DRAFT
Environmental Assessment

BLUE ORIGIN NEW GLENN CADENCE INCREASE
AT SPACE LAUNCH COMPLEX 36

CAPE CANAVERAL SPACE FORCE STATION, FLORIDA

Appendix A.1.2, Part 1
September 2026

Federal Aviation Administration

Department of the Air Force

United States Coast Guard

National Aeronautics and Space Administration

Unique ID: EAXX-021-12-14Y-1773227485

Photo credit Blue Origin




Blue Origin New Glenn Cadence Increase at SLC-36 Draft EA Table of Contents

LIST OF APPENDICES

Appendix A Regulatory CoNSUILAtIONS .........uiiiiieie e e e e e et re e e e e e e s aaraaee e e e e esennnes A-1

Draft i September 2026



Blue Origin New Glenn Cadence Increase at SLC-36 Draft EA

Acronyms and Abbreviations

Acronyms and Abbreviations

Acronym
§/88
ACHP
AHA
APE
ASEL
BCA
BGEPA
Blue Origin
CcCcp
CCSFS
CDNL
CFR
CHa
CMP
CO2
CO2e
COMDTINST
CZMA
DAF
dB
dBA
DNL
DoD
DOT
DoW
EO

EA

EFH
EIS
ERD
ERP
ESA
FAA
FDEP
FONSI
HAPC
ILV
INRMP
IPaC
KSC
LAA
LA,max
Ibf

LC

LH>
Lmax
LNG
LOX

Draft

Definition

section/sections

Advisory Council on Historic Preservation
Aircraft Hazard Area

Area of Potential Effects

A-weighted sound exposure level
Biological and Conference Assessment
Bald and Golden Eagle Protection Act
Blue Origin, LLC

Comprehensive Conservation Plan
Cape Canaveral Space Force Station
C-weighted day-night average sound level
Code of Federal Regulations
methane

Coastal Management Program
carbon dioxide

carbon dioxide equivalent
Commandant Instruction

Coastal Zone Management Act
Department of the Air Force
decibel(s)

A-weighted decibels

day-night average sound level
Department of Defense

Department of Transportation
Department of War

Executive Order

Environmental Assessment

essential fish habitat

Environmental Impact Statement
Environmental Resources Document
Environmental Resource Permit
Endangered Species Act

Federal Aviation Administration

Florida Department of Environmental Protection

Finding of No Significant Impact
habitat areas of particular concern
integrated launch vehicle

Integrated Natural Resources Management Plan

Information for Planning and Consultation
Kennedy Space Center

Limited Access Area

maximum A-weighted sound level

million pounds-force

Launch Complex

liquid hydrogen

maximum sound level

liquefied natural gas

liquid oxygen
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Acronym
MBTA
MG
MGD
MINWR
MMPA
MSA
MT/yr
N20
NAAQS
NAS
NASA
NEI
NEPA
NHPA
NMFS
No.
NOTAM
NOTMAR
NOx
NPDES
NRHP
OSHA
PDC
PLOC
PM
PM1o
PM2s
PSD

psf
RNA
SCCC
SHPO
SIRWMD
SLC

SLD 45
SpaceX
u.s.
U.S.C.
USCG
USEPA
USFWS
USSF
VOL

Draft

Definition

Migratory Bird Treaty Act

million gallons

million gallons per day

Merritt Island National Wildlife Refuge

Marine Mammal Protection Act
Magnuson-Stevens Fishery Conservation and Management Act
metric tons per year

nitrous oxide

National Ambient Air Quality Standards
National Airspace System

National Aeronautics and Space Administration
National Emissions Inventory

National Environmental Policy Act

National Historic Preservation Act

National Marine Fisheries Service

Number

Notice to Airmen

Notice to Mariners

nitrogen oxides

National Pollutant Discharge Elimination System
National Register of Historic Places
Occupational Safety and Health Administration
project design criteria

Programmatic Letter of Concurrence
particulate matter

particulate matter with a diameter equal to or less than 10 microns
particulate matter with a diameter equal to or less than 2.5 microns
Prevention of Significant Deterioration

pound per square foot

Regulated Navigation Area

Spaceport Command and Control Center

State Historic Preservation Officer

St. Johns River Water Management District
Space Launch Complex

Space Launch Delta 45

Space Exploration Technologies Corp.

United States

United States Code

United States Coast Guard

United States Environmental Protection Agency
United States Fish and Wildlife Service

United States Space Force

vehicle operator license

fif
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Appendix A Regulatory Consultations
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Al.2 National Marine Fisheries Service Programmatic Letter of Concurrence
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5/4/26
Refer to NMFS No: OPR-2025-02196

Ms. Stacey Zee

Manager, Operations Support Branch

U.S. Dept. Transportation, Federal Aviation Administration
Office of Commercial Space Transportation

800 Independence Ave SW, Suite 325

Washington, DC 20591

RE: Reinitiation of the Programmatic Letter of Concurrence for Space Launch and Reentry
Operations

Dear Ms. Zee:

On July 29, 2025, the National Marine Fisheries Service (NMFS) received the Federal Aviation
Administration’s (FAA) request, in partnership with U.S. Space Force (USSF) and National
Aeronautics and Space Administration (NASA), to reinitiate the programmatic consultation
(hereafter referred to as the programmatic). FAA, USSF, and NASA proposed changes to the
programmatic, to better meet the changing and growing demands of the commercial space

industry.

This response to your request was prepared by NMFS pursuant to section 7(a)(2) of the
Endangered Species Act of 1973, as amended (ESA; 16 U.S.C. 1531 et seq.), implementing
regulations at 50 CFR part 402, and agency guidance for preparation of letters of concurrence.
On March 30, 2026, in Center for Biological Diversity v. Burgum, No. 24-cv-04651 (N.D. Cal.),
the U.S. District Court for the Northern District of California vacated aspects of four provisions
from the 50 CFR part 402 regulations governing interagency consultation under section 7 of the
Endangered Species Act and reinstated the provisions that were previously in effect. Consistent
with the Court’s ruling, these are the governing provisions for this consultation:

o “Effects of the action refers to the direct and indirect effects of an action on the species or
critical habitat, together with the effects of other activities that are interrelated or
interdependent with that action, that will be added to the environmental baseline. The
environmental baseline includes the past and present impacts of all Federal, State, or
private actions and other human activities in the action area, the anticipated impacts of all
proposed Federal projects in the action area that have already undergone formal or early
section 7 consultation, and the impact of State or private actions which are
contemporaneous with the consultation in process. Indirect effects are those that are
caused by the proposed action and are later in time, but still are reasonably certain to
occur. Interrelated actions are those that are part of a larger action and depend on the
larger action for their justification. Interdependent actions are those that have no

Draft A-141 September 2026



Blue Origin New Glenn Cadence Increase at SLC-36 Draft EA Appendix A

independent utility apart from the action under consideration.” (50 CFR §402.02
(2018)).

e 50 CFR §402.16(a): “(a) Reinitiation of consultation is required and shall be requested by
the Federal agency or by the Service, where discretionary Federal involvement or control
over the action has been retained or is authorized by law and . .. .” (50 CFR §402.16(a)
(2023)).

Some of the information and analyses considered in this document were prepared under the
version of the 50 CFR part 402 regulations in effect prior to the Court’s order. We have reviewed
the information and analyses and confirm that the content of that information and those analyses,
including the identification and analyses of effects, would be the same under either version of the
applicable regulations.

An ESA section 7(a)(2) programmatic consultation is a consultation addressing an agency’s
multiple similar, frequently occurring or routine actions in particular geographic areas; or under a
proposed program, plan, policy, or regulation that provides a framework for future proposed
actions (50 CFR §402.02). Programmatic consultations assess the program bounds or limits,
referred to as the framework of the program, to insure the present and future actions conducted
within that framework are not likely to jeopardize the continued existence of listed species or
result in the destruction or adverse modification of critical habitat. This is a programmatic
consultation on an informal programmatic action.

This consultation is a reinitiation of the 2023 Amended Programmatic Concurrence Letter for
Launch and Reentry Vehicle Operations in the Marine Environment and Starship-Super Heavy
Launch Vehicle Operations at SpaceX’s Boca Chica Launch Site, Cameron County, TX (OPR-
2021-02908). Section 7(a)(2) of the ESA requires action agencies to consult with the Services,
which is a continuing obligation for as long as the Federal action agency has discretion over the
action and listed species or critical habitat may be affected. The reinitiation triggers for informal
consultations are: 1) new information reveals effects of the action that may affect an ES A-listed
species or designated critical habitat in a manner or to an extent not previously considered; 2) the
identified action is subsequently modified in a manner that causes an effect to the ESA-listed
species or designated critical habitat that was not considered in the concurrence letter; or if 3) a
new species is listed or critical habitat designated that may be affected by the identified action. In
those situations, where the action is ongoing, and the Federal action agency retains discretionary
mvolvement or control over the action, it is appropriate to reinitiate consultation to satisfy the
action agency’s section 7(a)(2) responsibilities. This consultation is being reinitiated because the
action has been subsequently modified in a manner that causes an effect to ESA-listed species or
critical habitat that was not considered in the previous programmatic concurrence letter, and
because new critical habitat was designated that may be affected by the action.

! This definition includes the second sentence of the definition of “effects of the action.” That sentence provided the
definition of “environmental baseline” in effect as of 2018. In the 2019 rule amending the 50 CFR part 402
regulations, the Services established “environmental baseline” as a stand alone definition. 84 Fed. Reg. 44976,
45016 (August 27, 2019). The Court’s ruling did not touch upon that definition of “environmental baseline,” and it
therefore remains valid. The definition is also fully consistent with the definition of “effects of the action” from
2018.
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The following species considered in this consultation are regulated under the Marine Mammal
Protection Act (MMPA) and the ESA: the beluga whale (Delphinapterus leucas) — Cook Inlet
Distinct Population Segment (DPS), blue whale (Balaenoptera musculus), bowhead whale
(Balaena mysticetus), fin whale (Balaenoptera physalus), gray whale (Eschrichtius robustis) —
Western North Pacific DPS, humpback whale (M egaptera novaeangliae) — Cape Verde
Islands/Northwest Africa DPS, Central America DPS, Mexico DPS, and Western North Pacific
DPS, killer whale (Orcinus orca) — Southern Resident DPS, North Atlantic right whale
(Eubalaena glacialis), North Pacific right whale (Eubalaena japonica), rice’s whale
(Balaenoptera ricer), sei whale (Balaenoptera borealis), Southern right whale (Eubalaena
australis), sperm whale (Physeter macrocephalus), bearded seal (Erignathus barbatus nauticus)
— Beringia DPS, Guadalupe fur seal (Arctocephalus townsendi), ringed seal (Phoca hispida
hispida) — Arctic subspecies, and Steller sea lion (Fumetopias jubatus) — Western DPS. Each
statute defines take distinctly. The MMPA defines take as to harass, hunt, capture, or kill, or
attempt to harass, hunt, capture, or kill any marine mammal (16 U.S.C. §1632(13)). Take under
the ESA is to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to
attempt to engage in any such conduct (16 U.S.C. §1532(19)). Actions considered ‘take” under
one statute do not necessarily rise to the level of take under the other statute.

This programmatic letter of concurrence underwent pre-dissemination review using standards for
utility, integrity, and objectivity in compliance with applicable guidelines issued under the Data
Quality Act (DQA; section 515 of the Treasury and General Government Appropriations Act for
Fiscal Year 2001, Public Law 106-554). A complete record of this consultation is on file
electronically with the NMFS Office of Protected Resources in Silver Spring, Maryland.

CONSULTATION HISTORY

The NMFS provided a programmatic letter of concurrence (PLoC) to the FAA, USSF, and
NASA for launch and reentry vehicle operations and Space Exploration Technologies
Corporation (SpaceX) Starship-Super Heavy operations in the marine environment on January
31, 2022, and subsequently amended it on April 14, 2023 to clarify information and to include a
Bahamas and Caribbean area in the PLoC. On August 6, 2024, the PLoC was amended to
include Morro Bay Harbor, and associated conservation measures, as a port for commercial
space vessel operations. On September 11, 2024, the PLoC was amended to add waters within a
90-mile (mi) or 145-kilometer (km) radius around Bermuda to the action area. On January 17,
2025, NMFS provided a conference and biological opinion to FAA for SpaceX Starship-Super
Heavy operations, which superseded all Starship-Super Heavy operations considered in the
PLoC. Therefore, Starship-Super Heavy operations are not covered under this programmatic. On
June 25, 2025, the PLoC was amended to increase the maximum number of annual spacecraft
reentry and landing operations in the Pacific Ocean portion of the action area from three to 11.
Following are notable dates in the development of this latest reinitiation of the PLoC:

s May 28, 2025: FAA, as the lead action agency, presented the action agencies’ proposed
changes for the programmatic to NMFS to expand the current scope of the PLoC.
Proposed changes included expanding the action area to the whole globe, updating launch
and reentry vehicle specifications envelopes, and increasing the number of operations.
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o June S-July 18, 2025: NMFS and FAA engaged in pre-consultation and technical
assistance.

o July 29, 2025: FAA formally requested reinitiation of the programmatic via email to
NMFS.

e August 21-September 12, 2025: NMFS and FAA met multiple times to discuss timing
considerations for the programmatic, consistent with Executive Order 14333, “Enabling
Competition in the Commercial Space Industry,” and the activities that should be covered
under the programmatic.

¢ November 26, 2025: NMFS requested, via email to FAA, additional information to
analyze the action agencies’ proposed changes to the programmatic. On December 3,
2025, NMFS and FAA met to discuss the information.

s January 29, 2026: NMFS presented an analysis of the action agencies’ proposed
changes to FAA.

¢ February 19, 2026: NMFS sent another request to FAA for additional information
needed to initiate consultation. NMFS and FAA met to discuss the outstanding items
needed for initiation. On February 20, 2026, FAA provided responses to our December
2025 and February 2026 requests for additional information via email.

s February 23, 2026: As requested, NMFS emailed the Proposed Action section of the
programmatic to the FAA, with requests for additional information and for FAA’s review
to ensure accuracy in the description of the proposed activities.

e March 2, 2026: FAA provided their review of the Proposed Action and responses to our
requests for additional information via email. On March 3, 2026, NMFS and FAA met to
discuss the proposed action and how the programmatic will supersede other space
consultations.

¢ March 4-March 11, 2026: FAA and NMFS met multiple times to discuss adjustments to
the proposed action, including the consultations to be superseded and an expansion of the
action area. FAA also provided additional information related to those adjustments.

Previous ESA section 7 consultations for the activities that are included in and superseded by
this reinitiated programmatic consultation include:
e  OPR-2025-02194: On July 29, 2025, NMFS received a request for consultation from
FAA for the proposed licensing of testing activities of Blue Origin’s launch vehicle, New
Glenn. The proposed activities consisted of 1) New Glenn first stage testing, and 2)
experiments on New Glenn’s payload fairings. First stage testing activities will include
one explosive event off North Carolina and three explosive events off Florida. Fairing
experiments will include expending some and recovering some of the fairings and
instruments housed in the fairings. NMFS issued a letter of concurrence for the proposed
activities on September 29, 2025.
s  OPR-2025-01425: On May 15, 2025, NMFS received FAA’s request for concurrence on
proposed Rocket Lab licensing activities, consisting of up to three launches of Rocket
Lab’s Neutron launch vehicle between 2025 and 2026, including controlled first stage
landing and disposal in the North Atlantic Ocean and second stage reentry, landing, and
debris in the southern Indian Ocean and Southern Ocean. On July 14, 2025, NMFS issued
an expedited letter of concurrence for those proposed activities.
s  OPR-2024-02184: On August 27, 2024, NMFS received FAA’s request for concurrence
for proposed Sierra Space Corporation (Sierra Space) licensing activities, consisting of

4
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four Dream Chaser (Sierra Space’s spacecraft) reentries per year 2025-2029. Each
reentry included expending Dream Chaser’s cargo module in the Pacific Ocean. On June
6, 2025, NMFS issued a letter of concurrence for those proposed activities.

s  OPR-2024-01961: On August 14, 2024, NMFS received FAA’s request for concurrence
on proposed Boeing Company (Boeing) licensing activities, consisting of up to four
Commercial Space Transport 100, also known as Starliner (Boeing’s spacecraft),
reentries per year 2024-2028. Each reentry included expending Starliner’s service
module in the Pacific Ocean. On November 14, 2024, NMFS issued a letter of
concurrence for those proposed activities.

¢  OPR-2024-01272: On June 10, 2024, NMFS received FAA’s request for concurrence on
proposed Varda Space Industries, Inc. (Varda) licensing activities, consisting of three
reentry, landing, and recovery operations of Varda’s Winnebago series capsules,
including expending of a Rocket Lab Corporation (Rocket Lab) satellite bus (‘Pioneer’),
in the Great Australian Bight. On August 20, 2024, NMFS issued a letter of concurrence
for those proposed activities. On February 9, 2026, FAA relayed that Varda reentry,
landing, and recovery operations will increase from three to 10. Given the small increase
in operations in the same action area, NMFS concludes that this will not alter the effects
analysis completed in OPR-2024-01272.

o WCRO-2024-00812: On March 21, 2024, NMFS West Coast Regional Office received a
request for consultation from USSF on an annual cadence of 100 launches per year of
SpaceX Falcon 9 and Falcon Heavy from VSFB, 36 first stage recoveries per year, and
10 expended Falcon 9 or Falcon Heavy center core boosters per year. The action area was
also expanded for droneship landings and fairing recovery operations. An expedited letter
of concurrence was issued on April 17, 2024.

e  WCRO-2023-00002: On December 19, 2022, NMFS West Coast Regional Office
received a request for consultation from USSF to increase the annual cadence of SpaceX
Falcon 9 operations to 110 launches per year from VSFB and 36 first stage recoveries per
year, with an expanded area for droneship landings and fairing recovery operations. An
expedited letter of concurrence was issued on January 20, 2023.

PROPOSED ACTION AND ACTION AREA

When consulting on a national program, agencies are often not able to provide enough specificity
about the number, location, timing, frequency, precise methods, and intensity of each action’s
activities to determine the site-specific effects those activities will have on ES A-listed species
and critical habitat. This letter of concurrence documenting the programmatic consultation
includes a review of the effects of activities covered by the FAA, USSF, and NASA space launch
and reentry actions and establishes a framework for authorizing future actions and tracking their
effects.

This programmatic consultation is multifaceted and consists of activities ranging from launch,
reentry, and landing operations, pre- and post-launch surveillance, and recovery operations. The
following sections provide an overview of the action agencies and their authorities pertaining to
this consultation, the activities covered by this consultation, and conservation measures FAA,
USSF, and NASA will implement to minimize the effects of the space launch and reentry
program on ES A-listed or proposed species and designated or proposed critical habitat.

5
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Action Agency Overview
Federal Aviation Administration

The FAA Office of Commercial Space Transportation oversees, licenses, and regulates U.S.
commercial launch and reentry activities, as well as the operation of non-federal launch and
reentry sites within the U.S. or as carried out by U.S. citizens, as authorized by the Commercial
Space Launch Act of 1984, as amended and codified at 51 U.S.C. 50901-50923. The FAA issues
licenses or permits to commercial launch vehicle operators (referred to as vehicle operators or
launch operators) for operation of launch and reentry vehicles. The FAA also issues licenses to
commercial launch/reentry site operators for operation of commercial launch/reentry sites. An
FAA license or permit is required for any commercial launch or reentry, or the operation of any
commercial launch or reentry site. An FAA license or permit is not required for launch or reentry
activities carried out by and for the federal government, such as NASA or Department of
Defense (DoD) launches.

The FAA Office of Commercial Space Transportation issues the following types of licenses and
permits, in accordance with 14 CFR parts 420, 433, 437, and 450:

e License to Operate a Launch Site (14 CFR part 420): A license to operate a launch site
authorizes a licensee to offer its launch site to a launch operator (i.e., a person or
company conducting the launch of a launch vehicle and any payload) for each launch
point, launch vehicle type, and weight class identified in the license application and upon
which the licensing determination is based. Issuance of a launch site operator license does
not relieve a licensee of its obligation to comply with any other laws or regulations, nor
does it confer any proprietary, property, or exclusive rights in the use of airspace or outer
space. A launch site operator license remains in effect for five years from the date of
issuance unless surrendered, suspended, or revoked before the expiration of the term and
is renewable upon application by the licensee. Actual launches cannot occur from a
launch site until a launch operator receives a vehicle operator license (14 CFR part 450)
for the site.

¢ License to Operate a Reentry Site (14 CFR part 433): A license to operate a reentry site
authorizes a licensee to offer its reentry site to a reentry vehicle operator to conduct
reentry operations at the site. Issuance of a reentry site operator license does not relieve a
licensee of its obligation to comply with any other laws or regulations, nor does it confer
any proprietary, property, or exclusive rights in the use of airspace or outer space. Actual
reentries cannot occur at a reentry site until a reentry vehicle operator receives a vehicle
operator license (14 CFR part 430) for the site.

s Experimental Permits (14 CFR part 437): An experimental permit authorizes launch or
reentry of a reusable suborbital rocket or a reusable suborbital launch vehicle for research
and development, showing of compliance with requirements for obtaining a license, or
crew training. The authorization includes pre- and post-flight ground operations. A
suborbital rocket is a vehicle, rocket-propelled in whole or in part, intended for flight on a
suborbital trajectory. A permit is an alternative to licensing, is valid for one year from the
date it is issued, and the permittee may apply to renew the permit yearly.

s Vehicle Operator License (14 CFR part 450): A vehicle operator license authorizes a
licensee to conduct one or more launches or reentries using the same vehicle or family of

6
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vehicles. Launch includes the flight of a launch vehicle and pre- and post-flight ground
operations. Reentry includes activities conducted in Earth orbit or outer space to
determine reentry readiness and that are critical to ensuring public health and safety and
the safety of property during reentry flight. Reentry also includes activities necessary to
return the reentry vehicle, or vehicle component, to a safe condition on the ground after
impact or landing. Vehicle operator licenses are valid for the period of time determined
by the FAA Administrator as necessary to conduct the licensed activity, but may not
exceed five years from the issuance date. The FAA may modify a vehicle operator
license at any time by modifying or adding license terms and conditions to ensure
compliance with the Commercial Space Launch Act and regulations.

U.S. Space Force

Under the USSF Space Systems Command, Space Launch Delta (SLD) 45 oversees launch
operations at Cape Canaveral Space Force Station (CCSFS) and SLD 30 oversees launch
operations at Vandenberg Space Force Base (VSFB). The USSF is the lease or license holder for
the real property and ranges where launches occur from CCSFS and VSFB. The USSF uses its
own launch and reentry vehicles, as well as those of commercial launch operators, to launch
USSF payloads into space.

s Space Launch Delta 45: S1.D 45 is responsible for overseeing launch operations at
CCSFS (which includes multiple space launch complexes [SLC]) and ensuring range
safety and supporting space missions, including launching of U.S. government and
commercial payloads into orbit, from the Eastern Range (northwest Atlantic Ocean). SL.D
45 also provides launch facilities and services to support NASA and commercial space
operations. A USSF directive is to provide efficient means of executing national security
and military policy goals. The Eastern Range operations provide the resources and
activities for safe flight, range instrumentation, infrastructure, and schedule to support
space and ballistic launches. The Eastern Range consists of tracking stations at CCSFS,
mainland annexes, and downrange tracking stations on islands located in the Caribbean
Sea and South Atlantic Ocean. ST.D 45 is the primary missile and rocket launch
organization for the USSF on the U.S. East Coast.

s Space Launch Delta 30: SL.D 30, headquartered at VSFB, is responsible for overseeing
launch operations at VSFB, which includes multiple SLCs. The primary mission of
VSFB is to launch and track satellites destined for polar or near-polar orbit, test and
evaluate America’s Intercontinental Ballistic Missile systems, and support aircraft
operations. SL.D 30 supports West Coast launch activities for the DoD (including U.S.
Air Forece and Missile Defense Agency), NASA, foreign nations, and various private
contractors.

National Aeronautics and Space Administration

The National Aeronautics and Space Act of 19358 established NASA. The National Aeronautics
and Space Act gives NASA the responsibility for planning, directing, and conducting the
nation’s civilian space program, and aeronautics and aerospace research activities. It also gives
NASA the authorization to enter into cooperative agreements, leases, and contracts with public
and private entities in the use of NASA’s services, equipment, and facilities in support of
scientific research and discovery.
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¢ Kennedy Space Center: Established in 1962 as the NASA Launch Operations Center,
the Kennedy Space Center (KSC) has carried out launch operations for the Apollo,
Skylab, Space Shuttle, and cargo and crewed launches to the International Space Station.
KSC is NASA’s only launch site for human spaceflight. KSC’s mission is to function as a
multi-user spaceport for launch operations operated by NASA and a growing number of
private partners. In addition to providing all aspects of launch, landing, and recovery
operations for both government and commercial launch providers, KSC also provides
payload processing, testing, and integration for government and commercial partners at
facilities across KSC. KSC is located adjacent to CCSFS, and the two entities work
closely together to execute their missions, sharing resources, facilities, and infrastructure.

s Wallops Flight Facility: NASA Goddard Space Flight Center manages Wallops Flight
Facility (WFF), the oldest active launch range in the continental U.S. and the only rocket
testing and launch range owned and operated by NASA. For over 70 years, WFF has
flown thousands of research vehicles in the quest for information on flight characteristics
of launch vehicles and spacecraft, and in pursuit of knowledge of the Earth's upper
atmosphere and the near space environment. WFF regularly provides launch support,
range safety, and downrange tracking for the commercial space industry, either directly
or through the Mid-Atlantic Regional Spaceport, which is a commercial launch site on
Wallops Island licensed by the FAA and operated by the Virginia Commercial Space
Flight Authority (Virginia Space). WFF also facilitates various DoD research,
development, testing, and evaluation and training missions, including target and missile
launches.

Space Launch and Reentry Operations

Space launch and reentry operations cover several activities, which may vary based on the
specific mission. For ease of understanding, in the following subsections we define commonly
used terms in the space industry as they pertain to this consultation, overview the typical
sequence of events for space operations, and break down the activities that occur at each phase.

Definitions

Anomaly: any condition during a licensed or permitted activity that deviates from what is
standard, normal, or expected, during the verification or operation of a system, subsystem,
process, facility, or support equipment.

Breakup: a failure resulting in a “breakup” (sometimes with an explosion) of the vehicle or stage,
may be a type of anomaly or nominal (e.g., vehicle breakup during atmospheric reentry).

Disposal: the return or attempt to return, purposefully, a launch vehicle stage or component, not
including a reentry vehicle, from Earth orbit to Earth, in a controlled manner. For example,
operators may dispose of upper stages in the ocean.

Drogue parachutes: small, thin parachutes deployed at high altitude to gain control of the stage or
vehicle component to which the parachute is attached. Part of the parachute system that
facilitates recovery of spacecraft and payload fairings.
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Droneship: also known as an autonomous spaceport drone ship, a self-propelled modified barge
used to land and recover reusable boosters at sea.

Expend: to discard (as in, a stage, vehicle components such as fairings, or debris), often in the
ocean. Usually items are expended during flight, shortly after takeoft.

Fairing: the nose cone of the upper stage that protects the payload during launch; it consists of
two halves that separate to facilitate deployment of the payload.

First stage: also known as the booster, it is the bottom stage of a launch vehicle that propels the
launch vehicle during launch.

Heat shield: a barrier that provides thermal protection for the vehicle during stage separation or
during atmospheric reentry.

High-velocity impact: also known as a hard landing (as opposed to a soft landing, see below),
where the stage impacts the ocean at terminal velocity, resulting in a breakup of the vehicle and a

potential explosive event.

Horizontal launch: as opposed to a vertical launch, a launch (including takeoff and landing) that
occurs from a runway at the launch site (similar to a commercial airplane).

Interstage: a structural component of the launch vehicle that connects the first stage and the
second stage.

Landing bum: typically the final engine firing of the stage, substantially slowing down the stage
for landing.

Landing operations: in reference to spacecraft, the reentry, splashdown, and recovery of the
spacecraft.

Launch abort test: a test of the stage’s safety system by intentionally triggering it.

Launch operator: person or company who conducts or will conduct the launch of a launch
vehicle and any payload.

Launch site: location from which a launch takes place.

Launch vehicle: a vehicle built to operate in, or place a payload in, outer space or a suborbital
rocket.

Main parachutes: large parachutes deployed after the drogue parachutes on a spacecraft, to
provide the final slowdown of the spacecraft for splashdown.

Nominal: when all aspects, in reference to launch vehicle performance, systems, flight, landing,
etc., occur as expected and planned.
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Orbital spaceflight: where a vehicle reaches sufficient velocity to place it into orbit.

Parafoil: a large, steerable parachute, part of the system of parachutes that facilitates recovery of
payload fairings.

Payload: the cargo or equipment (e.g., satellites, scientific instruments) on a vehicle or stage
designed to achieve mission goals.

Pilot parachutes: small parachutes used to deploy the drogue parachutes on reentry vehicles (i.e.,
capsules). The pilot parachute is ¢jected, inflates, and then directly pulls the drogue parachute
out.

Reentry: also referred to as atmospheric reentry, the return or attempt to return, purposefully, a
reentry vehicle and its payload from Earth orbit or from outer space to Earth.

Reentry burn: also known as a deorbit burn, the engines fire to transition the vehicle from orbit to
atmospheric reentry.

Reentry vehicle: a vehicle designed to return from Earth orbit or outer space to Earth
substantially intact, and is the payload attached to the second (or upper) stage. A reusable launch
vehicle that is designed to return from Earth orbit or outer space to Earth substantially intact is
also a reentry vehicle. Often referred to as a spacecraft or capsule.

Reusable: as opposed to being expended, a vehicle or stage that can be recovered and used again.

Skirt ring: a structural component that may be used on launch vehicles for additional support. On
SpaceX’s Falcon 9 vehicle specifically, it is composed of four segments that prevent deformation
of the second stage engine nozzle during stage separation.

Sonic boom: also known as overpressure, is a shock wave creating an impulsive sound that is
generated during launch and landing when the vehicle reaches supersonic speed (travels faster
than the speed of sound).

Space launch and reentry operations: all activities, including but not limited to pre-launch
surveillance, launches, landings, expended components and debris, etc., as described in this
programmatic consultation.

Splashdown: also referred to as a soft-water landing (as opposed to a hard landing or landing at
terminal velocity, see above), where the vehicle or stage lands gently in the water and does not
breakup.

Stage separation: During a vertical launch, where the first stage and the upper stage of the launch

vehicle physically separate. During a horizontal launch, for example, when the rocket is attached
to a carrier aircraft, stage separation occurs when the rocket detaches from the aircraft.
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Suborbital spaceflight: where a vehicle may reach space but does not achieve sufficient velocity
to place it into orbit.

Trajectory: the planned path for the vehicle’s flight.

Upper stage(s): also referred to as the second stage (or third stage, if the launch vehicle has three
stages), the stage on top of the first stage, which delivers a payload into orbit.

Vertical launch: as opposed to a horizontal launch, a launch (including takeoff and landing) that
occurs from a launch pad, where the launch vehicle liftoff is straight up.

General Sequence of Events

Prior to launch, weather balloons, spotter aircraft, and surveillance vessels are used to ensure
safe launch conditions. Pre-launch testing, such as a static fire test (firing the engines while the
vehicle is bolted to the ground), may also occur. Launch vehicles may consist of multiple stages,
but typically have two stages: the first stage, also referred to as the booster, and the second stage,
also referred to as the upper stage or spacecraft. The second stage typically delivers the payload
to its intended orbit or to outer space, and can include a reentry vehicle such as a spacecraft or
capsule.

During a launch, the launch vehicle quickly gains altitude and flies along a pre-planned
trajectory, often over the ocean (particularly vertical launches). At some point downrange (i.e.,
some point away from the launch site based on the flight trajectory), the launch vehicle reaches
supersonic speeds, generating a sonic boom, and pitches over to attain its intended trajectory.
Depending on the vehicle’s orientation and trajectory, it is possible for the sonic boom to overlap
with the marine environment. Stage separation oceurs, and the first stage falls back to Earth,
either being expended in the ocean or conducting controlled engine burns to decelerate the stage
and land on an ocean-going barge or back at the launch site. The upper stage continues its
mission and delivers the payload before reentering Earth’s atmosphere and landing in the ocean.
Vessels may be deployed to recover the stages or any remaining debris.

Weather Balloons

Weather balloons are deployed to measure weather data, including wind speeds, and are
necessary to determine if it is safe to launch and land vehicles. Between five and 15 weather
balloons are used for each launch. Weather balloons are made of latex with a radiosonde attached
to each balloon. A radiosonde is an instrument that measures and transmits atmospheric data to
the launch operator, and is typically the size of a half-gallon milk carton. The latex balloon
typically has a diameter at launch of approximately four feet (ft; 1.2 meters [m]). When a
weather balloon is deployed, it rises approximately 12—18 mi (19-29 km) into the air and then
bursts. The radiosonde and shredded balloon pieces fall back to Earth and are not recovered. The
radiosonde does not have a parachute and is expected to sink to the ocean floor when it lands
over water.

11
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Aircraft and Vessels

A number of spotter aircraft, including drones, and surveillance vessels are used prior to launch
to ensure that designated hazard areas are clear of non-participating crafts. A combination of
radar, spotter aircraft, surveillance vessels, and law enforcement vessels may be deployed prior
to launch. Vessels will be up to 200 ft (61 m) in length, except barges or droneships, which may
be up to 400 ft (122 m) in length. Most fixed wing aircraft operate at altitudes of 15,000 ft (4,572
m) but may drop to 1,500 £t (457 m) to obtain a call sign from a non-participating vessel.

Ports that could be used for surveillance vessel transit include all major ports on the U.S. coasts,
and airports could include any airports within 50 mi (80.5 km) from the U.S. coast.

Launch Sites

Space launches are authorized to occur at several launch sites (see Table 1). The FAA, USSF,
and/or NASA may receive new proposals in the future for launch operations at existing launch
sites (e.g., constructing additional infrastructure or re-developing a launch site) or new launch
sites that involve operations affecting the marine environment. Upon receipt of a new proposal,
the lead action agency will review the proposal and coordinate with NMFS to determine if the
proposed action falls within the scope of this programmatic.

Table 1. Current launch sites

(formerly Shuttle Landing Facility)

Launch Site Location Site Operator

Cecil Airport Florida, U.S. Commercial — Jacksonville
Aviation Authority

Cape Canaveral Space Force Station Florida, U.S. Government — U.S. Space

(CCSFS) —multiple space launch Force (USSF)

complexes (SLC)

CCSFS — SLC-46 and SL.C-20 Florida, U.S. Commercial — Space Florida

Houston Spaceport (Ellington Airport) Texas, U.S. Commercial — Houston
Airport System

Kennedy Space Center (KSC) — multiple Florida, U.S. Government — National

launch complexes Aeronautics and Space
Administration (NASA)

KSC - Launch and Landing Facility Florida, U.S. Commercial — Space Florida

Mojave Air and Space Port

California, U.S.

Commercial — Mojave Air
and Spaceport

Pacific Spaceport Complex Alaska Alaska, U.S. Commercial — Alaska
Aerospace Corporation

Rocket Lab Launch Complex 1 New Zealand Private — Rocket Lab

Space Coast Regional Airport Florida, U.S. Commercial — Titusville-

Cocoa Airport Authority

Vandenberg Space Force Base — multiple
launch complexes

California, U.S.

Government — U.S. Space
Force

Wallops Flight Facility (WFF)

Virginia, U.S.

Government — NASA
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Launch Site Location Site Operator

WFF — Launch Complex 0 (Mid-Atlantic Virginia, U.S. | Commercial — Virginia

Regional Spaceport) Commercial Space Flight
Authority

Launch Vehicles

Launch vehicles, commonly known as rockets, can take off either vertically from a launch pad or
horizontally from a runway. There is variability in launch vehicle design. For example: the
SpaceX Falcon 9 vertical launch vehicle is a two-stage launch vehicle with an interstage, which
connects the first and second stages and facilitates stage separation; the United Launch
Alliance’s (ULA) Atlas V vertical launch vehicle consists of first stage core booster, which can
be enhanced with up to five side boosters, interstage, and second stage; and the Northrop
Grumman Corporation’s Pegasus horizontal launch vehicle is flown to altitude by a carrier
aircraft (which is considered as part of the launch vehicle) before the three-stage rocket is
released and the first stage engines ignite and the rocket continues on its mission. Companies
may develop upper stages, spacecraft, or capsules that launch on top of a different company’s
booster. NASA or DoD may conduct launches and/or reentries of vehicles that were built by the
commercial space industry, and commercial launch operators may conduct operations for NASA
or DoD. Launch vehicles may use a variety of fuels and propellant combinations.

Currently, a majority of launch vehicles are expendable, meaning the stages are used once and
then disposed of in the ocean. Some companies (e.g., SpaceX, Blue Origin) have developed or
are planning to develop reusable launch vehicles and/or stages, which can be launched,
recovered, and launched again multiple times. The action agencies developed a framework of
specifications for existing and future launch vehicles (based on their knowledge of the industry)
to be covered under this consultation. Based on those specifications, the total engine thrust of a
launch vehicle will be a maximum of 6.5 million pounds (Ibs). During launch, when the launch
vehicle or booster reaches supersonic speeds either during ascent or landing, a sonic boom of up
to 50 pounds per square foot (psf) will be generated. This programmatic consultation covers
existing and future launch vehicles whose specifications fall under those described in Table 2.

Table 2. Launch vehicle envelope specifications

Vertical launch vehicle Horizontal launch vehicle
Number of stages | 3 3
Vehicle length Approximately 430 ft (137.2 m) Approximately 80 ft (24.4

m)

Vehicle Diameter | Approximately 23 ft (7 m) Approximately 10 ft 3 m)
Propellant Hydroxyl-terminated Polybutadiene HTPB: 1,800 Ibs
maximum amount | (HTPB): 145,000 Ibs
on takeoff for solid | High-density polyethylene (HDPE):
fuel rocket 23,500 lbs
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Vertical launch vehicle Horizontal launch vehicle
Propellant Liquefied natural gas (LNG): 800,000 1bs | Jet A fuel: 8,000 lbs
maximum amount
on takeoft liquid LOX: 3,200,000 lbs Nitrous oxide (N20): 13,250
fuel rocket 1bs

Liquid hydrogen (LHz2): 142,000 Ibs
Hydrogen peroxide (H20:):
Rocket Propellant-1 (RP-1): 875,000 1bs 600 Ibs

RP-X (potential next generation
propellant; Exxsol D40, similar to mineral
spirits): 45,000 Ibs

ft=feet, Ibs=pounds

Launch Abort Tests

These may include pad abort tests (triggering the abort system while the spacecraft is on the
ground, in the event of an emergency at the launch pad) and launch ascent abort tests (triggering
the launch abort system while the spacecraft is ascending, in the event of an emergency during
launch). The latter typically involves the breakup or explosion of the first stage over the ocean
and may be conducted prior to transporting crew aboard the spacecraft, to ensure safety (for
example, SpaceX’s Crew Dragon conducted an in-flight abort test before it carried astronauts to
the International Space Station). Both types of tests may involve a waterborne landing of the
spacecraft in the Atlantic Ocean. Launch abort tests typically involve a non-propulsive spacecraft
landing using a system of parachutes (see more information on parachutes under the Reentry
section, below). The launch operator is responsible for recovering as many pieces of debris as
feasible; it is possible debris will not be recovered.

Launch Failure Anomaly

A launch failure anomaly is possible during any launch operation and could result in the breakup
(i.e., explosion) of the booster and/or spacecraft on or near the launch pad or landing area.
Anomalies may also occur during flight.

Expended Stages/Components/Debris

After launch, one or more stages of the launch vehicle, or other components of the launch
vehicle, may be expended (i.e., discarded) in the ocean.

During stage separation, the first stage, which has burned up most of its fuel, and upper stage

physically separate. The first stage and interstage fall back to Earth and the engines of the upper
stage ignite to continue on the intended mission. Some launch vehicles such as SpaceX’s Falcon
9 utilize a skirt ring to prevent deformation of the upper stage engine during stage separation,

which also falls back to Earth after stage separation. The skirt ring is made of four segments that
are temporarily bonded to the second stage engine nozzle, so that when the second stage engines
are ignited, the bond and segments are released. For a majority of launch vehicles, the first stage,
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interstage, skirt ring, and heat shield will be expended in the ocean. For reusable or partially
reusable (e.g., SpaceX Falcon 9 and Falcon Heavy boosters and Blue Origin boosters are
reusable) launch vehicles, the first stage either lands back at the launch site or on an ocean-going
barge/platform (also referred to as a droneship).

As the upper stage continues on its mission, the payload fairing, the nose cone of the upper stage
that protects the payload during launch and consists of two halves, separates to facilitate
deployment of the payload. Most payload fairings are expended in the ocean as they fall back to
Earth. Payload fairings under this consultation may be up to 75 ft (22.9 m) in length with a
diameter of 30 ft (9.1 m). Similar to reusable boosters, some companies (e.g., SpaceX) have
developed the ability to recover and reuse payload fairings (for more information on fairing
recovery parachutes, see Recovery section, below).

Depending on the launch vehicle and mission, other components may also be expended in the
ocean. These components could include cargo and service modules (approximately 15 ft by 15 ft
by 15 ft [4.6 m by 4.6 m by 4.6 m]) and interstage adapters (approximately 15 ft [4.6 m] in
length and 23 ft [7 m] in diameter). Stages and components that reenter Earth’s atmosphere
before being expended in the ocean are expected to break up during reentry. This results in a
debris field in the ocean, consisting of parts of the stages and components that were not fully
destroyed during reentry.

Explosive Events

During the development of a reusable launch vehicle, the launch vehicle may experience a
landing failure before being able to land back at a launch site or land on an ocean-going barge or
platform. A landing failure may result in an explosive event near the surface of the ocean. Under
this programmatic, explosions will only occur when related to the development of a reusable
commercial launch vehicle. Landing failure explosive events, if permitted or licensed by an
action agency for development of a reusable vehicle, under this programmatic may oceur only
under specific conditions: 1) explosive events will occur, at minimum, 11 ft (3.4 m) above the
surface of the ocean; 2) the explosive weight (calculated from the amount of remaining
propellant and its explosive yield) will not exceed 55,800 kilograms (123,018 1bs); and 3)
explosive events will only occur in the Atlantic portion of the action area at least 100 mi (160.9
km) from any major land mass (see Figure 3).

Reentry

Reentry, splashdown, and recovery (see Recovery section, below) are the three elements of a
spacecraft landing operation. During reentry, when the reentry vehicle reaches supersonic
speeds, a sonic boom is generated. Reentry sonic booms for spacecraft/capsules, given the
envelope of reentry vehicle specifications developed by the action agencies, may be up to 3 psf.
Reentry vehicles will be a maximum of 30 ft (9.1 m) in length and 15 ft (4.6 m) in diameter. The
reentry vehicle will only have residual amounts of propellant upon reentry because a majority of
propellant will have been used earlier during its mission. Propellants for reentry vehicles may
include hydrogen peroxide (H202), monomethylhydrazine (MMH), nitrogen tetroxide (NTO and
N204), Rocket Propellant-1 (RP-1), or propene and nitrous oxide (N20O).

15

Draft A-155 September 2026



Blue Origin New Glenn Cadence Increase at SLC-36 Draft EA Appendix A

If landing in the ocean (versus on land), crewed (i.e., humans on board) spacecraft need to be
located closer to shore for recovery and human safety. Currently, the only approved operating
spacecraft for commercial crew is SpaceX’s Dragon. Although FAA’s reentry license allows
Dragon to land in the wider North Pacific Ocean, per an agreement with FAA’s Air Traffic
Organization (ATO), Dragon (whether crewed or uncrewed) is only approved to land in three
specific locations approximately 15.5 mi (25 km) off the coast of California (see Figure 3). A
new capsule is being designed which will land at least 13.8 mi (22.2 km) from the west coast of
North America, within Zone 1 or Pacific Zone 2 (see Figure 1 and Figure 2).

Recovery

As mentioned previously, SpaceX and Blue Origin have developed the ability to recover and
reuse stages and fairings, and other companies are or may develop this ability in the future. First
stage recovery typically consists of maneuvering the stage so that it lands back at the launch site
or on a modified ocean-going barge or platform, or an autonomous spaceport droneship (or
droneship, for current SpaceX operations). SpaceX droneships currently operate in the Pacific
and Atlantic oceans. They are approximately 295 £t (90 m) in length, 150 ft (46 m) wide, and are
able to maintain their position at sea using thruster engines. Blue Origin’s droneship currently
operates in the Atlantic Ocean. It is approximately 380 ft (115.8 m) in length and 150 ft (45.7 m)
in width. Droneships may be up to 430 ft (137.2 m) in length and are towed to/from port and
landing sites by tugs or support vessels that may be up to 200 ft (61 m) in length. During a first
stage landing on a droneship, a sonic boom directly underneath and directed towards the
droneship, is produced. Sonic booms generated during booster landings are typically
approximately 8 psf, but may be up to 50 psf.

Fairing recovery uses a system of parachutes. Each fairing half uses one drogue parachute and
one parafoil. The parachute system slows the descent of the fairing to facilitate a soft, intact
splashdown of the fairing for recovery. Following reentry of the fairing into Earth’s atmosphere,
the drogue parachute is deployed at altitude (approximately 50,000 ft or 15,240 m) to begin the
mitial slowdown and to extract the parafoil. Drogue parachutes are small, thin parachutes
deployed at a high altitude to gain control of the fairing at speeds that would destroy the parafoil.
Each drogue parachute is made of nylon, has an area of approximately 120 square feet (fi%; 11
square meters [m?]), and has a Kevlar or Kevlar with nylon overwrap suspension line length of
approximately 72 ft (22 m). Following successful deployment of the parafoil, the drogue
parachute is cut away. The parafoil is made of nylon, has an area of approximately 3,000 fi?
(278.7 m?), and has a nylon or nylon with Kevlar overwrap suspension line length of
approximately 50 ft (15.2 m). The fairing and parafoil are then recovered by a support vessel
and/or rigid-hulled inflatable boats (RHIBs; approximately 12 ft or 3.7 m in length), which are
stationed in a designated safety zone near the anticipated splashdown area. The vessel then
transports the fairing back to port. Recovery of the drogue parachute 1s attempted if weather
conditions allow and the recovery team is able to obtain a visual fix on the landing location;
however, that can be difficult because the drogue parachute is deployed at high altitude.

Recovery of a reentry vehicle or spacecraft is similar to fairing recovery and uses a system of
parachutes. For Dragon, two drogue parachutes and four main parachutes are used during
recovery. The drogue parachutes are made of nylon, each with an area of approximately 200 ft*
(18.6 m?), and suspension line length of approximately 75 ft (22 m). Shortly after the drogue

16

Draft A-156 September 2026



Blue Origin New Glenn Cadence Increase at SLC-36 Draft EA Appendix A

parachutes are deployed, they are released and are expected to land in the ocean approximately
one mile from the reentry vehicle. The main parachutes are then deployed to slow the spacecraft
down to allow for a soft splashdown in the ocean or on land. The main parachutes are made of
Kevlar and nylon, each with an area of approximately 10,600 ft* (984.8 m?), and suspension line
length of approximately 150 ft (45.7 m). Following splashdown, an electronic locator beacon on
the vehicle assists the recovery team in locating and recovering the vehicle using a pre-
positioned recovery vessel of up to 200 ft (61 m) in length and RHIBs. The recovery vessel
transports the vehicle back to port. Recovery of the parachutes is attempted if weather conditions
allow and the recovery team is able to visually locate the parachutes. If there are crew on the
reentry vehicle, they and any time-sensitive cargo will be transported to the nearest airport via
helicopter. For the new capsule, a system consisting of one pilot parachute, one drogue
parachute, and one main parachute will facilitate recovery. All three of these parachutes for the
planned capsule are smaller than Dragon’s parachutes. The pilot parachute is small,
approximately 13.5 ft (4.1 m) in diameter made of nylon broad cloth, with Kevlar suspension
line lengths of approximately 8.75 ft (2.7 m), and helps deploy the drogue parachute on this
capsule. Like Dragon operations, recovery of the parachutes is attempted if weather conditions
allow and the recovery team is able to visually locate the parachutes.

Action Area

Action area means “all areas to be affected directly or indirectly by the Federal action and not
merely the immediate area involved in the action” (50 CFR §402.02). The action area is global,
and is categorized by ocean basin and further subcategorized by zones (see Figures 1-7). The
action area also includes U.S. waters (except for Hawai’i and the remote Pacific) from the coast
out to five nautical miles (NM) or to one of the zones in Figures 2-7 (for example, in Figure 7,
vessels may transit from Puerto Rico to Zone 4), within which only vessel and aircraft transit
will oceur.

Legend , ANTAR
0 2,000 4,000 Kilometers _
Zone 1 Esri, FAO, NOAA, USGS, Esri, USGS

Figure 1. Zone 1 portion of the action area (grey)
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Figure 7. Bahamas/Caribbean portion of the action area (Zone 1 — grey; Zone 2 — dark grey; Zone 4 —
transparent grey with black outline; Zone 5 — light grey; Exuma Sound — black outline; no color — outside the
action area)

The action area also includes specific portions of the Pacific Ocean and Indian Ocean, not
depicted in Figures 1-7, that correspond to the action arcas of previous consultations (see
Consultation History). These previous consultations are included in this programmatic because
they are ongoing FA A-licensed projects. Though the activities described in those previous
consultations fall under the activities in this programmatic, some portions of those previous
consultations’ action areas fall outside the action area depicted in Figures 1-7. Those areas will
only be used by the specific project as described in those previous consultations (see Figures 8-
10).
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Figure 8. Portion of the action area associated with OPR-2024-01272, Varda Space Industries, Inc. reentry
operations licensed by FAA (Zone 1 — grey; Notice to Mariners — dashed line; debris areas — black outline; no
color — outside the action area)
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Figure 9. Portion of the action area associated with OPR-2024-02184, proposed FAA license to Sierra Space
Corporation (Zone 1 — grey; Zone 2 — dark grey; Zone 3a — white; Sierra Space disposal ranges — black
outline; no color — outside the action area)
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Starliner Service Module Debris Areas!

Figure 10. Portion of the action area associated with OPR-2024-01961, proposed FAA license to Boeing
Company (Zone 1— grey; Zone 2 — dark grey; Boeing debris areas — black outline; no color — outside the
action area)

Project Design Criteria

Project design criteria (PDCs) are generally best management practices for a particular action. In
a programmatic consultation, they are applicable to all projects implemented under the program.
PDCs include measures that avoid or reduce the severity of the effects of the program on ESA-
listed species and their critical habitat. The PDCs also identify planned monitoring, which is used
to observe or check the progress of the actions and minimization measures over time to ensure
that any measures implemented to reduce or avoid adverse effects on ESA-listed species and
their critical habitats are successful.

As part of this programmatic, launch and reentry operations will be conducted by the USSF,
NASA, or FAA-licensed (or permitted) commercial space operators from a launch site identified
in Table 1. Operations will occur in compliance with PDCs currently implemented at these
existing launch sites. Space launch operations will utilize launch vehicles that fall under the
launch vehicle envelopes (Table 2).

General Project Design Criteria

The following are PDCs that will be implemented in all portions of the action area:

1. All space launch and reentry operations will occur within the action area and at least 5 NM
(9.3 km) from the coast of the U.S. and U.S. islands and territories (except Hawai’i). The
only exception to this is vessel or aircraft transit for surveillance or recovery within 5 NM
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(9.3 km) of the coast (note this nearshore vessel and aircraft transit area is not depicted in the

action area figures).

2. Stages, components, and debris will not be expended, and disposals will not occur, over coral
reef areas.

3. Space launch and reentry operations will not occur in a National Marine Sanctuary or Marine
National Monument, or affect National Marine Sanctuary or Marine National Monument
resources, without the appropriate authorization, permit, or consultation.

4. Inthe event of a launch failure, launch operators will follow the emergency response and
cleanup procedures outlined in their Hazardous Material Emergency Response Plan (or
similar plan).

5. Launch operators will instruct all personnel associated with space launch and reentry
operations about ESA-listed marine species and critical habitat, and species protected under
the MMPA that may be present in the operating area. Note that the Federal action agency is
responsible for ensuring ESA compliance (launch operators are responsible for MMPA
compliance). Launch operators will notify personnel associated with space launch and
reentry operations of the civil and criminal penalties for unauthorized take of ESA-listed and
MMP A-protected species.

6. All vessel operators will be on the lookout for and attempt to avoid collision with ESA-listed
and MMPA-protected species.

7. Launch operators will provide a dedicated observer(s), defined as a biologist or person other
than the vessel operator who can recognize ES A-listed and MMPA-protected species, for all
in-water operations. The observer(s) is responsible for continuous monitoring of ESA-listed
and MMPA-protected species with the aid of binoculars during all in-water operations (e.g.,
surveillance, recovery).

7.1. The dedicated observer will a) alert the vessel operators to implement the appropriate
vessel speed restrictions and vessel avoidance measures, and b) gather relevant data.

7.2. Dedicated observers will record the date, time, GPS location, species, number of
animals, distance and bearing from the vessel, direction of travel, behavior, effects to the
animals from space launch and reentry operations, and other relevant information for all
sightings of ESA-listed or MMPA-protected species.

7.3. Dedicated observers will monitor the launch, landing, recovery areas (including areas
where things are expended or disposed of, as feasible) for effects to ESA-listed and
MMP A-protected species. Any effects, including injury and mortality, will be reported
as noted below.

8. When an ESA-listed or MMPA-protected species is observed, vessel operators will do the
following:

8.1. Maintain a minimum distance of 150 ft (45.7 m) from sea turtles.

8.2. Maintain a minimum distance of 300 ft (91.4 m) from all other ESA-listed and MMPA-
protected species.

8.3. If the distance from the vessel to the ESA-listed or MMPA-protected species becomes
less than the distance specified in these PDCs, reduce vessel speed and shift the engine
to neutral. Do not engage the engines until the animals are clear of the area and transit
route.

8.4. Reduce vessel speed to 10 knots or less when mother/calf pairs or groups (more than two
individuals) of marine mammals are observed.
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10.

11.

8.5. Attempt to remain parallel to (e.g., when animals are bow-riding), or move the vessel
away from, an ESA-listed or MMP A-protected species” course while the vessel is in
transit and avoid excessive speed or abrupt changes in direction until the animal(s) have
left the area or transit route.

Launch operators will immediately report any ES A-listed or MMP A-protected species

collision(s), injury(ies), mortality(ies), entanglement(s), or stranding(s) to the appropriate

NMFS regional contact listed below (see also https:/'www.fisheries. noaa.gov/report), and to

Tanya Dobrzynski, Chief, ESA Interagency Cooperation Division, by email at

Tanva.Dobrzynski@noaa.gov, and to nmfs.hg.esa.consultations@noaa. gov with the subject

line “OPR-2025-02196 — Collison, Injury, Mortality, or Stranding Report.”

9.1. For operations off Maine through Virginia: for marine mammals and sea turtles 866-
755-6622 (also report North Atlantic right whales to the U.S. Coast Guard via VHF
Channel 16 and through the Whale Alert app) and for sturgeon 978-281-9328 or
noaa.sturg91 1 @noaa. sov

9.2. For operations off North Carolina through Texas, and the Caribbean: for marine
mammals (877) WHALE-HELP (877-942-5343; also report North Atlantic right whales
to the U.S. Coast Guard via VHF Channel 16 and through the Whale Alert app) and for
sea turtles (844) SEA-TRTL (844-732-8785) and for sturgeon 844-788-7491 or
noaa.sturg91 l{@noaa.gov

9.3. For operations off California, Oregon, and Washington: for marine mammals and sea
turtles (877) SOS-WHALE (877-767-9425) or 866-767-6114

9.4. For operations off Alaska: for marine mammals and sea turtles 877-925-7773

9.5. For operations off Hawaii: for marine mammals and sea turtles 888-256-9840

9.6. Off Florida, report any smalltooth sawfish sightings to (844) 4SAWFISH (844-472-
9347) or via email to sawfish@fwe.com

9.7. Report any giant manta ray sightings to (727) 824-5312 or via email to
manta.ray@noaa.gov

Aircraft will maintain a baseline minimum height of 1,000 ft (304.8 m) above ESA-listed or

MMPA-protected species

Aircraft will avoid flying in circles over any marine mammals and sea turtles, if observed, to

avoid harassing behaviors.

Area-specific Project Design Criteria

The following PDCs correspond to specific ocean basins and zones depicted in Figures 2-7
(there are no limits to the operations or number of operations in Zone 1; see Figure 1) and will be
implemented in those specified areas as part of the proposed action. Dependent on mission
needs, the number of annual launch and recovery operations can be variable. Table 3 below
outlines the maximum annual operations expected by the action agencies that will occur in Zone
2 of'the Atlantic Ocean, Gulf, and Pacific Ocean portions of the action area.

PDCs for the Pacific portion of the action area (Figure 2 and Figure 3; note no activities will
occur within the Hawai’i exclusive economic zone [EEZ] or the Papahanaumokudkea National
Marine Sanctuary):

e Operations in Zone 2 are limited to the number of maximum annual operations described
in Table 3.
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o Operations in Zone 3a are limited to vessel transit only from December 1 through April
30 to minimize impacts on ESA-listed humpback whales when listed DPS breeding
aggregations are likely to be present.

e Operations in Zone 4 are limited to vessel transit and barge landings only to minimize
impacts on ES A-listed species and critical habitat.

o Note that Isla Guadalupe and surrounding waters are outside the action area (i.e., no
operations will occur there) to minimize impacts on the ESA-listed Guadalupe fur seal as
that location is the only known breeding site for Guadalupe fur seals.

¢ No operations will occur over areas with sea ice cover off Alaska to minimize impacts
on ESA-listed Arctic seals.

o Steller sea lion critical habitat in:

o Alaska

= No operations will occur within the aquatic zone that extends 20 NM (37
km) seaward in State and Federally managed waters from the baseline or
basepoint of each major rookery and major haulout that is west of 144° W
longitude.

= No operations will occur within the aquatic zone that extends 3,000 ft (0.9
km) seaward in State and Federally managed waters from the baseline or
basepoint of each major rookery and major haulout in Alaska east of 144°
W longitude.

= No operations will occur within the air zone that extends 3,000 i (0.9 km)
above the terrestrial zone of each major rookery and major haulout in
Alaska (measured vertically from sea level).

= No vessel operations will occur within 3 NM (5.6 km) of all Steller sea
lion rookeries west of 150° W longitude.

= Inthe unlikely event that debris is expected to occur over or land within
the air or aquatic critical habitat zones, debris should be monitored and
cleaned up if in the water. If debris lands within 3 NM (5.6 km) of a
rookery west of 150° W longitude, or if debris occurs on a major rookery
or major haulout (i.e., on land), notify the NMFS Alaska Regional Office
and the ESA Interagency Cooperation Division at
akr.prd.section7(@noaa.gov and nmfs.hg.esa.consultations(@noaa.gov
with the subject line “OPR-2025-02196 — Debris in Steller sea lion
critical habitat.”

o California and Oregon

= No operations will occur in an aquatic zone that extends 3,000 ft (0.9 km)
seaward from major rookeries.

= No operations will occur in an air zone that extends 3,000 ft (0.9 km)
above the terrestrial zone of major rookeries (measured vertically from
sea level).

PDCs for the Gulf portion of the action area (Figure 4):
e Operations in Zone 2 are limited to the number of maximum annual operations described
in Table 3.
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Operations in Zone 3 are limited to vessel transit only to minimize impacts on ESA-listed
species.

No operations will occur within Rice’s whale core distribution area.

No operations will occur within 20 NM (37 km) of the Flower Garden Banks National
Marine Sanctuary and the Florida Keys National Marine Sanctuary or listed coral reef
areas.

Vessels will slow to 10 knots or less and maintain a minimum distance of 1,500 ft (457.2
m) from Rice’s whale. If a whale is observed but cannot be confirmed as a species other
than a Rice’s whale, the vessel operator must assume that it is a Rice’s whale.

Vessels will maintain speeds to 10 knots or less in Rice’s whale proposed critical habitat.

PDCs for the Atlantic portion of the action area (Figure 5 and Figure 6):

Operations in Zone 2 are limited to the number of maximum annual operations described
in Table 3.

Operations in Zone 3b are limited to vessel transit only, from November 1 through April
30 to minimize impacts on North Atlantic right whales during calving season.
Operations in Zone 3¢ are limited to vessel transit only, from January 1 through July 31
to minimize impacts on foraging North Atlantic right whales.

Operations in Zone 5 (off North Carolina and Florida) will not include any disposals or
expended stages, expended components, or debris to minimize impacts to Northwest
Atlantic Ocean DPS loggerhead sea turtle constricted migratory critical habitat and
proposed North Atlantic DPS green turtle reproductive and migratory critical habitat.
Operations in Zone 5a will not include any disposals or expended stages, expended
components, or debris between November 1 through April 30 to minimize impacts to
Northwest Atlantic Ocean DPS loggerhead sea turtles when they occur in high
concentrations during winter months in designated critical habitat.

Operations in Zone 5b will not include any disposals or expended stages, expended
components, or debris between April 1 through November 30 to minimize impacts to
Northwest Atlantic Ocean DPS loggerhead sea turtles when they occur in high densities
during the breeding season in designated critical habitat.

Vessels will slow to 10 knots or less and maintain a minimum distance of 1,500 ft (457.2
m) from North Atlantic right whales.

Vessels will comply with the Right Whale Ship Strike Reduction Rule (50 CFR
§224.105)% and reduce speeds to 10 knots or less in Seasonal Management Areas or in
Right Whale Slow Zones, which are dynamic management areas established where North
Atlantic right whales have been recently seen or heard (the Whale Alert app
automatically notifies when entering one of these areas).

Check various communication media for general information regarding avoiding vessel
strikes and specific information regarding North Atlantic right whale sightings in the
area. These include NOAA weather radio, U.S. Coast Guard NAVTEX broadcasts, and
Notices to Mariners.

Aircraft will maintain a baseline minimum height of 1,500 ft (457.2 m) above North
Atlantic right whales.

2 See: http://www.fisheries.noaa.gov/pr/shipstrike/.
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o Launch abort tests will not occur in designated critical habitat for the North Atlantic right
whale, Seasonal Management Areas, or Right Whale Slow Zones, and will not occur

during the North Atlantic right whale winter calving season from November 1 through
April 30.

Bahamas/Caribbean portion of the action area (Figure 7):

e Operations in Zone 4 are limited to vessel transit and barge landings only to minimize
impacts on ES A-listed corals.

s Operations in the Exuma Sound are limited to vessel transit, barge landings, and fairing
recoveries.

Table 3. Maximum annual operations in Zone 2

Type of Operation Maximum annual Maximum annual | Maximum annual
operations in Atlantic | operations in operations in Pacific
Ocean Zone 2 Gulf Zone 2 Zone 2

Launches involving 350 0 470

stages and fairings
that are expended
Launches involving 210 0 100
attempted recovery of
stages and fairings
Launches involving 40 0 0
attempted recovery of
stages and expended
fairings

Spacecraft reentry 10 22 70
and landing in the
ocean (may involve
debris expended in
the ocean)
Spacecraft reentry to 0 0 10
a landmass with
debris expended in
the ocean

Launch abort test 1 0 0
Note: these numbers do not include operations conducting upper stage atmospheric reentry and disposing or

expending the stage, components, or debris in the ocean 200 NM from land (those operations will still be included in
annual reports)

Reporting

The FAA, USSF, and NASA, in collaboration with launch operators, plan to prepare and submit
reports to NMFS by April 1 each year and new annual reports will be produced each year
activities covered under this consultation occur. Annual reports will be submitted electronically
to nmfs.hg.esa.consultations@noaa.gov with the subject line “Annual Report OPR-2025-02196
Space Launch and Reentry Program.” The reports will document the action agencies’ activities
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from the previous year, particularly activities that occurred in or may have affected the marine
environment or ESA-listed species under NMFS’s jurisdiction. See Appendix B.

Annual reports will include the following for all activities covered under this programmatic:

1) The dates and locations of all missions, including launch site, launch and reentry vehicles
and any relevant license or permit that authorized the activities;

2) Contact information for the agencies and commercial entities involved in the events;

3) Details of launch and reentry operations that may affect the marine environment or ESA-
listed species, such as stage landings at sea, activities that involve entry of materials into
the marine environment, and activities that may indirectly affect the marine environment;

4) Dates of reentry and recovery operations if different from launch date;

5) Approximate locations with GPS coordinates (or last known GPS coordinates) of all
landing locations, including recovered and unrecovered stages, fairings, skirt rings,
parachutes, debris, and any other components that end up in the marine environment.

6) Information regarding vessels used during operations and transit routes, as well as aircraft
activity associated with an event;

7) Any available information on the location and fate of unrecovered parachutes, parafoils,
expended components, and debris;

8) Information regarding the implementation of the PDCs described above, including any
relevant PDCs not implemented or issues with implementing the PDCs;

9) Information regarding any potential effects to ESA-listed species and critical habitat due
to the activities; and

10) Sighting logs with observations of ES A-listed species with date, time, location, species,
number of animals, distance and bearing from the vessel, direction of travel, behavior,
and other relevant information.

The summary of annual aggregate activities and associated effects will allow NMFS to evaluate,
among other things, whether the scope of the activities are consistent with the description of the
proposed action and action area, and whether the nature and scale of the effects to ESA-listed
species and critical habitat predicted continue to be valid.

Project-Specific Review

Project-specific reviews for launch and reentry proposals that may affect an ESA-listed species
or critical habitat will not require additional consultation as long as the activities are within the
scope of this programmatic’s identified framework, above. Action agencies may use the checklist
in Appendix A to help determine whether a project falls within the scope of the programmatic
framework. When projects do not fully meet those requirements, a project-specific review is
required. The project lead action agency will coordinate with NMFS to determine if the scope of
the project is within the scope of this programmatic, or if a separate, individual consultation is
required. Examples of when an action agency should coordinate a project-specific review
include: operations using a new launch site, use of a launch or reentry vehicle that is not the
same as those analyzed here or does not fall under the vehicle envelopes previously described,
substantial changes in technology or operations, or when activities cannot fully comply with the
applicable PDCs.
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If an action agency has any uncertainty that a proposed activity falls within the scope of this
programmatic or needs a project-specific review, they should contact the NMFS Office of
Protected Resources ESA Interagency Cooperation Division. Project-specific review requests
should be sent by email to the consultation biologist and to nmfs.hqg.esa.consultations@noaa.gov
with the subject line “Project Specific Review Request OPR-2025-02196 Space Launch and
Reentry Program™ and include the following information: a project description that details the
proposed operations, including details on the activities that the action ageney identified do not
fall under this programmatic or are unsure whether they fall under this programmatic, where and
when they will occur, the number or frequency of the proposed operations, any criteria or
measures that may not be fully implemented and any proposed changes to these measures or
additional measures, and determination of effects to ESA-listed species and critical habitat that
could result from the project. Requests for a project-specific review should be submitted at least
six months in advance of the proposed activity to allow time for completion of a formal ESA
section 7 consultation if one is required.

SPECIES AND CRITICAL HABITAT THAT MAY BE AFFECTED BY THE PROPOSED
ACTION

Implementing regulations for the ESA require consultation on any action which may affect ESA
listed species or critical habitat (50 CFR §402.14(a)). No consultation is required when an action
would cause no effect. The Act envisioned all consultations to be formal, but the implementing
regulations established an informal consultation process when effects are unlikely (50 CFR
§402.13). Therefore, there are three general determinations when analyzing the effects of an
action on listed species and critical habitat: 1) no effect, 2) may affect, likely to adversely affect
(LAA; formal consultation), and 3) may affect, not likely to adversely affect (NLAA). Action
agencies, prior to requesting ESA consultation, determine whether their proposed action may
affect ESA-listed or proposed species or their designated or proposed critical habitat. Generally,
a “no effect” determination means there is no plausible exposure or response to stressors
generated by the proposed action for any ES A-listed species or critical habitat. Any scenario for
which there is a plausible exposure to stressors generated by the action is considered “may
affect.” For any action that “may affect”” an ESA-listed species or its critical habitat, the action
agency shall consult with the Services under section 7(a)(2) of the ESA.

This section identifies the ES A-listed or proposed species and designated or proposed critical
habitat that occurs in the action area and thus may be affected by the stressors introduced to the
action area by the proposed action. Critical habitats that occur in the action area are shown in
Figures 11-27, and physical and biological features (PBFs) that may be affected by the program
are discussed in the Effects Analysis. Detailed information about the biology, habitat, and
conservation status of the species and critical habitat listed in Table 4 can be found in species’
status reviews, recovery plans, Federal Register notices, and other sources here.

Table 4. Species and critical habitat present in the action area

Species ESA Status Critical Habitat Recovery Plan
Beluga Whale (Delphinapterus | E —73 Fed. Reg. 76 Fed. Reg. 12/2016
leucas) — Cook Inlet DPS 62919 20179
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Species ESA Status Critical Habitat Recovery Plan
Blue Whale (Balaenoptera E —35 Fed. Reg. - - 07/1998
musculus) 18319 11/2020
Bowhead Whale (Balaena E — 35 Fed. Reg. - - -
mysticetus) 18319
Fin Whale (Balaenoptera E —35 Fed. Reg. - - 072010
physalus) 18319
Gray Whale (Eschrichtius E — 35 Fed. Reg. - - -
robustis) — Western North 18319
Pacific DPS
Humpback Whale (Megaptera | E — 81 Fed. Reg. - - 11/1991
novaeangliae) — Cape Verde 62259
Islands/Northwest Africa DPS
Humpback Whale (Megaptera | E—81 Fed. Reg. 86 Fed. Reg. 11/1991
novaeangliae) — Central 62259 21082 06/2022
America DPS (Outline)
Humpback Whale (AMegaptera | T —81 Fed. Reg. 86 Fed. Reg. 11/1991
novaeangliae) — Mexico DPS 62259 21082 06/2022
(Outline)
Humpback Whale (AMegaptera | E —81 Fed. Reg. 86 Fed. Reg. 11/1991
novaeangliae) — Western North | 62259 21082 06/2022
Pacific DPS (Outline)
Killer Whale (Orcinus orca) — E — 70 Fed. Reg. 71 Fed. Reg. 01/2008
Southern Resident DPS 69903 and 69054
80 Fed. Reg. 7380 | 86 Fed. Reg.
41668
North Atlantic Right Whale E — 73 Fed. Reg. 81 Fed. Reg. 4837 | 08/2004
(Eubalaena glacialis) 12024
North Pacific Right Whale E — 73 Fed. Reg. 73 Fed. Reg. 06/2013
(Eubalaena japonica) 12024 19000
Rice’s Whale (Balaenoptera E — 84 Fed. Reg. 88 Fed. Reg. 09/2020
ricer) 15446 and 86 Fed. | 47453 (Proposed) | (Outline)
Reg. 47022
Sei Whale (Balaenoptera E —35 Fed. Reg. - - 12/2011
borealis) 18319
Southern Right Whale E — 35 Fed. Reg. - -
(Eubalaena australis) 18319
Sperm Whale (Physeter E —35 Fed. Reg. - - 12/2010
macrocephalus) 18319
Bearded Seal (Erignathus T — 77 Fed. Reg. 87 Fed. Reg. -
barbatus nauticus) — Beringia 76739 19180
DPS
Guadalupe Fur Seal T — 50 Fed. Reg. - - -
(Arctocephalus townsendi) 51252
Ringed Seal (Phoca hispida T — 77 Fed. Reg. 87 Fed. Reg. - -
hispida) —Arctic subspecies 76706 19232
32
A-172 September 2026




Blue Origin New Glenn Cadence Increase at SLC-36 Draft EA

Appendix A

Species ESA Status Critical Habitat Recovery Plan
Steller Sea Lion (Fumetopias E — 55 Fed. Reg. 58 Fed. Reg. 03/2008
jubatus) — Western DPS 49204 45269
Green Sea Turtle (Chelonia T 81 Fed. Reg. 88 Fed. Reg. 01/1998
mydas) — Central North Pacific | 20057 46572 (Proposed)*
DPS
Green Sea Turtle (Chelonia E — 81 Fed. Reg. 88 Fed. Reg. 01/1998
mydas) — Central South Pacific | 20057 46572 (Proposed)*
DPS
Green Sea Turtle (Chelonia E — 81 Fed. Reg. 88 Fed. Reg. 01/1998
mydas) — Central West Pacific | 20057 46572 (Proposed)*
DPS
Green Sea Turtle (Chelonia T — 81 Fed. Reg. - - - -
mydas) — East Indian-West 20057
Pacific DPS
Green Sea Turtle (Chelonia T — &1 Fed. Reg. 88 Fed. Reg. 01/1998
mydas) — East Pacific DPS 20057 46572 (Proposed)
Green Sea Turtle (Chelonia T 81 Fed. Reg. 63 Fed. Reg. 10/1991 —U.8S.
mydas) — North Atlantic DPS 20057 46693 Atlantic
88 Fed. Reg.
46572 (Proposed)
Green Sea Turtle (Chelonia T — 81 Fed. Reg. - - - -
mydas) — North Indian DPS 20057
Green Sea Turtle (Chelonia T — 81 Fed. Reg. 88 Fed. Reg. -
mydas) — South Atlantic DPS 20057 46572 (Proposed)
Green Sea Turtle (Chelonia T — 81 Fed. Reg. - - -
mydas) — Southwest Indian DPS | 20057
Green Sea Turtle (Chelonia T — 81 Fed. Reg. - - - -
mydas) — Southwest Pacific 20057
DPS
Hawksbill Sea Turtle E — 35 Fed. Reg. 63 Fed. Rego. 08/1992 —U.S.
(Eretmochelys imbricata) 8491 46693 Caribbean,
Atlantic, and
Gulf of Mexico
05/1998 —U.S.
Pacific
Kemp’s Ridley Sea Turtle E —35 Fed. Reg. - - 03/2010 -U.S.
(Lepidochelys kempii) 18319 Caribbean,
Atlantic, and
Gulf of Mexico
09/2011
Leatherback Sea Turtle E — 35 Fed. Reg. 44 Fed. Reg. 10/1991 —U.S.
(Dermochelys coriacea) 8491 17710 Caribbean,
77 Fed. Reg. 4170 | Atlantic, and
Gulf of Mexico
33
A-173 September 2026




Blue Origin New Glenn Cadence Increase at SLC-36 Draft EA

Appendix A

Species ESA Status Critical Habitat Recovery Plan
05/1998 —U.S.
Pacific
Loggerhead Sea Turtle (Caretta | E — 76 Fed. Reg. - - -
caretia) — North Indian Ocean 58868
DPS
Loggerhead Sea Turtle (Carerta | E — 706 Fed. Reg. - - 01/1998 —U.S.
caretia) — North Pacific Ocean | 38868 Pacific
DPS
Loggerhead Sea Turtle (Carertar | E — 76 Fed. Reg. - - - -
caretta) — Northeast Atlantic 58868
Ocean DPS
Loggerhead Sea Turtle (Carertar | T — 76 Fed. Reg. 79 Fed. Reg. 12/2008
caretta) — Northwest Atlantic 58868 39855
Ocean DPS
Loggerhead Sea Turtle (Carertar | T — 76 Fed. Reg. - - - -
caretia) — South Atlantic Ocean | 58868
DPS
Loggerhead Sea Turtle (Carertar | E — 76 Fed. Reg. - - - -
caretia) — South Pacific Ocean | 58868
DPS
Loggerhead Sea Turtle (Carertar | T — 76 Fed. Reg. - - - -
caretta) — Southeast Indo- 58868
Pacific Ocean DPS
Loggerhead Sea Turtle (Caretta | T — 76 Fed. Reg. - - -
caretta) — Southwest Indian 58868
Ocean DPS
Olive Ridley Sea Turtle T — 43 Fed. Reg. - - -
(Lepidochelys olivacea) — All 32800
Other Areas
Olive Ridley Sea Turtle E — 43 Fed. Reg. - - 63 Fed. Reg.
(Lepidochelys olivacea) — 32800 28359
Mexico's Pacific Coast
Breeding Colonies
Atlantic Salmon (Salmo salar) | E — 65 Fed. Reg. 74 Fed. Reg. 02/2019
— Gulf of Maine DPS 69459 and 74 Fed. | 39903
Reg. 29344
Atlantic Sturgeon (Acipenser E — 77 Fed. Reg. 82 Fed. Reg. 02/2012
oxyrinchus oxyrinchus) — 3913 39160 (Outline)
Carolina DPS
Atlantic Sturgeon (Acipenser E — 77 Fed. Reg. 82 Fed. Reg. 02/2012
oxyrinchus oxyrinchus) — 5880 39160 (Outline)
Chesapeake Bay DPS
Atlantic Sturgeon (Acipenser T — 77 Fed. Reg. 82 Fed. Reg. 02/2012
oxyrinchus oxyrinchus) — Gulf | 3879 39160 (Outline)
of Maine DPS
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Atlantic Sturgeon (Acipenser E — 77 Fed. Reg. 82 Fed. Reg. 02/2012
oxyrinchus oxyrinchus) — New | 5879 39160 (Outline)
York Bight DPS
Atlantic Sturgeon (Acipenser E — 77 Fed. Reg. 82 Fed. Reg. 02/2012
oxyrinchus oxyrinchusy — South | 5913 39160 (Outline)
Atlantic DPS
Bocaccio (Sebastes paucispinis) | E — 75 Fed. Reg. 79 Fed. Reg. 10/2017
— Puget Sound/Georgia Basin 22276 and 82 Fed. | 68042
DPS Reg. 7711
Chinook Salmon T —70 Fed. Reg. 70 Fed. Reg. 10/2016
(Oncorhynchus tshawytscha) — | 37160 52488
California Coastal ESU
Chinook Salmon T — 70 Fed. Reg. 70 Fed. Reg. 07/2014
(Oncorhynchus tshawytscha) — | 37160 52488
Central Valley Spring-Run ESU
Chinook Salmon T — 70 Fed. Reg. 70 Fed. Reg. 06/2013
(Oncorhynchus tshawytscha) — | 37160 52629
Lower Columbia River ESU
Chinook Salmon T — 70 Fed. Reg. 70 Fed. Reg. 01/2007
(Oncorhynchus tshawytscha) — | 37160 52629
Puget Sound ESU
Chinook Salmon E — 70 Fed. Reg. 58 Fed. Reg. 07/2014
(Oncorhynchus tshawytscha) — | 37160 33212
Sacramento River Winter-Run
ESU
Chinook Salmon T — 70 Fed. Reg. 58 Fed. Reg. 11/2017
(Oncorhynchus tshawytscha) — | 37160 68543
Snake River Fall-Run ESU
Chinook Salmon T —70 Fed. Reg. 04 Fed. Reg. 11/2017
(Oncorhynchus tshawytscha) — | 37160 57399
Snake River Spring/Summer-
Run ESU
Chinook Salmon E — 70 Fed. Reg. 70 Fed. Reg. 08/2007
(Oncorhynchus tshawytscha) — | 37160 52629
Upper Columbia River Spring-
Run ESU
Chinook Salmon T — 70 Fed. Reg. 70 Fed. Reg. 08/2011
(Oncorhynchus tshawytscha) — | 37160 52629
Upper Willamette River ESU
Chum Salmon (Oncorbynchus | T —70 Fed. Reg. 70 Fed. Reg. 06/2013
keta) — Columbia River ESU 37160 52629
Chum Salmon (Oncorhynchus T — 70 Fed. Reg. 70 Fed. Reg. 11/2005
keta) — Hood Canal Summer- 37160 52629
Run ESU
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Species ESA Status Critical Habitat Recovery Plan
Coho Salmon (Oncorhynchus E — 70 Fed. Reg. 64 Fed. Reg. 09/2012
kisutch) — Central California 37160 24049

Coast ESU

Coho Salmon (Oncorhynchus T — 70 Fed. Reg. 81 Fed. Reg. 9251 | 06/2013
kisutch) — Lower Columbia 37160

River ESU

Coho Salmon (Oncorhynchus T — 73 Fed. Reg. 73 Fed. Reg. 7816 | 12/2016
kisutch) — Oregon Coast ESU 7816

Coho Salmon (Oncorhynchus T — 70 Fed. Reg. 64 Fed. Reg. 09/2014
kisutch) — Southern Oregon 37160 24049

and Northern California Coasts

ESU

Eulachon (Thaleichthys T — 75 Fed. Reg. 76 Fed. Reg. 09/2017
pacificus) —Southern DPS 13012 65323

Giant Manta Ray (Manta T — 83 Fed. Reg. - - 12/2019
birostris) 2916 (Outline)
Green Sturgeon (Acipenser T 71 Fed. Reg. 74 Fed. Reg. 08/2018
medirostris) — Southern DPS 17757 52300

Gulf Grouper (Mycteroperca E — 81 Fed. Reg. - - - -
jordani) 72545

Gulf Sturgeon (Acipenser T — 56 Fed. Reg. 68 Fed. Reg. 09/1995
axyrinchus desotor) 49653 13370

Nassau Grouper (Epinephelus T — 81 Fed. Reg. 89 Fed. Reg. 126 08/2018
striatus) 42268 (Outline)
Oceanic Whitetip Shark T — 83 Fed. Reg. - - 07/2024
(Carcharhinus longimanus) 4153

Scalloped Hammerhead Shark | T —79 Fed. Reg. - - - -
(Sphyrna lewini) — Central and | 38213

Southwest Atlantic DPS

Scalloped Hammerhead Shark | E — 79 Fed. Reg. - - - -
(Sphyrna lewini) — Eastern 38213

Atlantic DPS

Scalloped Hammerhead Shark | E — 79 Fed. Reg. - - - -
(Sphyrna lewini) — Eastern 38213

Pacific DPS

Shortnose Sturgeon (Acipenser | E —32 Fed. Reg. - - 12/1998
brevirostrum) 4001

Smalltooth Sawfish (Pristis E — 68 Fed. Reg. 74 Fed. Reg. 01/2009
pectinata) — U.S. portion of 15674 45353

range DPS

Smalltooth Sawfish (Pristis E - 79 Fed. Reg. - - - -
pectinata) — Non-U.S. portion 73977

of range DPS
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Species ESA Status Critical Habitat Recovery Plan
Sockeye Salmon T — 70 Fed. Reg. 70 Fed. Reg. 05/2009
(Oncorhynchus nerka) — Ozette | 37160 52630
Lake ESU
Sockeye Salmon E — 70 Fed. Reg. 58 Fed. Reg. 06/2015
(Oncorhynchus nerka) — Snake | 37160 68543
River ESU
Steelhead Trout (Oncorhynchus | T — 71 Fed. Reg. 70 Fed. Reg. 07/2014
mykiss) — California Central 834 52487
Valley DPS
Steelhead Trout (Oncorhynchus | T —71 Fed. Reg. 70 Fed. Reg. 10/2016
mykiss) — Central California 834 52487
Coast DPS
Steelhead Trout (Oncorhynchus | T — 71 Fed. Reg. 70 Fed. Reg. 06/2013
mykiss) — Lower Columbia 834 52629
River DPS
Steelhead Trout (Oncorhynchus | T — 71 Fed. Reg. 70 Fed. Reg. 11/2009
mykiss) — Middle Columbia 834 52629
River DPS
Steelhead Trout (Oncorhynchus | T —71 Fed. Reg. 70 Fed. Reg. 10/2016
mykiss) — Northern California 834 52487
DPS
Steelhead Trout (Oncorhynchus | T —72 Fed. Reg. 81 Fed. Reg. 9251 | 12/2019
mykiss) — Puget Sound DPS 26722
Steelhead Trout (Oncorhynchus | T —71 Fed. Reg. 70 Fed. Reg. 11/2017
mykiss) — Snake River Basin 834 52629
DPS
Steelhead Trout (Oncorhynchus | T —71 Fed. Reg. 70 Fed. Reg. 12/2013
mykiss) — South-Central 834 52487
California Coast DPS
Steelhead Trout (Oncorhynchus | E — 71 Fed. Reg. 70 Fed. Reg. 01/2012
mykiss) — Southern California 834 52487
DPS
Steelhead Trout (Oncorhynchus | 1T —71 Fed. Reg. 70 Fed. Reg. 08/2007
mykiss) — Upper Columbia 834 52629
River DPS
Steelhead Trout (Oncorhynchus | T —71 Fed. Reg. 70 Fed. Reg. 08/2011
mykiss) — Upper Willamette 834 52629
River DPS
Yelloweye Rockfish (Sebastes T — 75 Fed. Reg. 79 Fed. Reg. 10/2017
rubberimus) — Puget 22276 and 82 Fed. | 68041
Sound/Georgia Basin DPS Reg. 7711
Black Abalone (Haliotis E — 74 Fed. Reg. 76 Fed. Reg. 11/2020
cracherodii) 1937 66805
Boulder Star Coral (Orbicella T — 79 Fed. Reg. 88 Fed. Reg. 03/2015
franksi) 53851 54026 (Outline)
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Species ESA Status Critical Habitat Recovery Plan
Chambered Nautilus (Nautilus | T —83 Fed. Reg. - - - -
pompilius) 48976
Elkhorn Coral (Acropora T — 79 Fed. Reg. 73 Fed. Reg. 03/2015
palmata) 53851 72210
Lobed Star Coral (Orbicella T — 79 Fed. Reg. 88 Fed. Reg. 03/2015
annularis) 53851 54026 (Outline)
Mountainous Star Coral T —79 Fed. Reg. 88 Fed. Reg. 03/2015
(Orbicella faveolata) 53851 54026 (Outline)
Pillar Coral (Dendrogyra E — 89 Fed. Reg. 88 Fed. Reg. 03/2015
cylindrus) 101993 54026 (Outline)
Queen conch (Aliger gigas) T — 89 Fed. Reg. - - -
11208
Rough Cactus Coral T — 79 Fed. Reg. 88 Fed. Reg. 03/2015
(Mycetophyllia ferox) 53851 54026 (Outline)
Staghorn Coral (Acropora T — 79 Fed. Reg. 73 Fed. Reg. 03/2015
cervicornis) 53851 72210
Sunflower Sea Star T — 88 Fed. Reg. - - -
(Pycnopodia helanthoides) 16212 (Proposed)
White Abalone (Haliotis E — 66 Fed. Reg. - - 10/2008
sorenseni) 29046

DPS=distinct population segment, ESU=evolutionarily significant unit, E=endangered; T=threatened; Fed.
Reg.=Federal Register
* =not in action area

ESA-Listed Marine Mammals in the Action Area

Blue whales, fin whales, and sei whales are widely distributed across the globe in all major
oceans. All of these species typically winter at low latitudes, where they mate, calve, and nurse,
and summer at high latitudes, where they feed. They are most common in offshore continental
shelf and slope waters that support productive zooplankton blooms.

Humpback whales are also widely distributed and winter at low latitudes, where they calve and
nurse, and summer at high latitudes, where they feed. The Western North Pacific DPS of
humpback whales breeds/winters off Okinawa and the Philippines, and they migrate to northern
feeding grounds primarily off the Russian coast. Those areas are outside of the action area of this
programmatic; however, the Western North Pacific DPS of humpback whales also feeds near the
Aleutian Islands and the Gulf of Alaska, which is within the action area (81 Fed. Reg. 62259).
The Mexico DPS of humpback whales breeds along the Pacific coast of mainland Mexico, but
also near the Revillagigedo Archipelago, which overlaps the action area, and feeds in the action
arca across a broad geographic range from California to the Aleutian Islands (81 Fed. Reg.
62259). The Central America DPS of humpback whales breeds along the Pacific coast of Central
America and feeds in the action area almost exclusively offshore of California and Oregon (81
Fed. Reg. 62259). The Cape Verde Islands/Northwest Africa DPS consists of humpback whales
primarily known to breed and calve around the Cape Verde Islands, with feeding grounds near
Iceland and Norway (81 Fed. Reg. 62259).
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Bowhead whales reside almost exclusively in Arctic and subarctic waters experiencing seasonal
sea ice coverage, primarily between 60° and 75° north latitude. They spend the winter associated
with the southern limit of the pack ice and move north as the sea ice breaks up and recedes
during spring. The Western Arctic stock is found in waters around Alaska; Bering, Chukchi, and
Beaufort seas (Rugh and Shelden 2009).

The Western North Pacific gray whales tend to feed near the bottom in productive waters closer
to shore. Some Western North Pacific gray whales winter in the action area on the west coast of
North America, while most others migrate south to winter in waters off Japan and China and
summer in the Okhotsk Sea off northeast Sakhalin Island, Russia, and off southeastern
Kamchatka in the Bering Sea (Burdin et al. 2013).

North Pacific right whales mostly inhabit coastal and continental shelf waters in the North
Pacific Ocean. They have been observed in temperate latitudes during winter off Japan (outside
the action area), California, and Mexico where they likely calve and nurse (73 Fed. Reg. 12024).
In the summer, they feed on large concentrations of zooplankton in sub-polar waters around
Alaska.

Southern right whales are found in the Southern Hemisphere worldwide from temperate to polar
waters, favoring shallow waters less than 65.6 ft (20 m) deep. Southern right whales migrate
between winter breeding areas in coastal waters of the South Atlantic, Pacific, and Indian Oceans
from May to December and offshore summer (January to April) foraging locations in the
Subtropical and Antarctic Convergence zones (NMFS 2015).

The North Atlantic right whale is primarily found in the western North Atlantic Ocean from
shallow coastal water breeding grounds in temperate latitudes off the coast of the southeastern
U.S. during the winter, to feeding in summer off the northeastern U.S. and up to Canadian waters
(Waring and et al. 2016).

Rice’s whales (formerly the Gulf of Mexico Bryde’s whale) live year-round in the Gulf of
America (formerly Gulf of Mexico) and are the only resident baleen whale in the Gulf. Most
sightings of Rice’s whales have been in waters 328.1-1,312.3 ft (100—400 m) deep along the
continental shelf break, more often in a biologically important arca of the northeastern Gulf near
De Soto Canyon (Rosel et al. 2021). Sightings have also been documented, albeit less frequently,
in the western Gulf, offshore of Louisiana and Texas.

The sperm whale is widely distributed globally, found in all major oceans. Sperm whales mostly
inhabit areas with a water depth of 1,968 ft (600 m) or more and are uncommon in waters less
than 984 ft (300 m) deep. They winter at low latitudes, where they calve and nurse, and summer
at high latitudes, where they feed primarily on squid and demersal fish.

The Southern Resident DPS killer whale is found along the Pacific Coast of the U.S. and
Canada. Southern Resident killer whales occur in the inland waterways of Puget Sound, the
Strait of Juan de Fuca, and the Southern Georgia Strait during the spring, summer, and fall.
During the winter, they move out into coastal waters primarily off Oregon, Washington,
California, and British Columbia.
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Cook Inlet DPS beluga whales reside in Cook Inlet year-round, which makes them
geographically and genetically isolated from other beluga whale stocks (Allen et al. 2011).
Within Cook Inlet, they generally occur in shallow, coastal waters, often in water barely deep
enough to cover their bodies (Harrison and Ridgway 1981).

Bearded seals are boreoarctic with a circumpolar distribution and are closely associated with sea
ice. Bearded seals inhabit circumpolar Arctic and sub-Arctic waters that are relatively shallow
(typically less than about 650 ft or 198 m deep) and seasonally ice-covered. Beringia DPS
bearded seals are found in the continental shelf waters throughout the Eastern Siberian, Chukchi,
Beaufort, and Bering Seas. Bearded seals generally move north in late spring and summer as the
ice melts and retreats, and then south in the fall as sea ice freezes and expands; however, some
remain near the coasts during the summer and early fall.

Ringed seals have a circumpolar distribution. The Arctic subspecies of ringed seals are widely
distributed throughout the Arctic Ocean, in waters of Russia, Canada, Greenland, Finland, and
the U.S. In U.S. waters, Arctic ringed seals are found around Alaska in the Bering, Chukchi, and
Beaufort Seas. Most seals move seasonally, following the extent of the sea ice.

The Western DPS Steller sea lions reside in the central and western Gulf of Alaska, the Aleutian
Islands, as well as coastal portions of Japan and Russia (the latter of which are not in the action
arca). Western DPS Steller sea lions typically forage in coastal waters on the continental shelf,
but they sometimes forage in deeper continental slope and pelagic waters, especially in the non-
breeding season.

Guadalupe fur seals breed mainly on Guadalupe Island with another smaller breeding colony in
the San Benito Archipelago, Baja California, Mexico (Belcher and T.E. Lee 2002). Guadalupe
fur seals feed mainly on squid species (Esperon-Rodriguez and Gallo-Reynoso 2013) with
foraging trips that can last between four to 24 days (average of 14 days) and cover great
distances, with sightings occurring thousands of kilometers away from the main breeding
colonies (Aurioles-Gamboa et al. 1999). Guadalupe fur seals are infrequently observed in U.S.
waters, but they have been observed at California’s Channel Islands.

ESA-Listed Sea Turtles in the Action Area

The green turtle has a circumglobal distribution, occurring throughout nearshore tropical,
subtropical and, to a lesser extent, temperate waters. After emerging from the nest, hatchlings
swim to offshore areas and go through a post-hatchling pelagic stage believed to last several
years. Adult green turtles exhibit site fidelity and migrate hundreds to thousands of kilometers
from nesting beaches to foraging areas. Green turtles spend the majority of their lives on coastal
foraging grounds, which include open coastlines and protected bays and lagoons. Figure 11
shows the ranges and boundaries of all green turtle DPSs (Seminoff et al. 2015).
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Figure 11. Map of the 11 Distinct Population Segments of green turtles

The North Atlantic DPS of green turtle nests primarily outside the action area in Costa Rica and
Mexico, but also in Cuba and Florida. Nesting for the green turtle South Atlantic DPS occurs on
both sides of the North and South Atlantic Oceans, Ascension Island, and the U.S. Virgin
Islands. On the western side of the Atlantic, juveniles and adults can be found on feeding
grounds in the Caribbean, which overlaps the action area, and the nearshore waters of Brazil,
Uruguay and Argentina, which are not in the action area. The major nesting site for the Central
North Pacific DPS of green turtle is at East Island, French Frigate Shoals, in the Northwestern
Hawaiian Islands. Central West Pacific DPS green turtle nesting occur in the Federated States of
Micronesia and the Marshall Islands. East Pacific DPS nesting occurs outside the action area at
major sites in Michoacan, Mexico, and the Galapagos Islands, Ecuador. Smaller nesting sites are
found in the Revillagigedo Archipelago, Mexico, and along the Pacific Coast of Costa Rica,
Columbia, Ecuador, Guatemala, and Peru. Central South Pacific DPS nesting occurs sporadically
throughout the geographic distribution of the population, with isolated locations having relatively
low to moderate nesting activity. The Southwest Pacific DPS major nesting sites include the
Great Barrier Reef, eastern Torres Strait, and the northern Great Barrier Reef. East Indian-West
Pacific DPS nesting sites are in Northern Australia, Indonesia, Malaysia, Peninsular Malaysia
and the Philippine Turtle Islands. North Indian DPS major nesting sites are found on the Arabian
Peninsula to the Pakistani-Indian border. Major nesting beaches for the Southwest Indian DPS
are found in the French Eparses Islands, Mayotte and the outer Seychelles Islands.

The hawksbill turtle has a circumglobal distribution throughout tropical and, to a lesser extent,
subtropical waters of the Atlantic, Indian, and Pacific Oceans. In their oceanic phase, juvenile
hawksbill turtles can be found in Sargassum mats; post-oceanic hawksbills may occupy a range
of habitats that include coral reefs or other hard-bottom habitats, seagrass, algal beds, mangrove
bays, and creeks (Bjorndal and Bolten 2010; Musick and Limpus 1997).

The Kemp's ridley turtle occurs from the Gulf of America and up along the Atlantic coast of the
U.S. (TEWG 2000). The majority of Kemp's ridley turtles nest at coastal Mexican beaches in the
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Gulf of Mexico. During spring and summer, juvenile Kemp’s ridleys occur in the shallow coastal
waters of the northern Gulf from south Texas to north Florida. In the fall, most Kemp’s ridleys
migrate to deeper or more southern, warmer waters and remain there through the winter (Schmid
1998). As adults, many Kemp’s ridley turtles remain in the Gulf, with only occasional
occurrence in the Atlantic Ocean (NMFS et al. 2010).

Globally, olive ridley turtles can be found in tropical and subtropical waters in the Atlantic,
Indian, and Pacific Oceans. Major nesting beaches are found outside the action area in
Nicaragua, Costa Rica, Panama, India, and Suriname. Olive ridleys may forage across ocean
basins, primarily in pelagic habitats, on crustaceans, fish, mollusks, and tunicates. The range of
the endangered Mexico’s Pacific coast breeding population extends as far south as Peru and up
to California. Olive ridley turtles of the Mexico’s Pacific coast breeding colonies nest outside the
action area on arribada beaches at Mismaloya, Ixtapilla, and La Escobilla, Mexico. Solitary
nesting takes place all along the Pacific coast of Mexico.

Loggerhead sea turtles are circumglobal and are found in the temperate and tropical regions of
the Atlantic, Indian, and Pacific Oceans. The post-hatchling stage is in pelagic waters and
juveniles are first in the oceanic zone and later in the neritic zone (i.e., coastal waters). While in
their oceanic phase, loggerhead sea turtles undertake long migrations using ocean currents.
Adults and subadults occupy nearshore habitat important for foraging and inter-nesting
migration. The Northwest Atlantic Ocean DPS of loggerhead sea turtle hatchlings disperse
widely, most likely using the Gulf Stream to drift throughout the Atlantic Ocean. Genetic
evidence demonstrates that juvenile loggerheads from southern Florida nesting beaches comprise
the vast majority (71-88%) of individuals found in foraging grounds throughout the western and
eastern Atlantic (Masuda 2010). Northeast Atlantic Ocean DPS loggerheads are found from
western Furope to western Africa. Nesting for the Northeast Atlantic Ocean DPS occurs on the
islands of the Cape Verde Archipelago, off the coast of western Africa. South Atlantic Ocean
DPS loggerheads are found between the eastern coast of South America and the west coast of
Africa. Nesting for the South Atlantic Ocean DPS occurs in Brazil, from the state of Rio de
Janeiro to Sergipe, with the majority occurring in Bahia. North Pacific Ocean DPS loggerhead
sea turtles are found throughout the Pacific Ocean, north of the equator. Their range extends
from the West Coast of North America to eastern Asia. Two major juvenile foraging areas have
been identified in the North Pacific Basin: Central North Pacific and off Mexico’s Baja
California Peninsula. Hatchlings from Japanese nesting beaches outside the action area use the
North Pacific Subtropical Gyre and the Kurishio Extension to migrate to those foraging grounds
(Abecassis et al. 2013; Seminoff et al. 2014). The range of South Pacific Ocean DPS loggerheads
extends from eastern Australia to western South America, south of the equator. Nesting for the
South Pacific DPS occurs mostly in eastern Australia (e.g., Queensland) and New Caledonia,
outside the action area. North Indian Ocean DPS loggerheads are found in the northern Indian
Ocean, along the east coast of Aftica, the coasts of Yemen, Oman, Iran, Pakistan, India and
Southeast Asia. Major nest sites for the North Indian Ocean DPS occurs along the coast of Oman
and nearby islands. Masirah Island in Oman is one of the largest loggerhead nesting sites in the
world (Baldwin et al. 2003). Southeast Indo-Pacific DPS loggerheads are found in the Indian
Ocean, in the waters around western Australia, Indonesia, and Papua New Guinea. Nesting for
loggerheads of the Southeast Indo-Pacific Ocean DPS is restricted to western Australia, with
three main nesting beaches: Dirk Hartog Island, Murion Island, and North West Cape (Baldwin
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et al. 2003). Southwest Indian Ocean DPS loggerheads are found off the coasts of Africa and
Madagascar. Nesting is confined to South Africa and Mozambique.

The leatherback sea turtle is unique among sea turtles for its large size and ability to maintain
internal warmth (due to thermoregulatory systems), which allows it to range worldwide from
tropical into subpolar latitudes. Leatherbacks occur throughout marine waters, from nearshore
habitats to oceanic environments (Shoop and Kenney 1992). Leatherback sea turtles migrate
long, transoceanic distances between their tropical nesting beaches and the highly productive
temperate waters where they forage, primarily on jellyfish and tunicates. Detailed population
structure is unknown, but the leatherback distribution is assumed dependent upon nesting beach
locations in the Pacific, Atlantic, and Indian Oceans. Movements are largely dependent upon
reproductive and feeding cycles and the oceanographic features that concentrate prey, such as
frontal systems, eddy features, current boundaries, and coastal retention areas (Benson et al.
2011).

ESA-Listed Invertebrates in the Action Area

The range of black abalone encompasses coastal waters from Point Arena in Mendocino County,
California to Northern Baja California, Bahia Tortugas, and Isla Guadalupe, Mexico. Black
abalone are uncommon north of San Francisco (Morris et al. 1980) and south of Punta Fugenia
(P.Raimondi, pers. comm. as cited in Butler et al. 2009). Black abalone live on rocky substrates
in coastal and offshore island intertidal reefs up to approximately 18 ft (5.5 m) deep (Leighton
2003 as cited in Butler et al. 2009).

White abalone occur between Point Conception in Santa Barbara County, California, to Punta
Abreojos, Baja California, Mexico. White abalone occur along the U.S. west coast among
offshore islands and banks (particularly Santa Catalina and San Clemente islands) and mainland
inshore waters from Point Conception, California south to Punta Abreojos, Baja California,
Mexico (Cox 1960; Cox 1962; Bartsch 1940). Individuals have also been found around several
Mexican islands including Isla Cedros and Isla Natividad (Guzman Del Pro6 1992). White
abalone occupy open low relief rock or boulder habitat surrounded by sand (Tutschulte 1976) at
98.4-213.3 ft (30-65 m) depth (Haaker et al. 1986).

The chambered nautilus is found in coastal reef habitats in the tropical Indo-Pacific including:
American Samoa, Australia, Fiji, India, Indonesia, Malaysia, Papua New Guinea, Philippines,
Solomon Islands, and Vanuatu. The chambered nautilus is also possibly native to China,
Myanmar, Western Samoa, Thailand, and Vietnam. The species is considered a habitat specialist
with a patchy distribution, found in association with steep-sloped forereefs and cannot tolerate
temperatures above approximately 25°C or depths exceeding around 2,460.6-2,624.7 ft (750
800 m; Miller 2018).

Queen conch can be found in Flower Garden Banks, Florida Keys, Bermuda, and throughout the
Caribbean (Horn et al. 2022). Queen conch inhabit a range of habitat types during their life cycle
including seagrass beds, sand flats, algal beds, and rubble areas from a couple inches (few
centimeters) deep to approximately 98.4 ft (30 m) deep (NMFS 2014).
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There are seven species of corals (elkhorn, staghorn, lobed star, boulder star, mountainous star,
pillar, and rough cactus) that occur on shallow reefs from south Florida, in the Gulf of America,
and throughout the Caribbean. These corals are often found in coastal reefs, but some may be
found farther offshore in bank reefs, if it is shallow enough to provide the necessary photic zone
habitat.

The range of the proposed sunflower sea star encompasses coastal waters in the northeast Pacific
Ocean from the Aleutian Islands to Baja California, Mexico. The sunflower sea star is considered
a habitat generalist and most commonly occurs in coastal waters less than 82 ft (25 m), though
they can be found to a depth of 1,427 ft (435 m) throughout the known range. They are rare in
waters deeper than 394 ft (120 m; Fisher 1928; Gravem et al. 2021, Hemery et al. 2016, Lambert
2000) but have been observed in depths exceeding 1,427.2 ft (435 m) off Oregon and central
California (e.g., Keller et al. 2008).

ESA-Listed Fishes in the Action Area

The Atlantic salmon is an anadromous fish, and the Gulf of Maine DPS is found in watersheds
throughout Maine. Gulf of Maine DPS Atlantic salmon migrate nearly 2,500 mi (approximately
4,000 km) in the open ocean to reach feeding areas in the Davis Strait between Labrador and
Greenland.

Atlantic sturgeon spawn in freshwater but spend most of their adult life in the marine
environment. Atlantic sturgeon occupy ocean waters and associated bays, estuaries, and coastal
river systems from Hamilton Inlet, Labrador, Canada, to Cape Canaveral, Florida (ASMFC
2006; Stein et al. 2004). Five DPSs of Atlantic sturgeon are listed under the ESA: Gulf of Maine,
New York Bight, Chesapeake Bay, Carolina, and South Atlantic. Juveniles typically spend two
to five years in freshwater before eventually becoming coastal residents as subadults (Boreman
1997; Schueller and Peterson 2010; Smith 1985). Atlantic sturgeon exhibit high fidelity to their
natal rivers but can undergo extensive mixing in coastal waters (Grunwald et al. 2008; King et al.
2001; Waldman et al. 2002).

Rockfish occupy the eastern Pacific Ocean in waters from California to Alaska. The bocaccio
and the yelloweye rockfish are two different long-lived species of rockfish. The listed bocaccio
and yelloweye that reside in the Puget Sound/Georgia Basin are their own distinet DPSs.

The Pacific salmon (chinook, coho, chum, and sockeye) and steelhead trout are anadromous
fishes and the various ESA-listed DPSs and ESUs (see Table 4) spawn in their natal rivers in
Washington, Oregon, and California. Juvenile chinook may reside in freshwater for 12 to 16
months, but some migrate to the ocean as young-of-the-year within eight months of hatching.
Chinook salmon spend a few years feeding in the ocean, and sexually mature between the ages
of two and seven but are typically three or four years old when they return to spawn, generally in
summer or early fall. Coho salmon spend a year in freshwater and then migrate out to the ocean
to spend about 1.5 years feeding before returning to spawn, generally in fall or early winter.
Sockeye salmon rear in freshwater for one to three years, after which they reach the smolt stage
and migrate to the ocean to feed and grow. They typically mature and return to freshwater to
spawn in the summer or fall after two to three years at sea, but some return earlier or stay at sea
longer, between four and five years. Steelhead trout typically migrate to open marine waters after
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spending two years in freshwater. They reside in marine waters for typically two or three years
prior to returning to their natal stream as four- or five-year-olds to spawn shortly after river entry
from December through April. Young chum salmon (fry) typically migrate directly to estuarine
and marine waters soon after they are born and do not reside in freshwater for an extended
period. As chum salmon grow larger, they migrate offshore and as they approach maturity,
typically between the ages of three and six, they migrate back to spawn in late summer through
March.

The eulachon is also an anadromous fish, though smaller than salmonids, that can be found in the
continental shelf waters of the eastern Pacific Ocean. Adult and juvenile Southern DPS eulachon
typically occupy waters 164-656.2 ft (50-200 m) deep (Gustafson 2016), and up to depths of
about 984.3 ft (300 m), from California to the Bering Sea. Southern DPS eulachon return to
spawn in rivers south of the Nass River in British Columbia to the Mad River in California.

The giant manta ray occupies tropical, subtropical, and temperate oceanic waters, and productive
coastlines where they feed on zooplankton. Giant manta rays are commonly offshore in oceanic
waters and may aggregate in shallow waters (less than 32.8 ft [10 m]) to feed. Giant manta rays
can dive to depths between 656.2-1,476.4 ft (200—450 m) deep, sometimes exceeding 3,280.8 ft
(1,000 m) deep.

The green sturgeon is an anadromous fish that occurs in the nearshore coastal waters to a depth
0f 360.9 ft (110 m) from Baja California, Mexico to the Bering Sea, Alaska (Erickson and
Hightower 2007). Adult Southern DPS green sturgeon enter San Francisco Bay and migrate up
the Sacramento River to spawn (Heublein et al. 2009).

The Gulf sturgeon ranges from Lake Pontchartrain in Louisiana east to the Suwannee river
system in Florida. Young-of-the-year slowly work their way downstream from where they
hatched and arrive in estuaries and river mouths where they will spend their next six years
developing (Sulak and Clugston 1999). After six years, Gulf sturgeon will enter the marine
environment to forage on benthic (bottom dwelling) invertebrates along the shallow nearshore
(6.6-13.1 ft or 2-4 m depth), barrier island passes, and in unknown offshore locations in the Gulf
(Carr et al. 1996; Fox et al. 2002; Huff 1975, Ross et al. 2009).

The gulf grouper occurs throughout the subtropical Pacific Ocean from approximately La Jolla,
California, to Mazatlan, Sinaloa, Mexico. They are commonly found in the Gulf of California
which is not a part of the action area. Young gulf grouper inhabit shallow coastal habitat whereas
adults mainly inhabit rocky reefs, seamounts, and kelp beds 16600 ft (4.9-182.9 m) deep.

The Nassau grouper is distributed from south Florida throughout the Caribbean, and Bermuda.
Juveniles inhabit macroalgae, coral clumps, and seagrass beds, and are relatively solitary. As
they grow, they occupy progressively deeper areas and offshore reefs, and can be in schools of
up to forty individuals. When not spawning, adults are most common in waters less than 328.1 ft
(100 m) deep.

The oceanic whitetip shark is a large pelagic shark distributed globally throughout open ocean
waters, outer continental shelves, and around oceanic islands, primarily from 10° North to 10°
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South, but may be found up to 30° North to 35° South (Young 2016). They occur from the
surface to at least 498.7 ft (152 m) deep and display a preference for water temperatures above
20°C.

The scalloped hammerhead shark is found throughout the world and the listed Central and
Southwest Atlantic DPS, Eastern Atlantic DPS, and Eastern Pacific DPS live in coastal warm
temperate and tropical seas. The species occurs over continental shelves and the shelves
surrounding islands, as well as adjacent deep waters, but is seldom found in waters cooler than
22°C (Compagno 1984; Schulze-Haugen et al. 2003). It ranges from the intertidal and surface to
depths of up to 1,476.4-1,679.8 ft (450—512 m), with occasional dives to even deeper waters. It
has also been documented entering enclosed bays and estuaries. The Central and Southwest
Atlantic DPS of scalloped hammerhead shark’s range extends from the southeast coast of Florida
down to Uruguay, including the Caribbean Sea, but not the Gulf of America. The Eastern Pacific
DPS of scalloped hammerhead shark’s range extends from the coast of southern California, and
south to Ecuador and part of Peru. The Eastern Atlantic DPS ranges along the west coast of
Africa, from Morocco to Namibia.

Shortnose sturgeon occur in estuaries, rivers, and the sea along the east coast of North America
(Vladykov and Greeley 1963). Their northerly distribution extends from the Saint John River,
New Brunswick, Canada, to the Indian River, Florida (Evermann and Bean 1898; Scott and Scott
1988). Some populations rarely leave freshwater while others are known to migrate along the
coast between river systems (Altenritter et al. 2015; Dionne et al. 2013, Quattro et al. 2002,
Wirgin et al. 2005).

Historically within the U.S., smalltooth sawfish have been captured in estuarine and coastal
waters from New York southward through Texas, with the largest number of recorded captures
in Florida (NMFS 2010). Recent capture and encounter data suggest that the current distribution
is primarily south and southwest Florida from Charlotte Harbor through the Dry Tortugas
(Poulakis and Seitz 2004, Seitz and Poulakis 2002). Outside the U.S., smalltooth sawfish have
been confirmed in the Bahamas, and sightings off the coasts of Honduras, Belize, Cuba, Guinea
Bissau, and Sierra Leone. Juvenile sawfish spend the first two to three years of their lives in
shallow waters provided in the lower reaches of rivers, estuaries, and coastal bays
(Simpfendorfer et al. 2008; Simpfendorfer et al. 2011). As smalltooth sawfish approach 98.4
inches (250 centimeters), they become less sensitive to salinity changes and begin to move out of
protected shallow water embayments and into the shorelines of barrier islands (Poulakis et al.
2011). Adult sawfish typically occur in more open water, marine habitats (Poulakis and Seitz
2004).

Critical Habitat in the Action Area

This section discusses designated and proposed critical habitat that is either completely
encompassed by the action area or is partially within the action area. The following species have
critical habitat that overlaps in areas where the only activity that will occur is vessel or aircraft
transit:

e Beluga Whale — Cook Inlet DPS

e North Pacific Right Whale
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Rice's Whale (proposed)

Green Sea Turtle — East Pacific DPS (proposed) and South Atlantic DPS (proposed)
Hawksbill Sea Turtle

Atlantic Salmon — Gulf of Maine DPS

Atlantic Sturgeon — Carolina DPS, Chesapeake Bay DPS, Gulf of Maine DPS, New York
Bight DPS, and South Atlantic DPS

Bocaccio — Puget Sound/Georgia Basin DPS

Chinook Salmon — California Coastal ESU, Central Valley Spring-Run ESU, Lower
Columbia River ESU, Puget Sound ESU, Sacramento River Winter-Run ESU, Snake
River Fall-Run ESU, Snake River Spring/Summer Run ESU, Upper Columbia River
Spring-Run ESU, and Upper Willamette River ESU

Chum Salmon — Columbia River ESU and Hood Canal Summer-Run ESU

Coho Salmon — Central California Coast ESU, Lower Columbia River ESU, Oregon
Coast ESU, and Southern Oregon/Northern California Coast ESU

Eulachon — Southern DPS

Gulf Sturgeon

Smalltooth Sawfish — U.S. DPS

Sockeye Salmon — Ozette Lake ESU and Snake River ESU

Steelhead — California Central Valley DPS, Central California Coast DPS, Lower
Columbia River DPS, Middle Columbia River DPS, Northern California DPS, Puget
Sound DPS, Snake River Basin DPS, South-Central California Coast DPS, Southern
California DPS, Upper Columbia River DPS, and Upper Willamette River DPS
Yelloweye Rockfish — Puget Sound/Georgia Basin DPS

Elkhorn Coral

Staghorn Coral

Black Abalone

The following species have critical habitat in the action area where activities beyond just vessel
or aircraft transit may occur (e.g., landings with disposal or expended objects, explosive events)
and/or are in the vicinity of launch sites:

Humpback Whale — Central America DPS, Mexico DPS, and Western North Pacific DPS
Killer Whale — Southern Resident DPS

North Atlantic Right Whale

Bearded Seal — Beringia DPS

Ringed Seal — Arctic subspecies

Steller Sea Lion — Western DPS

Green Sea Turtle — North Atlantic DPS (proposed)
Green Sturgeon — Southern DPS

Leatherback Sea Turtle

Loggerhead Sea Turtle — Northwest Atlantic Ocean DPS
Nassau Grouper

Boulder Star Coral

Lobed Star Coral

Mountainous Star Coral
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e Pillar Coral
s Rough Cactus Coral

The majority of these species’ critical habitats occur in areas where only vessel transits
associated with the action would occur. Below we describe the areas of their critical habitats
where additional components of the action may occur.

Humpback Whale — Western North Pacific DPS, Central America DPS, and Mexico DPS

NOAA Fisheries designated critical habitat for the endangered Western North Pacific DPS, the
endangered Central America DPS, and the threatened Mexico DPS of humpback whales on May
21, 2021 (86 Fed. Reg. 21082; Figure 12, Figure 13, Figure 14). These areas support prey species
that are essential to the conservation of the DPSs. The Central America DPS critical habitat
overlaps Pacific Zone 4 where barge landings may occur, and a small portion of the critical
habitat also overlaps Pacific Zone 2 where objects may be expended or recovered (e.g., stages
and fairings). The Mexico DPS critical habitat includes the Central America DPS critical habitat.
A unit of the Mexico DPS and Western North Pacific DPS critical habitats occur around the
Pacific Spaceport Complex Alaska in Kodiak, Alaska where launches may occur, though has not
occurred for some time.
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Figure 12. Critical Habitat for Central America DPS humpback whales
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Figure 14. Critical Habitat for Western North Pacific DPS humpback whales

Killer Whale — Southern Resident DPS

NMFS designated critical habitat for the Southern Resident DPS killer whale in 2006 (71 Fed.
Reg. 69054) and revised it in 2021 (86 Fed. Reg. 41668; Figure 15). Coastal waters designated as
critical habitat overlap Pacific Zone 4 where barge landings may occur,
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North Atlantic Right Whale

NMFS designated two units of critical habitat for the North Atlantic right whale. Unit 1 is for
foraging habitat in the Gulf of Maine and Georges Bank region (Figure 16), and is in Zone 3¢ of
the action area, which would have no operations with the exception of vessel transits January
through July. Unit 2 is for calving, consisting of all marine waters from Cape Fear, North
Carolina, southward to approximately 27 NM below Cape Canaveral, Florida (Figure 17). Unit 2
occurs in Zone 3b of the action area, where operations are also restricted to only vessel traffic
during January to July. However, Unit 2 is off the coast of CCSFS and, therefore, adjacent the
associated launch and landing sites.
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Figure 16. North Atlantic Right Whale Critical Habitat Unit 1

Draft A-194 September 2026



Blue Origin New Glenn Cadence Increase at SLC-36 Draft EA

Appendix A

North Atlantic Right Whale Critical Habitat
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