternative, proposed JFC Supplemental activities would not occur; however,
JFC activities as evaluated in the JFC EA/OEA would continue as would other military training
and testing activities in the Pacific BOA. The No Action Alternative would result in no impacts to
baseline biological resources since implementation of the No Action Alternative would not change
the relative magnitude or extent of current and future activities in the BOA.

4.3.3.2 Proposed Action — Pacific Ocean

A maximum of six payload impacts would be scheduled each year for splashdown in the Pacific
Ocean. The rocket propellant is expected to be completely expended prior to splashdown. All
payload materials are expected to sink to the ocean floor. Visible debris on the surface of the
ocean would be recovered and removed after each flight test (up to six joint test operations per
year until 2032) and would not pose a significant source of solid or hazardous waste. Therefore,
overall impacts from hazardous materials and waste in the Pacific Ocean is anticipated to be
negligible. Biological resources that would be affected by hazardous materials and waste in the
Pacific BOA are discussed in Section 4.3.2.
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5.0 Cumulative Impact Analysis

Cumulative effects are caused by an aggregate of past, present, and reasonably foreseeable
future actions. Both direct and indirect effects of a Proposed Action must be meaningfully
analyzed in terms of the resource area and human community being affected and may last for
years past the life of the action which caused the effects.

5.1 Definition of Cumulative Impacts

Per 40 CFR § 1508.1, cumulative effects are effects on the environment that result from the
incremental effects of the action when added to the effects of other past, present, and reasonably
foreseeable actions regardless of what agency (federal or non-federal) or person undertakes such
other actions. Cumulative effects can result from individually minor but collectively significant
actions taking place over a period of time.

Direct effects are caused by the action and occur at the same time and place, whereas indirect
effects are caused by the action and are later in time or farther removed in distance but are still
reasonably foreseeable.

5.2 Scope of Cumulative Impacts Analysis

The scope of cumulative impact analysis is based on both the geographic ROI and the time frame
in which the effects could occur. For the geographic extent, refer to the areas previously identified
in Chapters 3.0 and 4.0 for each resource area. The time frame for cumulative impacts is tied to
the timing of the Proposed Action: the initial flight test in the second half of FY 2023 and up to six
joint test operations per year until 2032.

5.3 Past, Present, and Reasonably Foreseeable Actions

The 2022 JFC EA/OEA (DON and U.S. Army 2022) analyzed past, present, and reasonably
foreseeable future actions at and near PMRF, Wallops Flight Facility, Vandenberg Space Force
Base, Cape Canaveral Space Force Base, the Pacific flight corridor and booster/payload impact
zones, and the Atlantic flight corridor and booster/payload impact zones. The analyses of past,
present, and reasonably foreseeable actions in this Supplemental EA/OEA are therefore limited
to the following deltas:

e Launch activities of the LRHW system at PMRF’'s THAAD launch site and PSCA's Area
1and LP-2

e Pacific BOA booster splashdown and payload impact locations not evaluated in the JFC
EA/OEA
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5.3.1 Past Actions

5.3.1.1 PMRF
See DON and U.S. Army 2022, Table 5-1, Page 5-3; and Section 5.3.1.1.

5.3.1.2 PSCA
See U.S. Army 2021, Table 5-1, Page 5-3; and Section 5.3.1, Page 5-4.

5.3.1.3 Pacific Ocean

Past Actions in the Pacific Ocean ROI include overflights of multiple DOD weapon systems
including Strategic Target System Launches, Navy FE-1 and FE-2 flight tests, Navy Testing and
Training Program, Hawaii-Southern California Testing and Training Activities, U.S. Air Force Air-
Launched Rapid Response, Minuteman 1l flight testing, and Army FT-3.

5.3.2 Present and Reasonably Foreseeable Actions

5.3.21 PMRF
See DON and U.S. Army 2022, Section 5.3.2.1, Page 5-5.

5.3.2.2 PSCA
See AAC 2021, Chapter Six — Preferred Development Plan, Page 6-2.

5.3.2.3 Pacific Ocean

See DON and U.S. Army 2022, Sections 5.3.2.1 and 5.3.2.3 for present and reasonably
foreseeable actions from PMRF and Vandenberg Space Force Base. Vandenberg Space Force
Base is included because of its overlap between this Supplemental EA/OEA and the JFC EA/OEA
Pacific ROI.

5.4 Cumulative Impact Analysis

Cumulative effects are impacts on the environment that result from the incremental impact of the
action when added to other past, present, and reasonably foreseeable future actions regardless
of what agency (federal or non-federal) or person undertakes such other actions. The purpose of
the cumulative analysis is to allow decision makers to better understand the potential impacts that
might result from approval of past, present, and reasonably foreseeable future projects in
conjunction with the proposed project addressed in this Supplemental EA/OEA. Cumulative
impacts can result from individually minor but collectively significant actions taking place over a
period of time. (40 CFR § 1508.7)
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5.4.1 PMRF

The cumulative impacts detailed in the JFC EA/OEA have not changed. See DON and U.S. Army
2022, Section 5.4.1, Page 5-6.

542 PSCA
Air Quality and Climate Change

The State of Alaska takes into account the effects of all past, present, and reasonably foreseeable
emissions during the development of the State Implementation Plan. The state accounts for all
significant stationary, area, and mobile emission sources in the development of this plan.
Estimated emissions generated by the Proposed Action would be de minimis and temporary, and
it is understood that activities of this limited size and nature would not contribute significantly to
adverse cumulative effects to air quality. Emissions from AUR launches dissipate after each
launch and short-term effects are minor and temporary in nature.

As it relates to recent Council on Environmental Quality guidance on GHG emissions (COze)
requirements, the proposed launch operations would increase GHG emissions compared to the
No Action Alternative. However, due to the small amount of carbon monoxide produced in the
LRHW AUR surrogate, the increase in emissions is anticipated to be under the comparable
USEPA presumptive effects threshold of 75,000 tons per year. Therefore, the Proposed Action
would not be expected to result in a significant contribution to global climate change.

Water Resources

If every JFC flight test in the Proposed Action were to occur from PSCA, then the JFC Program
may have the potential to have temporary additive effects to chemicals in local surface water
resources. However, Kodiak's annual rainfall, snowfall, and snowmelt would continue to dilute
any potential pollutants in surface and groundwater resources.

Biological Resources

Test program launches have the potential to have additive effects on sensitive species such as
hauled-out pinnipeds. However, the FAA and AAC have evaluated the impacts of the entire set
of launch activities from PSCA and determined that there would be no significant impacts to
biological resources, including protected species, resulting from long-term PSCA launch activities.
After years of launch activity at PSCA, no cumulative impacts on rare or special status species
populations have been observed. The Proposed Action would have no significant impacts on
biological resources at PSCA and there would be no significant cumulative impacts.

Public Health and Safety

PSCA’s procedures and policies prevent threats to public health and safety. No cumulative
impacts would be anticipated because the Proposed Action would not introduce materials or
operations to Kodiak that would reasonably cause a public or occupational health hazard.
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Hazardous Materials and Wastes

Hazardous materials and waste generated for JFC Test Program launches would not be expected
to exceed PSCA's capacity to manage, store, or dispose of them in accordance with federal, state,
or local laws. There are no anticipated cumulative impacts to human and environmental health.

Socioeconomics/Environmental Justice

Flight test activities would bring upwards of 300 temporary workers to Kodiak Island during each
test event. These actions, in conjunction with other PSCA activities, would increase localized use
of the Kodiak economy. However, the number of personnel likely would be below 1,000 per year,
which would not be large enough to have a substantial effect on Kodiak community resources or
infrastructure as compared to the approximate 30,000 tourists each year. Pre-flight preparation
and flight test activities also could provide a short-term economic benefit to the island economy
in the form of retail and possible tourist activities. As it relates to daily fishing (commercial and
subsistence) air taxi, and private pilots, there could be a total of 480 hours of closure during the
10 years of flight testing. These closures are in effect under the current FAA license for PSCA.
PSCA would work with commercial and sports fishermen on a case-by-case basis to minimize the
impact of sea lane closure during flight test activities. JFC flight tests would be similar to other
activities at PSCA, which were determined to have a negligible impact to commercial fishing and
tourist related activities (FAA 2016). As no other activities would result in temporary restriction of
commercial fishing and tourist activities, little or no cumulative impacts would occur.

5.4.3 Pacific Ocean

Water Resources

The JFC Test Program as a whole could introduce up to six vehicle components per year until
2032 into the BOA. Due to the components being insoluble at depth, and due to the large volume
of dilution, there would be no anticipated cumulative impacts to BOA water quality.

Biological Resources

No significant cumulative impacts to biological resources in the BOA are anticipated from
implementation of the Proposed Action. The Proposed Action would have no significant impacts
on biological resources in the BOA and no additive or interactive effects with other actions
(including long-term addition of man-made objects to the ocean) have been identified which would
significantly contribute to cumulative impacts.

Hazardous Materials and Waste

All remaining visible payload debris would be removed or expected to sink to the bottom of the
ocean. No significant cumulative impacts from hazardous materials are anticipated in the BOA.
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