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SUMMARY: This rule streamlines and increases flexibility in the FAA’s commercial space
launch and reentry regulations, and removes obsolete requirements. It consolidates and revises
multiple regulatory parts and applies a single set of licensing and safety regulations across
several types of operations and vehicles. The rule describes the requirements to obtain a vehicle
operator license, the safety requirements, and the terms and conditions of a vehicle operator
license.

DATES: Effective date: This rule is effective March 10, 2021, except for amendatory
instructions 3, 11, 17, 20, 27, 44 and 54, concerning §§ 401.5, 413.1, and 413.23, the removal of
parts 415,417, 431, and 435, and instructions 68 and 73 amending §§ 440.3 and 460.45,
respectively, which are effective March 10, 2026.

Compliance: Affected parties, however, are not required to comply with the information
collection requirements in part 450 until the Office of Management and Budget (OMB) approves

the collection and assigns a control number under the Paperwork Reduction Act of 1995. The



FAA will publish in the Federal Register a notice of the control number assigned by the Office
of Management and Budget (OMB) for these information collection requirements.
ADDRESSES: For information on where to obtain copies of rulemaking documents and other
information related to this final rule, see “How To Obtain Additional Information™ in the
SUPPLEMENTARY INFORMATION section of this document.
FOR FURTHER INFORMATION CONTACT: For technical questions concerning this
action, contact Randy Repcheck, Office of Commercial Space Transportation, Federal Aviation
Administration, 800 Independence Avenue SW, Washington, D.C. 20591; telephone (202) 267-
8760; e-mail Randy.Repcheck@faa.gov.
SUPPLEMENTARY INFORMATION:
Authority for this Rulemaking

The Commercial Space Launch Act of 1984, as amended and codified at 51 U.S.C.
50901-50923 (the Act), authorizes the Secretary of Transportation to oversee, license, and
regulate commercial launch and reentry activities, and the operation of launch and reentry sites
within the United States or as carried out by U.S. citizens. Section 50905 directs the Secretary to
exercise this responsibility consistent with public health and safety, safety of property, and the
national security and foreign policy interests of the United States. In addition, § 50903 requires
the Secretary to encourage, facilitate, and promote commercial space launches and reentries by
the private sector. As codified at 49 CFR 1.83(b), the Secretary has delegated authority to carry
out these functions to the FAA Administrator.

This rulemaking amends the FAA’s launch and reentry requirements, consolidating and
revising multiple regulatory parts to set forth a single set of licensing and safety regulations

across several types of operations and vehicles. It also streamlines the commercial space



regulations by, among other things, replacing many prescriptive regulations with performance-
based rules, and giving industry greater flexibility to develop means of compliance that
maximize their objectives while maintaining public safety.

List of Abbreviations and Acronyms Frequently Used in This Document

AC—Advisory Circular

CE—Conditional expected casualty

Ec—Expected casualty

ELOS determination—Equivalent-level-of-safety determination
ELV—Expendable launch vehicle

FSA—Flight safety analysis

FSS—Flight safety system

RLV—Reusable launch vehicle
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I. Overview
Overview of Final Rule

This rule amends 14 CFR parts 415, 417, 431, and 435 by consolidating, updating, and
streamlining all launch and reentry regulations into a single part 450. After March 10, 2026, parts
415,417,431, and 435 will be removed. This rule also revises multiple regulatory parts to apply
a single set of licensing and safety regulations across several types of operations and vehicles. In
addition, this rule replaces many prescriptive regulations with performance-based rules, giving
industry greater flexibility to develop means of compliance that meet their objectives while
maintaining public safety. Where possible, the FAA has adopted performance standards, and
considered the prescriptive requirements for placement in advisory circulars (AC) that will
identify possible means of compliance, but not the only means of compliance, with this rule. The
goal of this approach is to afford the industry and the FAA the added flexibility of using new
methods to better enable future innovative concepts and operations. While some of the
provisions in this rule may increase the risk to public safety compared to the current regulations,
such as the provisions that apply to neighboring operations personnel, the FAA has ensured that
the increased risk is minimal and there is a corresponding public interest benefit.

Part 450 accommodates all vehicle operators, including hybrid vehicle operators. The
revisions include more performance-based requirements, alternatives to flight abort and flight
safety analysis (FSA) requirements based on demonstrated reliability, use of equivalent level of
safety (ELOS) for the measurement of a high consequence event, and allowing application
process alternatives as agreed to by the FAA.

Part 450 is divided into subparts A through D. Part 450 is organized by sections that have

both safety requirements for what an operator must do to be safe and application requirements



for what must be submitted in an application. By “applicant,” the FAA intends to reference an
applicant for either a vehicle operator license, an incremental approval, a payload determination,
a policy approval, or an environmental determination. By “operator,” the FAA intends to
reference the holder of a license, which is consistent with the definition of “operator” in § 401.7.

This preamble will discuss in detail the safety framework encapsulated in part 450, part
450 requirements in sequential order, followed by corresponding and related changes to other
parts, and cost implications for this rule.

i. Subpart A

Subpart A includes a general discussion on the application process, licensing scope and
duration, and compliance dates. Pre-application consultation, which may include discussion of
any applicable flexibilities in the application process, scope of license, and means of compliance,
is required by part 413.

Figure 1 illustrates the licensing process. The licensing process begins with pre-
application consultation, which sets the stage for an applicant to submit a license application.
The application evaluation consists of five major components: (1) a policy review, (2) a payload
review, (3) a safety review, (4) a determination of maximum probable loss (MPL) for
establishing financial responsibility requirements, and (5) an environmental review. The license
specifies the range of activities the licensee may undertake along with any limitations.
Requirements after a license is issued encompass the licensee’s responsibility for public safety
and compliance with its license, representations in the license application, and FAA regulations.
An important component of this compliance is the FAA’s authority to perform safety

inspections.
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In the final rule, the FAA does not make any changes to the existing pre-application
consultation provision, except to update the term “safety approval” to the newly adopted “safety
element approval.” The FAA makes this change to delineate between the safety approval portion
of a license application and a safety element approval that the FAA grants under part 414. This
distinction between terms will not affect industry.

During the pre-application consultation stage, an applicant will work with the FAA to
develop an application and licensing process that best fits its proposed operation. This stage will
focus on compliance planning and positioning the applicant to prepare an acceptable application,
which will increase the efficiency of the licensing process. The length of pre-application
consultation will vary based on the proposed operation. For example, pre-application
consultations may be lengthy when involving new launch vehicles that are under development or

with operators inexperienced with the FAA’s regulations. Alternatively, pre-application



consultation with experienced operators using proven vehicles from established sites may be
considerably shorter.

During this stage, the FAA expects to discuss the following topics with an applicant:
entrance and exit criteria for pre-application consultation, the intended means of compliance to
meet the regulatory requirements in part 450, the scope of the license, safety element approvals,
incremental review, review period for license evaluation, compliance expectations, and time
frames an operator is required to meet to satisfy part 450. Some of the topics allow for flexibility
that can result in a more efficient licensing process for both the applicant and the FAA.

The rule allows an applicant and the FAA flexibility to establish the scope of the license.
Determining the point at which launch begins will be discussed during pre-application
consultation. The applicant will describe to the FAA its launch site and its intended concept of
operations leading up to a launch, including any operations that are hazardous to the public.
Once the FAA and the applicant have a mutual understanding of the applicant’s intended concept
of operations, the FAA will determine what constitutes hazardous pre-flight operations and thus
the beginning of launch. The applicant will then scope its application materials based on this
starting point.

In the Notice of Proposed Rulemaking (NPRM), the FAA proposed to set the scope of
activity authorized by a vehicle operator license by identifying the beginning and end of launch
and reentry. The final rule provides flexibility to scale the beginning of launch to the operation.
Specifically, the FAA will identify the beginning and end of launch on a case-by-case basis and
in consultation with an applicant. The final rule does not adopt the proposed default that
hazardous ground pre-flight operations commence when a launch vehicle or its major

components arrive at a U.S. launch site. Instead, the final rule identifies certain activities that



qualify as hazardous pre-flight operations, including, but not limited to, pressurizing or loading
of propellants into the vehicle or launch system, operations involving a fueled launch vehicle, the
transfer of energy necessary to initiate flight, or any hazardous activity preparing the vehicle for
flight. This rule also clarifies that hazardous pre-flight operations do not include the period
between the end of the previous launch and launch vehicle reuse when the vehicle is in a safe and
dormant state.

For the end of launch and reentry, the FAA replaces each use of “vehicle stage” in the
proposed rule with “vehicle component” in the final rule. The FAA adopts this change in
recognition that components other than vehicle stages may return to Earth. Also, the FAA now
includes “impact or landing” in the end of launch and reentry sections in the scope of license
requirements to accommodate increasing efforts to reuse components.

ii. Subpart B

Subpart B contains the requirements to obtain a vehicle operator license. The topics
include incremental review and determinations, means of compliance, policy review, payload
review, safety review and approval, and environmental review. This rule retains the key
components of a license application review: the policy review, payload review, safety review,
MPL determination, and environmental review. This rule continues to allow operators to submit
the payload, policy, environmental, and financial responsibility portions of its application
independently of each other.

The final rule will also allow an applicant to submit an application for a safety review
in modules using an incremental approach approved by the FAA. The safety review is typically
the most complex part of the license application and usually involves submission of numerous

documents. In this rule, the FAA has concluded that a structured approach agreed to during pre-



application consultation will reduce regulatory uncertainty by allowing the FAA to affirm at an
early stage of development that the proposed safety measure or methodology meets the FAA’s
requirements. An applicant must have its incremental review approach approved by the FAA
prior to submitting its application so that the FAA can ensure that the modules can be reviewed
independently and in a workable order under an agreed time frame.

The rule makes it easier for an applicant to seek a safety element approval in conjunction
with its license application. A safety element approval is an FAA document containing the FAA
determination a safety element, when used or employed within a defined envelope, parameter, or
situation, will not jeopardize public health and safety or safety of property. A safety element
includes a launch vehicle, reentry vehicle, safety system, process, service, or any identified
component thereof; and qualified and trained personnel, performing a process or function related
to licensed activities or vehicles. An applicant may also leverage existing safety element
approvals by citing a safety element approval in another license application, thus streamlining the
subsequent licensing process.

After the final rule becomes effective on March 10, 2021, operators holding an active
launch or reentry license, or who have an accepted launch or reentry license application within
90 days after the effective date, may choose to operate under parts 415 and 417 for expendable
launch vehicles (ELVs), part 431 for reusable launch vehicles (RLVs), or part 435 for reentry
vehicles, until five years after the effective date of this rule.! All operators, including those
exercising this provision, must come into compliance with this regulation’s requirements for
critical asset protection and collision avoidance (COLA) analysis beginning from the effective

date of this rule. Any operator may also choose to operate under part 450 on the effective date of

! The FAA refers to these licenses as “legacy licenses” throughout this preamble. After that time, all operators must
come into compliance with the new regulations.



this rule. Operators conducting operations under parts 415, 417, 431 or 435 may submit requests
for license renewals such that their license remains valid for up to five years after the effective
date of this rule. A license renewal issued after the effective date of this rule will be valid for no
longer than five years after the effective date of this rule.? All operators will need to comply with
all parts of this rule five years after its effective date. Any operator may also choose to operate
under part 450 on the effective date of this rule.

For an application for a license modification submitted after this rule becomes effective
and within five years of the effective date, the FAA will determine the applicability of part 450
on a case-by-case basis. In determining whether to apply part 450 in evaluating a license
modification under this scenario in consultation with the applicant, the FAA will consider the
extent and complexity of the modification, whether the applicant proposes to modify multiple
parts of the application, and if the application requires significant reevaluation.

The final rule allows most time frames to be determined during pre-application
consultation, or during the application review process. An operator may propose alternative time
frames for any of the requirements listed in the newly created Appendix A to part 404.

Compliance with the performance requirements in this rule may be demonstrated by
using a means of compliance that is accepted by the FAA. Means of compliance may be
government standards, industry consensus standards, or unique means of compliance developed
by an individual applicant. During pre-application consultation, the FAA will work with
applicants on compliance planning. The FAA will review the submitted means of compliance to

determine whether they satisfy the regulatory safety standard.

2 Operators holding a part 431 mission operator license have a 2-year renewable period, operators holding a part 435
reentry operator license have a 2-year renewable period, and operators holding a part 415 launch operator license
have a 5-year renewable period.



For five requirements, an applicant must use a means of compliance the FAA has
accepted in advance of submitting an application. Those requirements for which an applicant
must use an accepted means of compliance in advance are identified in § 450.35 and include
FSA methods, airborne toxic concentration and duration thresholds for any toxic hazards for
flight, highly reliable flight safety systems (FSS), lightning commit criteria, and airborne toxic
concentration and duration thresholds toxic hazard mitigation for ground operations. For all other
requirements, an applicant may include an accepted means of compliance or a means of
compliance the FAA has not yet accepted as part of its application for the FAA to review during
application evaluation. The FAA will publish any publicly available means of compliance that it
accepts. In addition, an operator may request that the FAA publish the operator’s unique means
of compliance, once reviewed and accepted.

The FAA evaluates five major components in an application for a vehicle operator
license. The FAA adopts the proposed requirements for the policy review without modification.
For the FAA to conduct a policy review, an applicant must identify the launch or reentry vehicle
and its proposed flight profile, and describe the vehicle by characteristics that include individual
stages and their dimensions, the type and amounts of all propellants, and maximum thrust. The
final rule clarifies that a payload review is not required when the proposed launch or reentry
vehicle will not carry a payload or when the payload is owned or operated by the U.S.
Government. The FAA will continue to conduct safety reviews to determine whether an
applicant is capable of conducting a launch or reentry without jeopardizing public health and
safety and safety of property as specified in §§ 415.103, 431.31(a), and 435.31. Finally, the FAA
adopts with revisions the proposed requirements for environmental review. The revisions include

clarification on the FAA requirements for an Environmental Assessment (EA) and the FAA’s



responsibility to determine whether a Categorical Exemption (CATEX) applies, in accordance
with current regulations. The MPL calculation and financial responsibility requirements are
discussed under Subpart D.

iii. Subpart C

Subpart C addresses safety requirements. In the final rule, the FAA revises numerous
sections under subpart C in response to public comments on the proposed rule, so that the rule is
more performance-based. Subpart C includes regulations for key areas of concern to Federal
launch or reentry sites that had not been covered in previous FAA regulations (e.g., the treatment
of neighboring operations personnel and critical assets, including critical payloads). Throughout
this document, the terms “Federal launch or reentry sites” and “Federal sites” replace the
NPRM’s use of “Federal launch range.”

The FAA structured the rule to facilitate elimination of duplication of the requirements of
Federal launch or reentry sites by incorporating critical asset protections, to avoid the need for
Federal sites to impose this requirement. The rule also creates a path for the FAA to determine
that a Federal launch or reentry site’s ground safety processes, requirements, and oversight are
not inconsistent with the Secretary’s statutory authority over commercial space activities.

The safety criteria in § 450.101 (Safety Criteria) set the public and property safety criteria
that must be met before an operator may initiate the flight of a launch or reentry vehicle.> The

quantitative safety criteria continue to be the linchpin requirement for flight safety, which is

3 The FAA changes the title of § 450.101 from “public safety criteria” in the NPRM to “safety criteria” in the final
rule. This is because the FAA changed the definition of “public” in new § 401.7 of the final rule. In the NPRM,
“public” was defined to include “people and property that are not involved in supporting the launch or reentry and
includes those people and property that may be located within the launch or reentry site, such as visitors, individuals
providing goods or services not related to launch or reentry processing or flight, and any other operator and its
personnel.” In the final rule, the FAA removed references to property, limiting the scope of the term “public” to
people. This was done to provide better clarity throughout part 450 regarding the protection of people, property, or
both. Because § 450.101 includes criteria for both people and property, the FAA removes “public” from the title.



fundamental for all operators. There are quantitative risk criteria for collective risk, individual
risk, and aircraft risk. The final rule applies collective and individual risk criteria to people on
waterborne vessels, enabling risk management techniques that previously required a waiver. The
rule carves out neighboring operations personnel on a launch or reentry site as a separate
category of the public subject to different risk criteria. This rule also adds risk criteria for the
protection of critical assets essential to the national interests of the United States, including a
more stringent requirement for the protection of critical payloads. The final rule uses conditional
risk management to ensure (1) mitigations, such as flight abort, will be implemented to protect
against high consequence events, and (2) implementation of mitigations will produce reasonable
conditional risks.

The rule allows for neighboring operations personnel to be protected as members of the
public, but to a less stringent risk threshold as compared to other members of the public. In the
final rule, the FAA adopts the proposed requirements on neighboring operations personnel in
§§ 401.7, 440.3, 450.101(a) and (b), and 450.137 (Far-field Overpressure Blast Effect Analysis)
paragraph (c)(6), but removes the phase “as determined by the Federal or licensed launch or
reentry site operator” from the definition of “neighboring operations personnel” in § 401.7.
Instead, the Federal or licensed site operator will determine those persons who are eligible for
neighboring operations personnel status in coordination with the operators at the site and in
accordance with definition in § 401.7. A site operator at a non-Federal site will have the option
to designate certain personnel as neighboring operations personnel.

In the final rule, critical assets include property, facilities, or infrastructure necessary to
maintain national security, or assured access to space for national priority missions. In the final

rule, the FAA does not adopt the proposed requirement for operators to calculate the risks to



critical assets in preparing a flight hazard analysis, debris analysis, and debris risk analysis. The
FAA anticipates that it will perform all critical asset and critical payload risk assessments for
commercial space transportation operations involving non-Federal sites.

Under § 450.101(c) of the NPRM, the FAA proposed to require an operator to use flight
abort as a hazard control strategy if the consequence of any reasonably foreseeable vehicle
response mode, in any one-second period of flight, is greater than 1 x 10-> CEc for uncontrolled
areas. The FAA amends the title of § 450.101(c) from “Flight Abort” in the NPRM to “High
Consequence Event Protection” in the final rule, because the final rule allows an operator to use
a method other than flight abort in certain situations in which the operator can show sufficient
protection against high consequence events. The FAA retains the CE( requirement as a
quantitative criterion that an applicant must use to measure high consequence events, but revises
the final rule to allow ELOS for the CE requirement. The final rule also allows options for how
an applicant may protect against a low likelihood, high consequence event in uncontrolled areas
for each phase of flight, such as using flight abort in accordance with § 450.108 (Flight Abort) or
demonstrating that CEc is below a certain threshold without using flight abort.

The FAA adopts with revisions the proposal that an operator must implement and
document a system safety program throughout the operational lifecycle of a launch or reentry
system in § 450.103 (System Safety Program). The system safety program includes a safety
organization, hazard management, configuration management and control, and post-flight data
review. In the final rule, the FAA removes the proposed term “operational” to clarify that the
regulation applies to hazards throughout the lifecycle of a launch or reentry system—not just to
operational hazards. The FAA also does not adopt the proposed requirement in § 450.105 to

conduct a preliminary safety assessment, because that requirement has been replaced with a



requirement to conduct a functional hazard analysis under the Hazard Control Strategies section
in the final rule.

In the NPRM, the FAA proposed under the Hazard Control Strategies section
(§§ 450.107 to 450.111) that, for each phase of a vehicle’s flight, an operator would not need to
conduct a flight hazard analysis for that phase of flight if the public safety and safety of property
hazards identified in the preliminary safety assessment could be mitigated adequately to meet the
requirements of proposed § 450.101 using physical containment, wind weighting, or flight abort.
In the final rule, the FAA concludes that an operator must use one or more of the hazard control
strategies defined in §§ 450.108 through 450.111 to meet the safety criteria. The FAA also adds
a new paragraph to this section to address how an operator determines its hazard control strategy
or strategies for any phase of flight during a launch or reentry.

The FAA adopts proposed § 450.108, which is a consolidation and revision of several
proposed sections associated with flight abort requirements in the NPRM. As a result of this
consolidation, the FAA removes the flight abort related requirements in §§ 450.123, 450.125,
450.127, and 450.129. The requirements in these sections have been revised to be performance-
based standards included in § 450.108(c), which addresses flight safety limits objectives, and
§ 450.108(d), which addresses flight safety limits constraints.

Section 450.109 (Flight Hazard Analysis) details requirements for an operator using a
flight hazard analysis as its hazard control strategy for one or more phases of flight. A flight
hazard analysis must identify, describe, and analyze all reasonably foreseeable hazards to public
safety and safety of property resulting from the flight of a launch or reentry vehicle, mitigate

hazards as appropriate, and validate and verify the hazard mitigations. The FAA revises the final



rule to reflect that performing a flight hazard analysis is included as a hazard control strategy to
derive hazard controls for the flight, or phase of flight, of a launch or reentry vehicle.

Regardless of the hazard control strategy chosen or mandated an operator must conduct
an FSA to demonstrate quantitatively that a launch or reentry meets the safety criteria for debris,
far-field overpressure, and toxic hazards. An operator may be required to conduct additional
analyses to use flight abort or wind weighting hazard control strategies. The FAA anticipates that
an operator will be required to conduct some FSA for at least some phases of flight, regardless of
the hazard control strategy chosen or mandated. For example, an FSA must determine flight
hazard areas for any vehicle with planned debris impacts capable of causing a casualty.

The FAA revises the FSA requirements in § 450.113 (Flight Safety Analysis
Requirements—Scope), which establish the portions of flight for which an operator would be
required to perform and document an FSA. An operator must perform and document an FSA for
all phases of flight, unless otherwise agreed to by the FAA. The FAA may agree there is no need
for an FSA for certain phases of flight based on demonstrated reliability for any launch or reentry
vehicle, instead of just for hybrid vehicles as proposed in the NPRM. The FAA expands this
exception because, conceivably, an operation involving a vehicle other than a hybrid could have
an extensive and safe enough flight history to demonstrate compliance with the risk criteria in
§ 450.101 based on empirical data in lieu of the traditional risk analysis.

An FSA generally consists of a set of quantitative analyses used to determine flight
commit criteria, flight abort rules, flight hazard areas, and other mitigation measures, and to
demonstrate compliance with the safety criteria in § 450.101. In the NPRM, the FAA proposed
15 sections associated with FSA requirements in §§ 450.113 to 450.141. The final rule moves

requirements associated with flight safety limits to § 450.108 and condenses the remaining FSA



requirements into 11 performance-based sections that cover the scope of the analyses, general
methodology requirements, and specific sections on normal trajectories, malfunction trajectories,
hazardous debris characterization, population exposure, probability of failure, flight hazard areas,
debris risks, and far-field overpressure blast effects. The FAA moved some of the proposed FSA
requirements such that an operator could generally perform the analyses in the order that they
appear in the final rule, if they choose.

The FAA revises the FSA sections to be more performance-based than what was
proposed in the NPRM. Specifically, the FAA revises the FSA requirements to identify their
fundamental purpose, the essential constraints, and the objectives in each section. The FSA
requirements in the final rule are consistent with current practice, but the rule articulates
important, often misunderstood, aspects of flight analysis such as the creation of hazard areas
and other operating constraints necessary to protect public health and safety and safety of
property.

Sections 450.139 (Toxic Hazards for Flight) and 450.187 (Toxic Hazards Mitigation for
Ground Operations) contain the requirements for toxic release analysis. In the final rule, the FAA
adopts §§ 450.139 and 450.187 with some revisions. The FAA clarifies that operators are not
required to perform a toxic release hazard analysis for kerosene-based fuels unless directed by
the FAA. Also, the FAA revises the requirements for performing toxic containment.

In the NPRM, § 450.111 contained computing systems and software requirements. In the
final rule, the FAA revises and relocates the requirements for computing systems and software to
§ 450.141 (Computing Systems and Software). In response to comments, the FAA revises the
requirements of § 450.141 to be more performance-based, and levies requirements for computing

system safety items in proportion to their criticality instead of the item’s level of autonomy. The



final rule also requires independent verification and validation for computing system safety items
that meet the definition of “safety-critical” in § 401.7.

The requirements of § 450.143 (Safety-Critical System Design, Test, and
Documentation) apply to all safety-critical systems except highly reliable FSS and safety-critical
software items, which are regulated by the requirements in §§ 450.145 and 450.141 respectively.
In the final rule, the FAA revises the reference to FSS requirements in § 450.143(a); amends
§ 450.143(b) to include other means of compliance and broader safe design concepts; and
removes the term “vehicle” in § 450.143(c) because safety-critical systems can be located oft-
vehicle. In addition, the FAA amends the application requirements in § 450.143(f) to require that
applicants describe the method used to validate predicted operating environments and any
standards used for each safety-critical system.

Section 450.145 (Highly Reliable Flight Safety System) contains the requirements for
certain FSS. The FAA revises § 450.145 to apply to a highly reliable FSS, which consists of any
onboard portion and if used, any ground-based, space-based, or otherwise not onboard portion of
the system. Conventional FSS with airborne flight termination receivers and ground-based
command transmitter systems will have both airborne and ground-based subsystems. The final
rule provides additional flexibility for operations where the CEc is between 1 x 102 and 1 x 1073
and exempts the FSS for such operations from the requirements of § 450.145; however, the FSS
for such operations must still meet the requirements of § 450.143. The FAA makes these changes
to scope the FSS design, testing, and analysis more closely to potential consequence and risk.
These changes will reduce burden on operators that have a lower potential for causing high
consequence events. The FAA also removes the reliability threshold required of an FSS for

operations where CE is between 1 x 102 and 1 x 10-3. The final rule provides that an FSS



required for operations for which the CEc is between 1 x 102 and 1 x 10-3 must meet the
requirements of § 450.143.

Section 450.147 (Agreements) requires a vehicle operator to have a written agreement
with any entity that provides a service or use of property to meet a requirement in part 450. In the
final rule, the FAA requires an operator to enter into multiple agreements if the operator works
with multiple entities. Also, operators will continue to be required to enter into agreements with
the appropriate entities for launches and reentries that cross airspace or impact water not under
U.S. jurisdiction.

Section 450.153 contains the requirements for radio frequency. In the NPRM, the FAA
proposed that an operator would be required to identify each frequency, all allowable frequency
tolerances, and each frequency’s intended use, operating power, and source; and provide for the
monitoring of frequency usage and enforcement of frequency allocations. In the final rule, the
FAA adopts the proposed requirements with modifications to the performance-based objectives
central to radio frequency management. Operators will be required to ensure that radio frequency
does not adversely affect the performance of FSS or safety-critical systems, and to coordinate
radio frequency with local and Federal authorities.

Section 450.157 contains the requirements for communications. In the NRPM, the FAA

99 ¢¢

proposed that personnel that have authority to issue “hold/resume,” “go/no go,” and abort
commands must monitor each common intercom channel during countdown and flight. The FAA
does not adopt the proposal because it was overly prescriptive.

Section 450.161 (Control of Hazard Areas) contains the control of hazard areas. In the

final rule, the FAA does not remove the requirement for an operator to verify that warnings have

been issued when the operator relies on another party to publicize those warnings. Instead, the



FAA clarifies that the requirement may be met by demonstrating due diligence pursuant to
agreements that the operator has with that party and notifying the FAA of any deviations from
the agreements by any party. The FAA also adds an application requirement for the applicant to
give a description of how the applicant will provide for any publication of flight hazard areas.

In the final rule, the FAA does not adopt the four mishap categories proposed in the
NPRM. The FAA agrees with commenters that the regulatory requirements for the proposed
mishap classes, from most severe (Class 1) to least severe (Class 4), were largely the same, and
concludes that the mishap classes are not needed to achieve the objective of consolidating
mishap-related terms and streamlining the requirements to report, respond to, and investigate
mishaps. Instead, the FAA combines the substantive criteria of Mishap Classes 1-4 under the
definition of “mishap.” The revised definition in the final rule describes events that constitute a
mishap. The requirements to report, respond to, and investigate mishaps are incumbent upon an
operator regardless of a mishap’s severity.

Section 450.173 (Mishap Plan—Reporting, Response, and Investigation Requirements)
contains the requirements for the mishap plan. In the final rule, the FAA does not adopt the
proposed requirement for a licensee to cooperate with FAA and NTSB investigations contained
in the NPRM. The FAA finds this requirement duplicative of § 450.13, which states that a
vehicle operator license does not relieve a licensee of its obligations to comply with all
applicable requirements of law or regulation that may apply to its activities. Also, the final rule
standardizes criteria for mishap plans across all of 14 CFR Chapter III by making § 450.173
applicable to launch and reentry licensees, experimental permittees, and site operators.

The FAA proposed to give license applicants and licensees the option to pre-coordinate

testing activities with the FAA. In the final rule, the FAA clarifies that § 450.175 (Test-induced



Damage) will only apply to licensees or license applicants who choose to apply for the
exception. The final rule also allows an operator to coordinate the possibility of test-induced
damage prior to an operation and exclude damage meeting certain requirements from
constituting a mishap, thereby reducing unnecessary reporting.

v. Subpart D

Subpart D addresses the terms and conditions of a vehicle operator license. This includes
compliance monitoring (§ 450.209), material changes and continuing accuracy (§ 450.211), pre-
flight reporting (§ 450.213), post-flight reporting (§ 450.215), and registration of space objects
(§ 450.217). In the final rule, the FAA adopts these sections as proposed with the exception of
revisions to § 450.213 (Pre-flight Reporting) as described below.

The final rule makes few changes to the post-licensing requirements, for which the final
rule standardizes requirements for all launches and reentries from Federal sites and commercial
spaceports or exclusive use launch sites. In line with the previous requirements, operators will
provide information and comply with reported collision avoidance closures. A Federal agency
will continue to provide operators the appropriate launch or reentry closures, but the rule allows
the possibility of some other entity’s providing this service in the future. The final rule offers
operators flexibility, in coordination with the FAA, to use different timelines for the submission
of pre-flight and post-flight reports. The FAA revises § 450.213(d) to allow an operator the
flexibility to identify an appropriate time frame in coordination with the FAA. The FAA also
revises § 450.217(c) so that licensees will only need to notify the FAA that they removed an

object from orbit if removal occurs during or immediately after licensed activities.



I1. Background

This rulemaking arose from work by the National Space Council that led to President
Donald J. Trump’s Space Policy Directive-2 (SPD-2) in May 2018, directing the U.S.
Department of Transportation to streamline the regulations governing commercial space launch
and reentry licensing. The goals of this streamlining include creating a single licensing regime
for all types of commercial space flight launch and reentry operations, and replacing prescriptive
requirements with performance-based criteria. The final rule is consistent with DOT’s
regulations under 49 CFR 5.5(e), which instruct that regulations should be technologically
neutral, and, to the extent feasible, should specify performance objectives, rather than prescribing
specific conduct that regulated entities must adopt.

On March 8, 2018, the FAA chartered the Streamlined Launch and Reentry Licensing
Requirements Aviation Rulemaking Committee (ARC) to provide a forum for a broad range of
stakeholders from the aviation and space communities to discuss regulations to set forth
procedures and requirements for commercial space transportation launch and reentry licensing.
The FAA tasked the ARC with developing recommendations for a performance-based regulatory
approach in which the regulations set forth the safety objectives to be achieved while providing
the applicant flexibility to produce tailored and innovative means of compliance.

On April 30, 2018, the ARC submitted its final recommendation report to the FAA.# The
FAA addressed the recommendations in more detail throughout the NPRM. This final rule
incorporates recommendations provided by the ARC.

On March 26, 2019, the FAA posted on its website an NPRM titled “Launch and Reentry

Licensing Requirements” that would revise parts 401, 404, 413, 414, 415, 417, 420, 431, 433,

4 Streamlined Launch and Reentry Licensing Requirements ARC, Recommendations Final Report
(April 30, 2008). The ARC Report is available for reference in the docket (Docket FAA-2019-0229).



435, 437, and 440, and create a new part 450. In the NPRM, the FAA proposed to streamline and
increase flexibility in the FAA’s commercial space launch and reentry regulations, remove
obsolete requirements, consolidate and revise multiple regulatory parts, and apply a single set of
licensing and safety regulations across several types of operations and vehicles.

On April 15, 2019, the FAA published this NPRM in the Federal Register
(85 FR 15296). The initial comment period was 60-days from the date of publication, ending on
June 14, 2019.

In the ensuing month, commenters submitted fifty-six requests for an extension of the
comment period to a total of 120 days, or until August 13, 2019.

In response, on May 31, 2019, the FAA published an extension of the comment period on
the NPRM (84 FR 25207), for an additional 45-days to July 30, 2019, to allow commenters more
time to analyze the proposed rule.

On June 14, 2019, the FAA posted to the docket a response’ to MLA Space, LLC, which
had requested that the FAA reconvene the ARC to engage in dialogue regarding the NPRM. In
the response, the FAA stated its belief that engagement with industry in the form of an ARC, a
public meeting, or through a special session of Commercial Space Transportation Advisory
Committee (COMSTAC) would not be beneficial at that point in the rulemaking process. The
FAA encouraged members of industry to submit any questions requesting clarification regarding
the NPRM to the docket.

On July 16, 2019, the FAA posted to the docket the first of its responses® to commenters’

questions requesting clarification. Also on July 16, 2019, the FAA posted a statement’ to the

5> See FAA-2019-0229-0088.
6 See FAA-2019-0229-0106.
7 See FAA-2019-0229-0107.



docket encouraging commenters to post any further requests for clarification in the docket as
soon as possible. That statement reasserted the FAA’s judgment that further engagement with
industry through a public meeting to have clarifying dialogue regarding the NPRM would not be
beneficial, but also offered to entertain meetings in the month of July 2019 with members of the
public who wished to provide to the FAA their information bearing on the proposed rule.

Subsequently, the FAA met with Blue Origin,® the Coalition for Deep Space
Exploration,” Space Exploration Technologies Corp. (SpaceX),'? Virgin Galactic,'! and Virgin
Orbit!? to receive their clarifying questions and a preview of their comments on the NPRM. '3

On July 22, 2019, the FAA published a second extension of the comment period to the
NPRM (84 FR 35051). To provide commenters with sufficient time to review the FAA’s
clarifications in response to the commenter’s questions, the FAA extended the comment period
to August 19, 2019.14

On August 16, 2019, the FAA posted its response to the docket! to commenters’
questions for clarification received by July 12, 2020, and July 29, 2019.

On August 19, 2019, the comment period closed, with a total of 155 submissions from 85
commenters, and two submissions containing proprietary information. Of these comments, 62
requested an extension of the comment period, 10 requested to reconvene the ARC, 29 requested

a public meeting, 18 requested a Supplemental Notice of Proposed Rulemaking (SNPRM), 18

8 See FAA-2019-0229-0127.

 See FAA-2019-0229-0178.

10 See FAA-2019-0229-0129.

1 See FAA-2019-0229-0128.

12 See FAA-2019-0229-0126.

13 Since the information provided at these meetings is already captured in these commenters’ clarifying questions or
comments submitted to the docket, the FAA gave these commenters the option of not posting to the docket a
summary of the meeting, as required by the FAA’s Statement Regarding Requests for Public Meetings (see FAA-
2019-0229-0107), as this would be a duplicative effort.

14 See 84 FR 35051.

15 See FAA-2019-0229-0134 and FAA-2019-0229-0135.



contained clarifying questions for parts of the NPRM, and 53 comments contained substantive
feedback regarding the proposed rule. The FAA discusses the adjudication of these comments in
more detail later in the preamble.
I11. Discussion of the Rule

A. Safety Framework

Figure 2: Safety Framework
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General. The final rule relies on a safety framework that provides the flexibility needed

to accommodate current and future launch and reentry operations. The safety framework

encompasses both ground safety and flight safety. Acceptable safety for ground operations is

achieved primarily through a process-based hazard analysis and certain prescribed hazard

controls. Acceptable safety for flight operations is achieved through several elements discussed




further in this preamble section. The FAA identifies specific safety criteria and requirements in
§ 450.101 that must be met before a launch or reentry can take place, including collective risk,
individual risk, aircraft risk, risk to critical assets, protection against high consequence events,
disposal of orbiting stages, risk to people and property on orbit, and notification of planned
impacts.

System Safety Program. All operators are required to have a system safety program that
establishes system safety management principles for both ground safety and flight safety
throughout the operational lifecycle of a launch or reentry system. The system safety program
includes a safety organization, hazard management, configuration management and control, and
post-flight data review.

Hazard Control Strategies. To address the wide variety of commercial launch and reentry
systems and operations concepts, the final rule includes four hazard control strategies. An
operator can use multiple hazard control strategies during flight because different strategies may
be appropriate for different phases of flight. Different hazard control strategies may also be
appropriate during any one phase of flight to protect different sets of people and property. The
hazard control strategies are physical containment, wind weighting, flight abort, and flight
hazard analysis.

e Physical containment would most likely be used for low energy test flights, when a
launch vehicle does not have sufficient energy for any hazards associated with its flight to
reach the public or critical assets.

e Wind weighting is traditionally used in the launch of unguided suborbital launch
vehicles, otherwise known as sounding rockets, where the operator adjusts launcher

azimuth and elevation settings to correct for the effects of wind conditions at the time of



flight to provide impact locations for the launch vehicle or its components that will

ensure compliance with the safety criteria in § 450.101.

e Flight abort is the traditional safety approach for expendable launch vehicles, and is a
process to limit or restrict the hazards to public safety and the safety of property
presented by a launch vehicle or reentry vehicle, including any payload, while in flight by
initiating and accomplishing a controlled ending to vehicle flight. With the exception of
phases of flight with demonstrated reliability, flight abort is mandated as a hazard control
strategy if the potential for a high consequence event is above a certain threshold.

o Flight hazard analysis is the traditional safety approach for reusable launch vehicles, and
is the most flexible hazard control strategy because an operator derives specific hazard
controls unique to its launch or reentry vehicle system and operations concept. Flight
hazard analysis is mandated as a hazard control strategy if the other three hazard control
strategies cannot mitigate the safety hazards sufficient to meet the safety criteria of
§ 450.101.

An operator determines the appropriate hazard control strategy by conducting a functional hazard
analysis.

Flight Safety Analyses. Regardless of the hazard control strategy chosen or mandated, an
operator is required to conduct several FSA. These include trajectory analyses for normal and
malfunction flight, a debris analysis, a population exposure analysis, and a probability of failure
analysis. These analyses provide input to a debris risk analysis, a far-field overpressure blast
effects analysis, and a toxic hazard analysis that together demonstrate compliance with the safety

criteria of § 450.101, and provide input to a flight hazard area analysis.



Derived Hazard Controls. With respect to flight operations, an operator would derive
several hazard controls by conducting the FSA and, if necessary, a flight hazard analysis.
Because hazard controls are derived from these analyses, they are not specifically addressed in
part 450.

Prescribed Hazard Controls for Computing Systems and Software and Safety-Critical
Hardware. Regardless of the hazard controls derived from a flight hazard analysis and FSA, the
FAA requires many other hazard controls. The first set of hazard controls includes requirements
for computing systems and software, safety-critical systems, and highly reliable FSS.

Other Prescribed Hazard Controls. The second set of hazard controls have historically been
necessary to achieve acceptable flight safety. These include requirements for (1) written
agreements, (2) safety-critical personnel qualifications, (3) work shift and rest requirements,
(4) radio frequency management, (5) readiness, (6) communications, (7) pre-flight procedures,
(8) control of hazard areas, (9) lightning hazard mitigation, (10) flight commit criteria, (11)
tracking, (12) collision avoidance, (13) safety at the end of launch, and (14) mishap plans.

Ground Safety. With respect to the safety of ground operations, the safety framework
includes (1) coordination with a site operator, (2) explosive siting, (3) a ground hazard analysis,
(4) toxic hazard mitigations, and (5) prescribed hazard controls addressing visitors, countdown
aborts, fire suppression, and emergency procedures. These together provide an acceptable set of

public safety considerations for ground operations.



B. Detailed Discussion of the Final Rule

1. Prescriptive vs Performance-Based Regulations, ELOS, Safety Case

i. Prescriptive

The FAA sought in the NPRM to propose changes that would convert many of its
prescriptive requirements to more performance-based requirements that would allow for different
means of compliance. The FAA received several comments stating generally that the proposed
rule was still too prescriptive. The Commercial Spaceflight Federation (CSF) and SpaceX
commented that some of the proposed requirements would unnecessarily drive applicants to a
burdensome equivalent level of safety (ELOS) process as a default. Blue Origin recommended
broadly that the FAA remove all prescriptive portions of the proposed rule.!®

The FAA agrees that some of the requirements in proposed part 450 were unnecessarily
prescriptive, particularly those for software and FSA. The FAA has modified those requirements
to remove unnecessary prescriptiveness and provide additional flexibility while still preserving
safety and providing regulatory clarity. For many of the requirements amended for this purpose
in the final rule, the prescriptive parts of the proposal will be moved to a corresponding AC as
guidance on means of compliance. Specific changes to the requirements are discussed later in
this preamble.

Several commenters, including Blue Origin, CSF, and SpaceX, also stated that the FAA

should base its new requirements on parts 431 and 435 and add details on how to comply

16 Blue Origin submitted to the rulemaking docket a letter to Admiral James Ellis, Jr, USN (ret.), Chairman, Users’
Advisory Group, National Space Council, in which Blue Origin expressed concerns with the NPRM. The letter
encouraged Adm. Ellis to communicate the concerns to the Administration and the members of the National Space
Council and advise the Office of the Secretary of Transportation and FAA to engage further with industry through a
public meeting to address concerns with the NPRM and then to issue a supplemental NPRM that achieves the goals
of SPD-2. The FAA is construing the contents of the letter as comments on the proposals in the NPRM.



through guidance. CSF also stated that the FAA ignored the draft regulatory text provided by the
ARC, which used parts 431 and 435 as a basis for updated rules.

The FAA disagrees that parts 431 and 435 should be used as the sole basis for part 450.
Part 431 depends on an operator to use the system safety process to derive hazard controls,
which as reflected in part 450, is appropriate for some launch and reentry vehicle systems and
operations. However, as also reflected in part 450, not all launch and reentry vehicle systems and
operations require an operator to derive hazard controls through the system safety process.
Specifically, physical containment, wind weighting, and, most importantly, flight abort are often
sufficient. Part 450 incorporates the flexibility of part 431, but acknowledges the acceptability of
other hazard control strategies. Part 450 also builds on the precedent set by part 431°s limits on
the foreseeable consequences of a failure in terms of conditional expected casualties and
establishes a less stringent threshold.!” Furthermore, the FAA stated in the NPRM that it would
not specifically address the ARC’s proposed regulatory text because that regulatory text did not
receive broad consensus within the ARC.

One individual commenter noted that streamlining was long overdue. Another individual
commenter noted that the proposed rule is longer and more complicated than the rule it proposes
to replace, and that past FAA approaches led to codifying Federal launch and reentry site
requirements, which the Federal sites subsequently changed such that they no longer matched the

FAA requirements.

17 Section 431.43(d) sets a limit for foreseeable public consequences in terms of CEc, but only for an unproven
RLV. Section 431.43(d) provides an unproven RLV may only be operated so that during any portion of flight, the
expected number of casualties does not exceed 1 x 10 given a vehicle failure will occur at any time the
instantaneous impact point is over a populated area. This is in greater detail in the high consequence event protection
section of the preamble.



In response, the FAA notes that the proposed regulation combined elements from parts
415,417,431, and 435. Part 450 is shorter than parts 415 and 417 and more performance-based.
Although it is longer than parts 431 and 435, part 450 is more flexible and encompasses more
types of launch and reentry operations. This final rule allows operators to use a means of
compliance that will accommodate customized operations, changing technologies, and
innovation.

ii. Equivalent Level of Safety (§ 450.37)

In the NPRM, the FAA proposed in § 450.37 (Equivalent Level of Safety) that for all
requirements in part 450, except § 450.101, an applicant may clearly and convincingly
demonstrate that an alternative approach provides an equivalent level of safety (ELOS) to the
requirement.

In the final rule, the FAA revises § 450.37 so that only some portions of § 450.101—
specifically § 450.101(a), (b), (c)(1), (¢)(3), (d), (e)(1), and (g)—are excluded from eligibility for
an ELOS approach. This change allows an applicant to propose an equivalent level of safety to
the orbital debris requirement in § 450.101(e)(2) and the notification of planned impacts
requirement in § 450.101(f). Most significantly, this change also allows an applicant to propose
an equivalent level of safety to the use of a CEc of 1 x 10-3 as the measure of a high consequence
event in § 450.101(c)(2). Section 450.101(c) is discussed more fully later in this preamble.

Virgin Galactic commented that ELOS determinations should be part of the license
application process. The FAA agrees with the comment and incorporates ELOS determinations
into the license application process. To exercise this option, an applicant must demonstrate,

through technical rationale, that the proposed alternative provides a level of safety equivalent to



the requirement it would replace. The FAA will evaluate the proposal during the application
evaluation.

CSF stated that, if the FAA adopted the parts 431 and 435 framework, ELOS would be
unnecessary because the ELOS process does not exist under those regulations.'® Blue Origin
urged the FAA to consider the need for an ELOS option in this rule.

In response to CSF’s comments, the FAA acknowledges that, in theory, a performance-
based regulation like part 450 could function without an ELOS provision, because, in concept, a
performance-based rule allows many different means of compliance with the required safety
standard. The FAA considered eliminating the ELOS provision from the final rule, but decided
that eliminating the ELOS provision would remove a useful regulatory tool that provides
flexibility. Unlike means of compliance, which demonstrate compliance with the regulation,
ELOS allows an applicant to propose and demonstrate a method that ensures an ELOS to the
requirement, but not necessarily compliance with the requirement itself. The FAA has chosen to
retain the option of ELOS to allow operators to propose unique processes and procedures that
this rule may not have contemplated.

Blue Origin stated that it supports the use of safety cases as a means to establish an ELOS
under proposed § 450.37. A safety case is a structured argument, supported by a body of
evidence that provides a compelling, comprehensive, and valid case that a system is safe, for a
given application in a particular setting. Regarding process, Blue Origin recommended requiring
only one layer of external-to-applicant audit, and that the audit criteria be transparently
developed with industry input to ensure understanding of the scope of compliance with the

ELOS proposal process. Another individual commenter stated that the FAA should add a

18 The FAA added equivalent level of safety provisions to parts 431 and 435 in a 2018 final rule.
83 FR 28528 (June 20, 2018).



provision that would allow use of an alternate process for obtaining a license based on the use of
a “safety case” methodology. This methodology would consist of voluntary audits of an
applicant’s safety and risk management program, followed by development of a safety case
showing how the public would be protected during licensed activities.

The FAA finds that the proposed regulation is flexible in allowing an applicant to
propose a means of compliance. It also affords the possibility of meeting most requirements by
demonstrating an ELOS.!® An applicant may wish to use a safety case to demonstrate that it is
has satisfied the ELOS standard; however, the FAA declines to add prescriptive audit
requirements for its use. An applicant could, but is not required to, use a safety case to show that
a certain method satisfies an ELOS to a regulatory requirement, excluding the requirements of
§ 450.101(a), (b), (c)(1), (c)(3), (d), (e)(1), and (g). A safety case is not required to demonstrate
ELOS. It is one way to provide rationale for ELOS. An applicant could use a safety case or other
justification for ELOS.

Virgin Galactic recommended that safety cases be counted as an alternative to CE¢ in
§ 450.101(c). The Boeing Company (Boeing), Lockheed Martin Corporation (Lockheed Martin),
Northrop Grumman Corporation (Northrop Grumman), and United Launch Alliance (ULA)
sought clarification as to why § 450.37 would not apply to § 450.101. Similarly, Blue Origin,
CSF, SpaceX, and Virgin Galactic commented that ELOS should be allowed for § 450.101(c).

The FAA agrees with allowing ELOS for § 450.101(c)(2). This allows an operator to
make a safety case or provide some other justification for an ELOS determination for an
alternative method to protect against a high consequence event, such as safeguards other than

flight abort, or an alternative to CE as a measurement of the potential for a high consequence

19 ELOS is not applicable to § 450.101(a), (b), (c)(1), (c)(3), (d), (e)(1), and (g).



event, such as a risk profile, both of which are described more in the preamble section discussing
§ 450.101(c). Section 450.101(a), (b), (c)(1), (c)(3), (d), (e)(1), and (g) contain the core safety
requirements to protect people and property on land, at sea, in the air, and in space. Any
proposed non-compliance with these risk requirements will require a waiver and are not eligible
for a demonstration of ELOS. By contrast, all other flight safety requirements in part 450 subpart
C, which can be demonstrated through ELOS, support the achievement of these underlying risk
criteria. To use an ELOS, an operator may demonstrate that an alternative approach provides an
equivalent level of safety to a requirement in accordance with § 450.37. A petition for waiver
must be submitted at least 60 days in advance and address why granting the request for relief is
in the public interest and will not jeopardize the public health and safety, safety of property, and
national security and foreign policy interests of the United States in accordance with § 404.5.

Boeing, Lockheed Martin, Northrop Grumman, and ULA commented that the FAA
should accept a Federal launch or reentry site’s safety processes as providing an ELOS to the
FAA’s own safety standards without any additional safety requirements.

The FAA disagrees. FAA regulations apply to licensed launches and, in accordance with
§ 450.45(b) (Safety Review and Approval), the FAA will accept any safety-related launch or
reentry service provided by a Federal launch or reentry site or other Federal entity by contract, if
the FAA determines that the launch or reentry service satisfies part 450. Although it is possible
for the FAA to find that a service provided by a Federal launch or reentry site does not satisfy a
requirement in part 450 but does provide an ELOS, the FAA needs to make that determination

on a case-by-case basis.



iii. “As agreed to by the Administrator”

Throughout the NPRM, the FAA used the clause “as agreed to by the Administrator.”
The term was used in all time frame requirements, as well as in proposed §§ 450.3(a) and (b)(1),
450.33, 450.101(c), 450.113(a)(5), 450.107(b)(2), 450.107(d), 450.147(c), 450.173(g),
450.213(a), and 450.215(b). As stated in the proposal, this clause is used to mean that an
operator may submit an alternative to the proposed requirement to the FAA for review. The FAA
must agree to the operator’s proposal for the operator to use the alternative.

CSF and SpaceX commented that it was unclear how the clause “as agreed to by the
Administrator” differed from an ELOS determination. CSF and SpaceX requested that the FAA
describe its expectations and capture any process associated with this option in guidance. CSF
and SpaceX also recommended adding “unless otherwise agreed to by the Administrator” to the
beginning of proposed § 450.101(c).

The clause “as agreed to by the Administrator’” means that an operator may submit an
alternative to a regulatory requirement. The FAA must agree to the operator’s proposal for the
operator to use this alternative. Unlike an ELOS determination, an applicant need not
demonstrate that this alternative satisfies an ELOS to the requirement. Each use of the term “as
agreed to by the Administrator” includes criteria or considerations by which the FAA will agree
to a different approach than the regulatory requirement. An applicant should look to these criteria
or considerations to determine what the FAA would expect from an applicant when providing an
alternative proposal.

For most of the requirements in part 450, an applicant may demonstrate an equivalent
level of safety if the applicant is unable to meet a requirement. In addition, an operator may

request a waiver to any requirement. An ELOS may be submitted in a license application and



must clearly and convincingly demonstrate that an alternative approach provides an equivalent
level of safety to the requirement. A petition for waiver must be submitted 60 days in advance
and address why granting the request for relief is in the public interest and will not jeopardize the
public health and safety, safety of property, and national security and foreign policy interests of
the United States.

For some requirements, the FAA anticipated the need for additional regulatory flexibility
without the burden of providing an equivalent level of safety or applying for a separate waiver.
For those requirements, the FAA has incorporated the clause “as agreed to by the Administrator”
to mean that an operator may submit an alternative to the proposed requirement to the FAA for
review. For each requirement where the FAA has provided additional flexibility by including the
“as agreed to by the Administrator” clause, the FAA has also provided criteria that the
Administrator will consider in determining whether to approve the alternative approach,
including safety considerations when appropriate. For example, an alternative time frame will
generally be accepted if it provides sufficient time for the FAA to review the submittal. These
alternatives will typically be agreed to in pre-application consultation.

The FAA addresses the recommendation from CSF and SpaceX by including ELOS in
§ 450.101(c)(2). The use of ELOS and “agreed to by the Administrator” for § 450.101(c) is
discussed in more detail in the preamble section addressing CEc.

iv. Time frames

In the NPRM, the FAA proposed to allow an operator to propose different time frames
for certain regulatory sections if “agreed to by the Administrator”. Blue Origin, CSF, and
SpaceX disagreed with this approach and requested that the FAA remove any requirement to

submit such a request in a specific time frame other than as soon as the operator understands that



a different time frame is necessary. Virgin Galactic recommended that alternate time frames
should be spelled out within an operator’s license application documents and suggested
alternative regulatory text.

The FAA disagrees with the approach to remove specific time frames because the time
frames are designed to ensure the FAA has sufficient time to conduct its review and make the
requisite public health and safety, safety of property, and national security and foreign policy
findings. The FAA notes that the time frames proposed in the NPRM and adopted in the final
rule are default time frames. An applicant can propose and the FAA can accept an alternative
time frame. The FAA expects alternative time frames to be proposed and accepted during pre-
application consultation or during the application process so that the agreed to time frames are
then reflected in the license once issued. Time frames can be adjusted after a license is issued
through the license modification process, as opposed to the waiver process under the current
regulations. However, in most cases, the FAA expects flexible time frames to be negotiated for
all the launches or reentries under the license prior to the first licensed activity.

v. Level of Rigor Based on Experience

An individual commenter stated startup launch operators should not operate under the
same regimen as experienced operators. This individual stated that startup operators should be
subject to strict and precise regulations. Similarly, another individual expressed concern that the
proposed rule would apply performance-based requirements to launch vehicles with no prior
launch history. SpinLaunch, Inc. (SpinLaunch) commented that the correct regulatory framework
should consist of an applicant’s demonstrating the necessary skills and knowledge to perform

safe and accepted operations.



The FAA disagrees that startup launch operators should operate under a different
regulatory regime than experienced operators, and that performance-based requirements should
not apply to launch vehicles with no prior launch history. Performance-based requirements
provide flexibility to all operators. Means of compliance located in ACs and other standards that
have been identified as accepted means of compliance to part 450 provide detailed guidance to
those new operators that have not yet established safety processes and procedures. In response to
SpinLaunch’s comment, the final rule is structured such that an applicant must demonstrate to
the FAA the necessary skills and knowledge to perform safe operations in its launch or reentry
license application.

2. Part 450 Subpart A—General Discussion

a. Pre-Application Consultation

In the NPRM, the FAA proposed to retain the requirement for pre-application
consultation from § 413.5 (Pre-Application Consultation) because the various flexibilities
proposed in this rule would benefit from pre-application discussions. These include incremental
review, timelines, and the performance-based nature of the regulatory requirements. In the final
rule, the FAA adopts the proposal with no changes to the existing pre-application consultation
provision.

As proposed, this rule retains pre-application consultation for vehicle operators seeking a
license. The FAA will also publish a pre-application consultation Advisory Circular, which will
provide additional guidance but will not establish new regulatory requirements. Pre-application
consultation will continue to focus on compliance planning and ensuring the applicant can
prepare an acceptable application, which will increase the efficiency of the licensing process.

The length of pre-application consultation will vary based on the proposed operation. For



example, pre-application consultations may be longer when involving new launch vehicles that
are under development or with operators inexperienced with FAA’s regulations. Alternatively,
pre-application consultations with operators who demonstrate knowledge of FAA regulations
and/or use proven vehicles from established sites should be considerably shorter. The FAA
expects to discuss the following topics with an applicant during pre-application consultation, to
the extent they are relevant to the applicant’s proposed operation: entrance and exit criteria for
pre-application consultation, the intended means of compliance to meet the regulatory
requirements in part 450, the scope of the license, safety element approvals, incremental review,
review period for license evaluation, compliance expectations, and time frames an operator is
required to meet to satisfy part 450. Some of the topics allow for flexibility that can result in a
more efficient licensing process for both the applicant and the FAA.

The FAA will continue to consider the following factors to determine if a prospective
applicant is ready to begin pre-application consultation: whether the concept of operations is
realistic and whether the prospective applicant is able to provide a program schedule that
includes definition of significant milestones and a funding source or sources. The regulatory
requirements for a launch and reentry license are the same for all applicants; however, FAA
expects it will take longer for less experienced operators to meet all of the requirements. As
currently required, to exit pre-application consultation and begin the license evaluation period, an
application must be complete enough in accordance with § 413.11 (Acceptance of an
application). A complete enough application must include enough information for the FAA to
start its review. The FAA will screen an application in its entirety or in modules to determine
whether it is complete enough for the FAA to start its review. The components of a vehicle

operator license application are listed in § 450.31 (General) and include a policy review, a



payload review, a safety review that complies with Subpart C, an environmental review, and
information necessary to satisfy the maximum probable loss analysis required by part 440.

For the five sections listed in § 450.35(a), an applicant must use a means of compliance
that has been accepted by the Administrator prior to application acceptance. An applicant may
propose another standard or a unique means of compliance for these five sections before
submitting its application.? Furthermore, many requirements throughout the final rule allow an
operator to use an alternative method if that method has been agreed to by the Administrator.
This allowance maximizes flexibility and will reduce the need for the applicant and the FAA to
use process waivers. During pre-application consultation, the FAA anticipates that applicants
will discuss the means of compliance they plan to use for the remaining sections of the rule, and
any alternative means they plan to use for those sections that allow alternative means of
compliance. While the FAA anticipates that this pre-application consultation will expedite
license review times and aid both FAA and applicant, it is only required for the sections listed in
§ 450.35(a).

The final rule has built-in flexibilities for determining the beginning and end of launch
such that the launch is scoped to an individual operator’s unique circumstances. It is important
that the applicant and the FAA come to a mutual understanding during pre-application
consultation about the beginning and end of launch for the license. The beginning and end points
of a launch operation define the extent of a number of requirements, including, but not limited to,
indemnification and FAA oversight. Therefore, an applicant should define the beginning and end

of its operation during pre-application consultation, and should coordinate with the FAA before

20 Further discussion on this topic is in the preamble section for performance-based regulations and means of
compliance.



finalizing and submitting its application.?! In this way, the applicant can ensure that the FAA will
evaluate the complete scope of its proposed operation.

If an applicant is planning to seek a safety element approval, the applicant must continue
to consult with the FAA before submitting its application in accordance with § 414.9 (Pre-
Application Consultation). Doing so will help ensure that the FAA and the applicant have a
thorough understanding of how the applicant will comply with the regulatory requirements
surrounding a safety element approval before submitting an application. During pre-application
consultation, the FAA would expect an applicant to be able to discuss, at a minimum, the
following information as outlined in § 414.15: (1) how the applicant will meet the applicable
requirements of part 450; (2) the information required in § 414.13(b)(3), (c)(2), and (¢)(3); and
(3) the sections of the license application that support the application for a safety element
approval.

If an applicant is proposing an incremental review of its application, the applicant must
have its approach approved by the FAA prior to submitting its application, in accordance with
§ 450.33 (Incremental Review and Determinations). Incremental review is intended primarily to
give additional flexibility to the applicant, by allowing the applicant to separate the safety review
into sections so that those sections can be approved independently. In many ways, the
incremental review process is similar to the independent payload review or a safety element
approval process because it allows the applicant to comply with the safety approval portion of
the regulation in modules or sections rather than all at once. An applicant considering the use of

the incremental review process should indicate to the FAA during pre-application consultation

21 A discussion on what constitutes beginning and end of launch is in the preamble section discussing scope of
launch.



which portions of its application will be evaluated under the incremental review process. See the
Incremental Review section of this preamble for further discussion.

Finally, part 450 allows an operator to propose alternative time frames for certain
requirements, which are listed in Appendix A to part 404. If an operator knows in advance of
application submittal that it will propose an alternative time frame, the applicant should raise this
proposal during pre-application consultation. The FAA would also be able to discuss during pre-
application consultation the FAA’s expected review period to make its determination on the
proposed alternative time frame. Flexible time frames are discussed at length later in this
preamble.

The FAA received several comments on the pre-application consultation process. An
individual commenter stated that pre-application consultation may not provide substantial
benefits for an existing program and suggested allowing the FAA to request a pre-application
consultation process with a 30-day completion timeline for any “material changes” to existing
programs deemed as posing a significant risk to the safety of the vehicle. The commenter also
suggested the FAA could request this process at least 60 days before the integration of the launch
vehicle. The commenter stated that past performance of space flights and aircraft should be taken
into consideration for the level of rigor for the pre-application process.

The FAA will not attach a schedule to pre-application consultation but agrees with the
commenter that a material change can be discussed as part of pre-application consultation. The
FAA acknowledges that pre-application consultation should be minimal for experienced
operators using proven vehicles from established sites. This type of abbreviated consultation
period for experienced operators would be consistent with the pre-application process prior to

issuance of this final rule. The FAA disagrees with a 30-day completion timeline for pre-



application consultation for any material change to existing programs. The FAA also disagrees
with the suggestion that the FAA request pre-application consultation at least 60 days before
integration of the launch vehicle or that pre-application consultation be tied to the flight safety
risk of the vehicle. These timelines and criteria may be inadequate in some cases to prepare a
complete application properly; in others, they might result in unnecessary delays in addressing
and implementing critical safety changes. In addition, the FAA will not tie pre-application
consultation to risk to the vehicle because the FAA does not oversee risk to the vehicle but rather
risk to the public.

Sierra Nevada noted that operators could work with the FAA to develop a program
schedule and define anticipated data submissions during pre-application consultation. Sierra
Nevada noted that this use of the consultation process was not specifically codified in the
proposed regulations and recommended including it expressly in an AC.

The FAA agrees and will include guidance on application scheduling and data
submissions in the pre-application consultation AC. The FAA considered including more robust
requirements for pre-application consultation in the final rule, however, the FAA concluded that
the current regulation both prepares the applicant to submit a complete application and the FAA
to accept it, while also providing flexibility to the applicant to approach pre-application
consultation in a manner that best fits the proposed operation.

b. Application Process

In the NPRM, the FAA proposed to clarify in § 413.1 (Scope of this Part) that the term
“application” means either an application in its entirety or a portion of an application for
incremental review. In § 413.21 (Denial of a License or Permit Application), the FAA proposed

to remove “license” from paragraph (c) so the regulation applied to both license and permit



applications. In part 414 (Safety Element Approvals), the FAA proposed to change the term
“sufficiently complete” to “complete enough,” as used in § 413.11 (Acceptance of an
Application), because the two terms both described the point at which the FAA determined it had
sufficient information to accept an application and begin its evaluation. Finally, the FAA
proposed to amend § 413.7 (Application Submission) paragraph (a)(3) to allow an applicant the
option to submit its application by email as a link to a secure server and remove the requirement
that an application be in a format that cannot be altered. In the final rule, the FAA adopts these
changes as proposed.

A joint set of comments submitted by Boeing, Lockheed Martin, Northrop Grumman,
and ULA expressed support for the proposal to allow the submission of an application using
physical electronic storage.

In addition, the FAA received suggested changes to the generic application process. The
American Association of Airport Executives (AAAE) and the Denver International Airport
commented on the need for further engagement with stakeholders during an operator’s
application process. These commenters said the FAA should provide an opportunity for affected
stakeholders to provide input on an operator’s application regarding issues such as impacts to the
National Airspace System (NAS). Denver International Airport stated that stakeholders should
be able to submit comments on license applications.

The FAA does not agree that an application should be open to a public input process. The
FAA issues a license based on whether the applicant’s proposal will not jeopardize public health
and safety, the safety of property, and the national security and foreign policy interests of the
United States. The FAA coordinates with government or private entities as necessary to make

this determination. A broad public input process outside the environmental review process is



unnecessary for the FAA to make its licensing determination. While commenters may seek the
opportunity to raise issues such as non-safety impacts to the NAS or the economic impact to land
adjacent to a launch, the FAA cannot consider such issues in the licensing determination.

The NPRM specifically sought comments on how the FAA could standardize and better
implement the “complete enough” application standard. Sierra Nevada inquired whether the
FAA will still conduct a complete enough review. Sierra Nevada concurred with the FAA’s
approach in conducting complete enough reviews but commented that the FAA should specify a
timeline for these reviews. SpaceX commented that the FAA should aim to conduct its complete
enough review within ten days of receipt of submission and apply that standard to submissions
for continuing accuracy, renewals, and modifications. Furthermore, Sierra Nevada asserted that
the review should be included in the FAA’s statutory 180-day review period or a new, defined
timeline. CSF and SpaceX recommended that the complete enough standard in current § 413.11
be expanded to apply to any application submission, including the initial license application,
continuing accuracy submissions, and modification submissions. CSF and SpaceX suggested
regulatory text changes to § 413.11 to this end. Both commenters also requested the FAA issue
an AC that that explains how the agency makes the complete enough determination, including a
checklist comprising regulatory sections that require submissions. Virgin Galactic recommended
that what constitutes “complete enough” be agreed upon by both the applicant and the FAA
during the pre-application consultation phase and provided several changes to the regulatory text.

The FAA will continue to use the complete enough standard to determine whether a
license is sufficiently complete to begin review. The FAA endeavors to make these
determinations within 14 calendar days of receiving an application. Limiting the FAA to ten

days, as suggested by SpaceX, may not provide adequate time for review. The FAA begins the



calculation of the 180-day statutory review period on the date that it receives the information
needed to make the application complete enough, regardless of how long it takes to make that
determination. The FAA does not base this calculation on the date it determines that the
application is complete enough. The complete enough standard applies to any submission,
including those for license modifications for consistency. The FAA has applied this standard to
submissions for license modifications and, when necessary, requested additional information and
clarifications to allow it to proceed with its evaluation. Section 450.211(c) states that an
application to modify a license must be prepared and submitted in accordance with part 413.
Therefore, § 413.11 is applicable to an initial license application submission and license
modification submissions and does not need to be modified to apply to any application
submission. The FAA will work closely with applicants on a case-by-case basis to determine
what changes may be made without invalidating the license. In accordance with § 450.211(c),
the licensee must apply to the FAA for modification of the license once a license has been
issued, except for the allowable changes identified by the FAA. An operator may propose an
alternate method from part 413 to request a license modification. This alternate method could
include an agreed-upon submittal schedule and FAA review period.

It should be noted that § 450.211 (Continuing Accuracy of License Application;
Application for Modification of License) also covers license modification submissions related to
continuing accuracy. The FAA will provide an AC that includes application checklists that an
applicant can choose to use to help guide application submittal. However, additional information
may be needed depending on the type of operation.

In response to Virgin Galactic’s comments, the FAA agrees that dialogue as to what

constitutes “complete enough” can be part of the pre-application consultation, but disagrees that



any change in the regulatory text is required. One of the primary purposes of pre-application
consultation is to provide the applicant guidance in preparing its license application. Although
the FAA determines when an application is complete enough to begin its review, the FAA
expects to develop collaboratively agreed upon criteria with an applicant for determining
“complete enough” during pre-application consultation. By allowing applicants and the FAA to
negotiate criteria for “complete-enough” during pre-application, the FAA anticipates applicants
will be able to more predictably track their progress toward completing the application.

CSF and SpaceX also suggested that the FAA provide a substantive response to
submittals within 30 days of receiving the application. CSF also suggested the FAA provide
status updates to an applicant every two weeks.

The FAA already typically provides written response to submittals within 30 days, often
much sooner. In some instances, however, the FAA requires more than 30 days to draft a
response, especially for highly technical analyses. The FAA also provides a substantive response
to an applicant in writing whenever additional information is required and, therefore, does not
see a compelling rationale for a requirement to provide status updates on a predetermined
schedule. However, FAA recognizes the concerns expressed by operators regarding extended
delays between communications in certain circumstances. While the FAA does not believe
establishing a specific time period for communication to applicants is a necessary component of
its regulatory framework, it also recognizes the need for applicants to stay informed and
anticipates communicating with applicants throughout the application process, including
procedural changes to ensure applicants will be provided a status update within 14 days of

receipt of an application.



c. Compliance Period for Legacy Licenses (§ 450.1(b))

In the NPRM, under proposed § 450.1(b) and subject to two exceptions, the FAA would
permit an operator to conduct a launch or reentry pursuant to a license issued by the FAA under
parts 415,22 431, and 435 before the effective date of the new part 450 or an application accepted
by the FAA before the effective date of part 450. Even though the operator could continue to
conduct operations under the regulations in effect at the time of license or application as
referenced above, the proposed requirements under §§ 450.169 for collision avoidance analysis
(COLA) and 450.101(a)(4) and (b)(4) for critical asset protection would apply to all operators
subject to the FAA’s authority under 51 U.S.C. chapter 509 conducting launches after the
effective date of the new regulations. The FAA would determine the applicability of part 450 to
an application for a license modification submitted after the effective date of the part on a case-
by-case basis based on the extent and complexity of the modification, whether the applicant
proposes to modify multiple parts of the application, or if the application requires significant
reevaluation.

The FAA adopts § 450.1 (Applicability) with revisions. The FAA does not adopt
§ 450.1(b) as proposed in the NPRM. While the FAA adopts the concept as proposed in
§ 450.1(b) in parts 415, 417, 431, and 435, it also makes corresponding changes to §§ 413.23 and
415.3 to limit the duration of all licenses issued or renewed to no more than five years after the
effective date of part 450. The FAA refers to these licenses as “legacy licenses” throughout this
preamble. After that time, all operators must come into compliance with the new regulations. In
the final rule, the FAA makes numerous revisions to certain regulations that apply to operators

conducting operations under parts 415, 417, 431, and 435. These revisions include amending

22 The FAA notes that an operator operating under a license issued under part 415 would also be subject to the
requirements of part 417.



§ 401.5 title to read “Definitions as Applied to Parts 415, 417, 431, 435,” adding new § 401.7 for
definitions, updating § 413.1, and amending parts 415, 417, 431, 435, 440, and 460 to reference
compliance with part 450.

The FAA notes that certain definitions in § 401.5 apply to parts 415, 417, 431, and 435.
Therefore, because the FAA will allow operators that hold an approved license at the time this
rule goes into effect, or an accepted license application within 90 days after the effective date of
the final rule, to operate under parts 415, 417, 431, and 435 for up to five years, this rule
preserves § 401.5 without change. Section 401.5 will be removed five years after the effective
date of the final rule.

The FAA adds § 401.7, which contains the definitions that apply to Chapter III other than
parts 415,417, 431, and 435, and which broadly captures those changes proposed in § 401.5 in
the NPRM. The FAA notes that parts 415, 417, 431, and 435 and § 401.5 will be removed five
years after the effective date of the final rule.

Part 413 explains how to apply for a license or experimental permit. In the final rule, the
FAA amends the table in § 413.1(b) to identify that the requirements in parts 415, 417, 431, and
435 apply only to applicants whose launch or reentry license has been approved or license
application has been accepted by the FAA no later than 90 days after the effective date of the
final rule. As previously mentioned, operators holding an approved launch or reentry license, or
who have an accepted launch or reentry license application may choose to continue to operate
under parts 415 and 417, part 431, and part 435, until five years after the effective date of this
rule. The FAA also adds “Launch and Reentry License Requirements” as a subject in the table in
§ 413.1(b). Finally, the FAA adopts the provision that the FAA may grant a request to renew a

license issued under parts 415, 417, 431 or with a non-standard duration in proposed § 450.1(b)



and re-designates it as § 413.23(a)(2) in the final rule. Specifically, the FAA may grant a request
to renew a under parts 415, 431, and 435 with a non-standard duration so as not to exceed five
years after the effective date of this rulemaking. The FAA adds an applicability section to parts
415, 431, and 435. These parts apply to such licenses issued before the effective date of the final
rule and licenses issued on or after the effective date of the final rule if the FAA accepted the
application under § 413.11 no later than 90 days after the effective date. All operators must
comply with the COLA and critical asset protection requirements in part 450.

In the final rule, the FAA adds the phrase “pursuant to a license issued under part 415 of
this chapter” to the scope in § 417.1(a). The FAA also removes § 417.1(e), which addresses
grandfathering that is no longer used from when part 417 was first established. For the same
reason, the FAA also removes the grandfathering reference to paragraph (e) in § 417.1(f). As a
result of this amendment, the FAA re-designates § 417.1(f) and (g) as § 417.1(e) and (f) in the
final rule.

The FAA further revises §§ 417.11 and 431.73 in the final rule. The FAA adds a
paragraph stating that the Administrator may determine that a modification to a license issued
under these parts must comply with the requirements in part 450. The Administrator will base the
determination on the extent and complexity of the modification, whether the applicant proposes
to modify multiple parts of the application, or if the application requires significant evaluation.

The FAA revises § 440.3, which addresses definitions. In the final rule, § 440.3
references the definitions contained in §§ 401.5 and 401.7. The reference to § 401.5 will be
removed from § 440.3 five years after the effective date of the final rule.

Finally, the FAA revises § 460.45 to identify which mishap definitions an operator

should apply in the description of the safety record of the vehicle to each space flight participant.



Specifically, § 460.45(d)(1) addresses licenses issued under part 450. For these licenses, the
operator’s safety record must cover events that meet paragraphs (1), (4), (5), and (8) of the
definition of a “mishap” in § 401.7 that occurred during and after vehicle verification performed
in accordance with § 460.17. Section 460.45(d)(2) addresses licenses issued under parts 415,
431, or 435. For these licenses, the operator’s safety record must cover launch and reentry
accidents and human space flight incidents as defined by § 401.5. Section 460.45(d)(1) will be
re-designated to §§ 460.45(d) and 460.45(d)(2) will be removed from § 460.45 five years after
the effective date of the final rule.

Several commenters asked for clarity on the FAA’s approach in § 450.1(b) to legacy
licenses issued under the current regulations. CSF objected to requiring renewals of licenses
issued under the current regulations to meet the requirements of proposed part 450, as this would
result in significant cost and regulatory burdens for the operator and the FAA.

As previously noted, the FAA does not adopt § 450.1(b) in the final rule. However, the
FAA implements the concept as proposed in § 450.1(b) in parts 415, 417, 431, and 435. In the
final rule, the FAA establishes a five-year period after the effective date of this rule. Operators
holding either an active license or an accepted license application no later than 90 days after the
effective date of this rule may operate under the applicable regulatory provisions upon which the
licensing determination was made. In addition, these operators may submit requests for license
renewals within that five-year period and will be required to comply with the regulations under
which the license determination was made.?> The FAA has revised §§ 413.23 and 415.3 to reflect
that no license issued under parts 415, 431 or 435 will be renewed with an expiration date that

extends beyond the five-year period. As such, applications for renewal submitted near the end of

23 As noted, all operators are also required to comply with the critical assets and COLA provisions of part 450
beginning from the effective date of this rule.



the five-year period will be valid only for a short time. All operators will need to comply with
this rule in its entirety five years after its effective date.

CSF noted that operators under current parts 431 and 435 would need to come into
compliance with the proposed part 450. Similarly, Virgin Galactic requested that FAA allow
currently licensed operators to be grandfathered into part 450 for vehicles that cannot meet
certain part 450 requirements as long as the current public safety requirements are met. Virgin
Galactic stated that, unlike ELV operators, RLV operators use their vehicles repeatedly, and the
FAA has not shown why it is necessary for current operators to undergo new analyses and
possible design changes. Virgin Galactic noted that the FAA’s aviation regulations allow for
“true” grandfathering. Virgin Galactic commented that if the FAA chooses not to allow for
“true” grandfathering, it should work with each licensee during pre-application consultation to
determine applicability of the new rule to modifications to current licenses.

The FAA notes that as the final rule is more performance-based than the rule as proposed
in the NPRM, many of the current requirements would serve as a means of compliance to meet
the new regulations. The FAA anticipates that there would be few, if any, additional
requirements that will not be fulfilled by previously submitted information. The FAA will not
allow operating under parts 415, 417, 431, and 435 indefinitely because the current rule is more
streamlined, performance-based, and up-to-date than the previous regulations. Therefore, the
FAA will require all operators to come into compliance with the new rule five years after the
effective date. The FAA will consult with existing licensees shortly after the final rule is
published to assist operators with the transition to part 450 so they may take advantage of the

significant number of new flexibilities.



CSF objected to the lack of clarity on grandfathering and recommended that the FAA
make clear that a licensee approved under the current licensing regime may continue to renew its
approvals, with no significant changes, without having to apply under part 450. License renewals
without significant changes may continue to be renewed, but not to exceed the five-year
compliance period.

Operators currently holding an active, valid license will have five years after the effective
date of this rule to come into compliance with the entirety of part 450. If a license expires before
the end of this period, an applicant may seek a renewal under the previous provisions in parts
415,417,431, and 435, but the renewal will only be valid for however much time remains
between the time of issuance of the renewal and the end of the five-year period.

Virgin Galactic recommended the FAA hold a pre-application phase for all current
license holders to ensure that licensees and the FAA are in agreement as to whether the FAA
would require part 450 requirements or parts 415, 417, 431, and 435 requirements when an
operator requests to modify a legacy license once part 450 becomes effective.

During the five-year compliance period, an operator may need to modify its legacy
license. The provisions that relate to modification are contained in §§ 417.11 and 431.73.
Whether or not new license modifications need to comply with part 450 is subject to
Administrator approval on a case-by-case basis, which can be determined during consultation
with the FAA before the applicant requests the modification. In making the determination as to
whether a license modification is necessary to comply with the new requirements, the
Administrator will consider the extent and complexity of the modification, whether the licensee

would need to modify multiple parts of the application, or if the license requires significant



reevaluation. The FAA encourages licensees to consult with the FAA on transitioning to part 450
in advance of the compliance period deadline.

d. Definition and Scope of Launch (§ 450.3)

In the NPRM, the FAA proposed to set the scope of activity authorized by a vehicle
operator license by identifying the beginning and end of launch in § 450.3 (Scope of Vehicle
Operator License).?*

i. Beginning of Launch

In § 450.3(b)(1) and (b)(2), the FAA proposed that launch begins under a license with the
start of hazardous activities that pose a threat to the public at a U.S. launch site. The proposed
rule further stated that, unless agreed to by the Administrator, those hazardous pre-flight ground
operations would commence when a launch vehicle or its major components arrive at a U.S.
launch site. For a non-U.S. launch site, the FAA proposed that launch begins at ignition or first
movement that initiates flight.

In the final rule, the FAA adopts proposed § 450.3(b)(1) and (b)(2) with revisions. First,
the FAA does not adopt the proposed default that hazardous ground pre-flight operations
commence when a launch vehicle or its major components arrive at a U.S. launch site. The final
rule identifies certain activities that qualify as hazardous pre-flight operations, including but not
limited to, pressurizing or loading of propellants into the vehicle or launch system, operations
involving a fueled launch vehicle, the transfer of energy necessary to initiate flight, or any
hazardous activity preparing the vehicle for flight. Second, this rule also clarifies that hazardous
pre-flight operations do not include the period between the end of the previous launch and launch

vehicle reuse when the vehicle is in a safe and dormant state. Finally, this rule adds language in

24 The FAA proposed to move the beginning and end of launch and reentry language from the definition of “launch”
in § 401.5 to proposed § 450.3.



§ 450.3(a) that allows the Administrator to agree to a scope of license different from that laid out
in § 450.3(b), as discussed later in this document. An applicant wishing to deviate from the scope
of license parameters laid out in § 450.3(b) would discuss the deviation during pre-application
consultation. The FAA would only allow a deviation for unique operations where the scope of
license continued to cover those hazardous launch activities identified by statute.

CSF, SpaceX, and Virgin Galactic suggested proposed § 450.3(b)(1) be revised to
remove reference to the arrival of major components at a U.S. launch site as beginning of launch.
Virgin Galactic noted that the beginning of hazardous pre-flight ground operations should be
determined only on a case-by-case basis and commented that the arrival of components at a
launch site was an inappropriate prescriptive default limit chosen for administrative convenience.
CSF, SpaceX, and Virgin Galactic also requested that the FAA limit the beginning of hazardous
pre-flight operations only to include potential threats to the public over which no other Federal
regulatory agency has jurisdiction.

The FAA agrees that the beginning of pre-flight ground operations should be determined
on a case-by-case basis because each operation is unique. The FAA recognizes that with this
flexibility comes some ambiguity as to when launch will begin for each unique operation. The
designation of when launch begins is important for both operators and the FAA. Among other
things, the financial responsibility protections apply from beginning to end of launch. Therefore,
a clear understanding of when launch begins is essential for an operator to understand fully its
responsibilities under chapter III and for the FAA to satisfy its obligations, including the
calculation of maximum probable loss (MPL).

Because the proposed default beginning of launch, phrased as “arrival of major

components at a U.S. launch site,” is removed from § 450.3(b)(1) in the final rule, an application



requirement is added to § 450.3(d) to require an operator to identify the scope of the license
being sought in the application, specifically pre-and post-flight ground operations. The final rule
requires an applicant intending to launch from a U.S. launch site to identify pre- and post-flight
ground operations such that the FAA 1is able to determine when the launch operation would begin
and end. This requirement applies only to launches from a U.S. launch site, as launches from a
non-U.S launch site begin at ignition or first movement that initiates flight. The FAA anticipates
that an applicant would identify hazardous pre- and post-flight operations that are reasonably
expected to pose a risk to the public. During pre-application consultation, the applicant is
expected to describe to the FAA its launch site and its intended concept of operations leading up
to a launch, including any operations that are potentially hazardous to the public. Once the FAA
and the applicant have a clear, mutual understanding of the applicant’s concept of operations, the
FAA and the applicant will agree on a starting point for hazardous pre-flight operations, and
thus, the beginning of launch. The applicant will provide that information in its application and
scope its application materials based on this starting point. The scope of the license lends itself to
the first module of an incremental review.

The FAA also agrees that the arrival of components at the launch site is an unnecessarily
prescriptive baseline that may not constitute the threshold for hazardous pre-flight operations for
all launches. Therefore, the FAA revises § 450.3(b)(1) to remove the reference to arrival of
components at a launch site. Because the beginning of launch is an important designation upon
which many licensee responsibilities rely, the FAA has added to the regulatory text certain
activities that constitute hazardous pre-flight operations. The list of hazardous pre-flight

operations added to the final regulatory text is derived from the preamble text in the NPRM



explaining the proposal.?> Hazardous pre-flight operations include, but are not limited to,
pressurizing or loading of propellants into the vehicle or launch system, operations involving a
fueled launch vehicle, the transfer of energy necessary to initiate flight, or any hazardous activity
preparing the vehicle for flight. This list is not exhaustive, and during pre-application
consultation the FAA or an applicant may identify an activity not included in this list that poses a
hazard to the public and may constitute the beginning of launch. The FAA retains the ability to
determine that licensed oversight is unnecessary for certain activities if the Administrator
determines that they do not jeopardize public health and safety, safety of property, and the
national security and foreign policy interests of the United States.

The FAA further amends § 450.3(b)(1) to indicate clearly that activities occurring
between launches of reusable vehicles will not be considered hazardous pre-flight activities if the
vehicle is in a safe and dormant state. Generally, a launch system is in a safe and dormant state
when it is not undergoing the pressurizing or loading of propellants, a transfer of energy
necessary to initiate flight, operations involving a fueled launch vehicle, or any other hazardous
activity preparing the vehicle for flight. The NPRM preamble discussed the exemption of RLVs
if a vehicle is in a safe and dormant state.?¢

One commenter suggested the definition of beginning of flight for hybrid vehicles be
changed to include the first forward motion of the vehicle with the intent for takeoff.

The FAA agrees that the beginning of flight for a hybrid vehicle is the first forward
motion of the vehicle with the intent to takeoff. However, the FAA will continue to use “first
movement that initiates flight” to define beginning of the flight phase of launch because it better

accommodates all vehicle types.

25 See 84 FR at 15361.
26 See 84 FR at 15359.



Regarding the FAA’s jurisdiction over launch activities at a non-U.S. launch site, CSF
stated that proposed § 450.3(b)(2) could be problematic for captive carry technologies for which
an operator must comply with the oversight of foreign aviation authorities. CSF suggested
removing reference to “the first movement that initiates flight.”

The FAA does not adopt CSF’s recommendation because the current regulation is
flexible enough to accommodate all launch vehicle technologies at non-U.S. sites, as well as
comprehensive enough to protect public safety. Starting launch at ignition will not capture the
full flight of the captive carry hybrid vehicle system. The FAA regulates all of the components of
a hybrid vehicle system, including any captive carry operations under a license; however, as
discussed earlier, the flexibility in § 450.3(a) for the Administrator to adjust the scope of license
applies to § 450.3(b)(2) as well. In the case of a unique operation for which hazardous activities
begin later than first movement or ignition, the Administrator may agree to a different beginning
of launch for that operation.

Virgin Galactic recommended that the FAA continue to avoid duplicating oversight and
memorialize that commitment in its description of the beginning of launch as starting when
hazardous pre-flight ground operations commence at a U.S. launch site that pose a threat to the
public and over which no other Federal regulatory agency has jurisdiction.

The FAA has amended the regulation to address duplicative oversight at Federal launch
or reentry sites in the final rule. These changes are discussed in the preamble section addressing
launch and rentries from a Federal launch or reentry site. The FAA does not agree with the
comment that launch under this chapter may only begin at a site over which no other Federal

agency has jurisdiction. In fact, many sites, such as Federal sites or launch sites co-located at



airports, may be subject to the jurisdiction of multiple Federal agencies depending on the types
of activities that are conducted.

ii. End of Launch

In the NPRM, the FAA proposed to amend the definition of end of launch to remove
reference to RLVs and ELVs. Although it did not receive comment on this proposal specifically,
the FAA makes the following additional changes to the end of launch language: the addition of
“vehicle component” and “impact or landing” throughout to ensure the definition captures a
broader variety of operations; and the addition of “deployment” in § 450.3(b)(3) to include
operations for which a payload remains on the vehicle. Under § 450.3(b)(3) and (c), the FAA
replaces each use of “vehicle stage” in the proposed rule in recognition of the fact that
components other than vehicle stages may return to Earth. Examples include a discarded engine
or payload fairing. In addition, throughout § 450.3(b)(3) and (c), the FAA includes “impact or
landing” in the end of launch and reentry sections in the scope of license requirements where the
proposal only referred to one or the other or failed to reference either. With the increasing efforts
to reuse components, including both impact and landing throughout § 450.3(b)(3) and (c)
encompasses a broader range of activities because landing includes a soft vertical landing or
runway landing of a vehicle or component, whereas impact is more accurate to describe a hard
landing of a stage or component. Under § 450.3(b)(3)(ii), the FAA adds that, for an orbital
launch of a vehicle with a reentry of the vehicle, launch may also end “after vehicle component
impact or landing on Earth, after activities necessary to return the vehicle or component to a safe
condition on the ground after impact or landing.” This additional language accommodates a

carrier vehicle landing after the completion of the orbital part of the launch.



CSF, SpaceX, and Virgin Galactic expressed confusion regarding proposed § 450.3(b)(3),
and requested clarity regarding proposed § 450.3(b)(3)(iv), including when reentry applies to
suborbital vehicles and end of launch. The FAA introduced suborbital reentry in its experimental
permit final rulemaking in 2007. In that rulemaking, the FAA stated that:

A suborbital rocket may engage in reentry. For most suborbital launches, whether the

flight entails a reentry will not matter from a regulatory perspective. The FAA will

authorize the flight under a single license or permit, implementing safety requirements
suitable to the safety issues involved. Recognizing suborbital reentry matters for two
reasons. First, if a suborbital rocket is flown from a foreign country by a foreign entity
into the United States, that entity may require a reentry license or permit from the FAA,
depending on whether the planned trajectory of the rocket includes flight in outer space.

Second, a permanent site that supports the landing of suborbital rockets may now be

considered a reentry site depending, once again, on whether the planned trajectory

reaches outer space.?’
The NPRM did not propose any change to this framework, and no change is made in the final
rule.

Virgin Galactic commented that the FAA should include specific parameters for
suborbital reentry. Virgin Galactic also recommended additional regulatory language specifying
that, for a suborbital reentry, reentry ends when each vehicle has returned to Earth and has been
returned to a safe condition as defined in the operator’s application documents. As noted earlier,

a suborbital reentry requires flight into outer space.

27 See 72 FR 17001, 17002.



This distinction does not change when launch ends for a suborbital vehicle because,
whether a vehicle or vehicle component impacts or lands on Earth due to a launch or reentry, the
launch or reentry would end at the same point in time; namely, after activities necessary to return
the vehicle or vehicle component to a safe condition on the ground after landing. (See
§ 450.3(b)(3)(iv) and (c)).

CSF and SpaceX suggested that orbital launch without a reentry in proposed
§ 450.3(b)(3)(i) did not need to be separately defined by the regulation, stating that, regardless of
the type of launch, something always returns: boosters land or are disposed, upper stages are
disposed. CSF and SpaceX further requested that the FAA not distinguish between orbital and
suborbital vehicles for end of launch.

The FAA does not agree because the distinctions in § 450.3(b)(3)(1) and (ii) are necessary
due to the FAA’s limited authority on orbit. For a launch vehicle that will eventually return to
Earth as a reentry vehicle, its on-orbit activities after deployment of its payload or payloads, or
completion of the vehicle’s first steady-state orbit if there is no payload, are not licensed by the
FAA. In addition, the disposal of an upper stage is not a reentry under 51 U.S.C. Chapter 509,
because the upper stage does not return to Earth substantially intact.

The FAA proposed in § 450.3(b)(3)(i1) that for an orbital launch of a vehicle with a
reentry of the vehicle, launch ends after deployment of all payloads, upon completion of the
vehicle’s first steady-state orbit if there is no payload, after vehicle component impact or landing
on Earth, after activities necessary to return the vehicle or component to a safe condition on the
ground after impact or landing, or after activities necessary to return the site to a safe condition,

whichever occurs later. The final rule changes “if there is no payload” to “if there is no payload



deployment” to clarify the FAA’s intent on how to determine the end of launch for a vehicle
carrying no payload or payloads that stay onboard a vehicle.

Both CSF and SpaceX proposed “end of launch” should be defined on a case-by-case
basis in pre-application consultation and specified in the license. The FAA disagrees, in part. The
FAA only regulates on a case-by-case basis if the nature of an activity makes it impossible for
the FAA to promulgate rules of general applicability. This need has not arisen, as evidenced by
decades of FAA oversight of end-of-launch activities. That said, because the commercial space
transportation industry continues to innovate, § 450.3(a) gives the FAA the flexibility to adjust
the scope of license, including end of launch, based on unique circumstances as agreed to by the
Administrator. Unique circumstances may include, but are not limited to, unconventional
technologies like railguns that may use innovative launch and reentry procedures requiring
adjustments to a scope of license.

Finally, CSF pointed out that in the proposed rule, for hybrid vehicles, end of launch did
not mention the recovery of carrier aircraft.

Section 450.3(b)(3) distinguishes orbital vehicles with and without a reentry, and
suborbital vehicles with and without a reentry. A separate section for end of launch for hybrid
vehicles is unnecessary because the same parameters apply to hybrids as apply to non-hybrid
vehicles regarding end of launch. The FAA also acknowledges that the end-of-launch parameters
do not mention the recovery of a carrier aircraft. Again, it is unnecessary to include this
distinction because, during launch, a carrier aircraft is considered part of the launch vehicle.?®

Therefore, to the extent that § 450.3(b)(3) refers to activities necessary to return the vehicle or

28 See Legal Interpretation to Pamela Meredith from Mark W. Bury, Assistant Chief Counsel for International Law,
Legislation and Regulations (Sept. 26, 2013); available at

https://www.faa.gov/about/office org/headquarters_offices/agc/practice areas/regulations/interpretations/Data/inter
ps/2013/Meredith-ZuckertScoutt&Rasenberger%20-%20(2013)%20Legal%20Interpretation.pdf.



component to a safe condition on the ground after impact or landing, this reference will include
returning the carrier aircraft to a safe condition after impact or landing.?’

Blue Origin asked how the FAA plans to prevent disparate impacts of the proposed rule
on those operators at multiuse facilities and at U.S. facilities. While the meaning of disparate
impacts is unclear, the FAA construes the commenter as asking how the FAA will distinguish
between launch and non-launch (e.g., manufacturing or refurbishment of pre-flown stages)
activities at a launch site. Because launch begins with the start of hazardous pre-flight ground
operations that prepare a vehicle for flight, an operator may manufacture or refurbish launch
vehicle components or perform certain other activities on a launch site without requiring an FAA
authorization during the time after the end of the launch and before hazardous operations begin
for the next launch. This treatment is consistent with existing practice prior to this rule: a vehicle
operator could theoretically perform non-launch related activities on a launch site without
needing a license as long as those activities are not in the scope of the license and do not pose a
risk to public safety.

The Airline Pilots Association (ALPA) suggested the FAA define “family of vehicles.”

The FAA does not define “family of vehicles” in this final rule because the industry
continues to innovate and it would be premature to attempt to classify all types of vehicle
families for the emerging and still-evolving commercial space industry. As discussed in the
NPRM, launch operators often define “family of vehicles” themselves. Usually, the vehicles
have similar base operational characteristics, but each member of the family may be capable of

different performance characteristics.

29 See Legal Interpretation to Laura Montgomery from Lorelei Peter, Assistant Chief Counsel for Regulations (Dec.
10, 2019); available at

https://www.faa.gov/about/office org/headquarters_offices/agc/practice areas/regulations/interpretations/Data/inter
ps/2019/Montgomery-Ground%20Based%20Space%20Matters%20-%202019%20Legal%20Interpretation.pdf.



AAAE and Denver International Airport believed that operating at a specific site should
necessitate a separate and thorough review from the FAA, and that operators should not be able
to receive one license covering multiple sites.

The FAA will perform a thorough and complete review of all sites where a vehicle is
authorized to operate. An applicant will not be able to add another location to its license “with a
lesser review standard” as described by the commenter. A licensee will have to meet all
applicable regulations for all sites authorized in a license. Denver International Airport cited
49 U.S.C 50904(d) to argue the FAA lacked statutory authority to grant a vehicle operator
permission to operate from multiple launch and/or reentry sites on a single license. The FAA
believes Denver International Airport meant to cite 51 U.S.C. 50904(d), which states that the
Secretary of Transportation (the “Secretary”) shall ensure that only 1 license or permit is
required from the DOT to conduct activities, including launch and reentry. The law does not
prohibit the FAA from issuing a license that allows an operator to conduct an approved operation
from various sites. Rather, section 50904(d) merely prevents the FAA from requiring multiple
licenses for the same type of activity for which a license or permit is required under title 51
chapter 509.

e. Safety Element Approval (Part 414)

In the NPRM, the FAA proposed to change the part 414 term from “safety approval” to
“safety element approval” to distinguish it from “safety approval” as used in parts 415, 431, 435,
and 450. Also, the NPRM proposed to modify part 414 to streamline the process by enabling
applicants to request a safety element approval in conjunction with a license application. The

final rule adopts the changes as proposed.



Several commenters expressed general support for the FAA’s proposed regulations
regarding safety element approvals in part 414. Blue Origin concurred with the FAA’s proposal
and anticipated many benefits to an applicant’s ability to submit a separate safety element
approval. One individual commented that more extensive use of these approvals could increase
operator flexibility and significantly simplify the licensing process for future launches.

Virgin Galactic recommended an operator that already holds a license be able to use
previously submitted data to apply for a safety element approval. Virgin Galactic also noted that
the language in the first sentence of proposed § 414.23 should be changed from “safety
approval” to “safety element approval” to reflect the updated terminology.

The FAA agrees that an operator that already holds a license may use previously
submitted data to apply for a safety element approval. Just as is the case with a license
application or modification, an applicant can reference previously submitted data in its safety
element approval application. The applicant will need to specify clearly what it is referencing
and indicate the referenced material is still valid. In addition, the FAA has corrected “safety
approval” to “safety element approval” in §§ 414.23 and 414.3.

An individual commenter suggested a new definition for safety element approvals for
hybrid vehicles. The commenter suggested the definition include a reference to hybrid vehicle
components that are critical to avoiding or mitigating hazards to the public, including vehicle
characteristics.

The FAA does not agree that it should add a separate definition of “safety element
approvals” specifically for hybrid vehicles. The definition of “safety element approval” is broad
enough to encompass approvals for hybrid and non-hybrid vehicle systems. The definition

already includes the phrase “any identified component thereof,” which includes a carrier vehicle.



The FAA agrees that it is possible to craft a safety element approval for the types of hazard
control strategies employed by hybrid vehicles. The FAA notes that the definition of a “safety
element” includes launch vehicle, reentry vehicle, safety system, process, service, or any
identified component thereof; or qualified and trained personnel performing a process or function
related to licensed activities or vehicles. This definition would allow a hybrid operator to apply
for a wide range of safety element approvals.

Regarding process, a joint set of comments submitted by Boeing, Lockheed Martin,
Northrop Grumman, and ULA stated an operator should not be required to apply to the FAA to
transfer a safety element approval under proposed § 414.33 when the transfer is due to a
corporate transaction, reorganization, or restructure that does not affect the material content of
the original application.

The FAA will apply the same standard for application, transfer, and issuance of a safety
element approval as it does for a license. Name changes and internal corporate restructuring do
not typically require a license transfer and therefore will not require a safety element approval
transfer.

Microcosm, Inc. (Microcosm), inquired as to how the FAA will issue a safety element
approval. The FAA will issue a safety element approval applied for concurrently with a part 450
license in accordance with part 414.

f- Vehicle Operator License—Issuance, Duration, Additional License Terms and

Conditions, Transfer, and Rights Not Conferred (§§ 450.5 through 450.13)

In the NPRM, the FAA proposed requirements addressing the issuance, duration, and

transfer of a vehicle operator license in proposed §§ 450.5 (Issuance of a Vehicle Operator

License), 450.7 (Duration of a Vehicle Operator License), and 450.11 (Transfer of a Vehicle



Operator License), respectively. The FAA also proposed requirements addressing the addition
and modification of licensing terms in proposed § 450.9 (Additional License Terms of
Conditions). Finally, the FAA proposed requirements describing those rights that would not be
conferred by a vehicle operator license in proposed § 450.13 (Rights Not Conferred by a Vehicle
Operator License). The FAA proposed these rules to consolidate the requirements for different
types of launch and reentry licenses in parts 415, 431, and 435 into a single vehicle operator
license.

AIA and Sierra Nevada commented that the FAA should not be allowed to make
modifications to the terms and conditions of a license except within a limited time frame and
subject to specified procedures to ensure reasonable notice and due process to the vehicle
operator. The FAA will not adopt this recommendation and retains the provision in § 450.9 that
allows the FAA to modify a vehicle operator license at any time by modifying or adding license
terms and conditions to ensure compliance with the Act and its implementing regulations. This
provision was introduced in 1999 in 14 CFR § 415.11 because the FAA recognized that a
particular licensee’s launch (or reentry) may present unique circumstances that were not covered
by the license terms and conditions in place. Because such a modification would be based on
unique circumstances, the FAA is unable to specify a timeline as requested by the commenter.

In the final rule, the FAA adopts these requirements as proposed and adds specificity to
§ 450.11 to indicate that either the holder of a vehicle operator license or the prospective
transferee may request a vehicle operator license transfer, both the holder and prospective
transferee must agree to the transfer, and the FAA will provide written notice of its determination
to the person requesting the vehicle operator license transfer. These additions mirror the

language used for the transfer of a safety element approval and reflect current practice.



The FAA did not receive any comments on these proposed requirements.

3. Part 450 Subpart B—Requirements to Obtain a Vehicle Operator License

a. Incremental Review and Determinations (§ 450.33)

In the NPRM, the FAA proposed to amend part 413 and to include provisions in part 450
to allow an applicant the option for an incremental review of all portions of its application. This
proposal was in response to the ARC recommendations. Specifically, the FAA proposed to
amend § 413.15 (Review Period) to provide that the time frame for any incremental review and
determinations would be established with an applicant on a case-by-case basis during pre-
application consultation. As stated in the NPRM, the FAA did not propose to reduce by
regulation the statutory review period of 180 days.

In the final rule, the FAA provides clarification on the basis the Administrator would
consider when approving an incremental approach.

In the NPRM, the FAA sought comment on how a formal incremental review process
would account for the statutory 180-day review period when application increments or modules
are likely to be submitted and reviewed at different times, other useful guidelines for applicants
crafting incremental approaches, and any safety approval sections that would be appropriate for
incremental review. The FAA did not receive any comments with feasible solutions on any of
these topics..

Several commenters expressed support for the FAA’s proposed incremental review
process, stating that it would increase flexibility. Virgin Galactic supported the FAA’s proposed
approach to incremental review and commented that it aligned with many other approval

processes in other divisions of the FAA.



Many commenters, including Leo Aerospace, Microcosm, Sierra Nevada, SpaceX, and
Virgin Orbit asked about the duration of incremental review periods. Noting the FAA’s statutory
mandate to issue a license determination not later than 180 days after accepting an application,
commenters inquired whether each module would be subject to this 180-day review period.
Several commenters, including CSF and Sierra Nevada, stated they interpret the 180-day
statutory requirement to mean that the sum total of all module reviews must not exceed 180 days.
Commenters noted that if every module was subject to a 180-day review, the process would be
very time-intensive.

Until the FAA has more experience with the incremental review process, the FAA will
review each module in accordance with a schedule discussed with the prospective applicant
during pre-application consultation. In developing the incremental review schedule, the FAA
will consider the interdependence of parts of the evaluation and the sequence of their
submissions. The FAA makes these criteria explicit in this rule in § 450.33 (Incremental Review
and Determinations) paragraphs (b)(1) and (b)(2).3°

Review of any modules prior to submittal of an application in its entirety will not initiate
or be bound by the statutory 180-day review period. Rather, an agreed upon review period will
begin once the FAA has a complete enough application in its entirety. During pre-application
consultation, an applicant seeking an incremental review may negotiate a time frame shorter than

the statutory 180-day review period. As the FAA gains more experience with the incremental

30 These criteria derived from the discussion in the preamble to the NPRM on what an applicant should consider
when proposing an incremental approach. In relevant part, the NPRM stated: “1. Application increments submitted
at different times should be not be dependent on other increments to the extent practicable. 2. Application
increments should be submitted in a workable chronological order. In other words, an applicant should not submit an
application increment before a separate application increment on which it is dependent. For example, the FAA
would not expect to agree to review a risk analysis before reviewing a debris analysis or probability of failure
analysis because the risk analysis is directly dependent on the other two analyses.” 84 FR at 15366.



review process, it may develop guidance concerning expected timelines for various sequences of
modular submissions.

Sierra Nevada commented that, if a module is denied, proposed § 413.21 (Denial of a
License or Permit Application) should allow the FAA to extend the review period by up to 60
days to consider a revised application. The commenter noted it supports the FAA’s practice of
tolling the review period in the case of a deficient application as long as the applicant
understands the deficiency and what must be submitted for the FAA to continue its review. Leo
Aerospace inquired whether an application would be considered accepted after the incremental
process is defined, or after the last step of the incremental process is completed, and asked how
an operator would be notified if its safety review was accepted.

Sierra Nevada’s interpretation of incremental review is incorrect because a module
cannot be denied under § 413.21. If the FAA determines a module does not contain sufficient
information, the FAA and the applicant will discuss amending the agreed upon incremental
review schedule to allow time for the applicant to submit a revised module. An applicant will be
notified in writing when its complete application has been accepted.

Sierra Nevada noted the primary concern with module time frames was the transparency
of the FAA’s license application process and the ability for operators to reduce operational risk
associated with the various time frames. To that end, a number of commenters, including Sierra
Nevada, Leo Aerospace, and SpaceX, requested the FAA provide an outline of acceptance and
review timelines and example timelines for incremental applications. CSF and Sierra Nevada
agreed with the FAA’s proposal to establish the timeline for incremental submissions in the pre-
application phase but suggested the FAA include in an AC its goal for maximum review time

frames for particular modules. CSF and Sierra Nevada recommended the AC include the



following time frames: 60 days for policy approval; 30 days for payload review; 60 days for
safety approval; 5 days for environmental assessment; and 15 days for financial responsibility
assessment. CSF and Sierra Nevada noted that the FAA’s review of the environmental
assessment should only take 5 days because the FAA has had insight into the contractor used to
conduct the environmental assessment, and the FAA’s review should therefore simply be a
verification that the applicant has submitted the final product. CSF and Sierra Nevada
acknowledged that the financial responsibility assessment could take longer than 15 days for
methods other than obtaining insurance, but stated that this possibility could be mitigated by the
FAA’s providing guidance that addresses the type of information that a licensee would need to
submit to satisfy FAA review under § 440.9(f).

Commenters suggested that time frames for incremental review should be based on the
complexity of the review and that they should be shorter than the statutory limit for the review of
a complete application. Specifically, Virgin Galactic commented time frames should be based on
the complexity of the item being reviewed. Sierra Nevada recommended modules be subject to a
shorter review time frame than full application reviews and to define that time frame in § 413.15.
Sierra Nevada stated the FAA should consider a shorter timeline of 90 days for review of a
license application in order to meet the direction in Space Policy Directive-2 to streamline the
review process.

The FAA declines to incorporate the suggested time frame changes because they will not
provide adequate time for the FAA to assess application materials for completeness in all
situations and for all potential applications. The FAA agrees that modules will likely be reviewed
faster than an entire application, and that review times will depend largely on complexity;

however, at this point it is premature to define those time frames until FAA has more experience



with incremental reviews. The FAA will not at this time adopt maximum time frames, because
each evaluation is a unique review that must be adjusted to each operation. The FAA’s
evaluation of the safety implications of an application typically requires the most effort and time,
usually far more than the 60 days suggested by the commenters. The MPL is derived from the
safety analysis and cannot be completed independently of it. An environmental review must be
completed before a license can be issued. Particularly for new operations, the environmental
process can be lengthy, and the FAA advises applicants to begin it early, even before a license
application is submitted. For example, an applicant must submit a completed environmental
impact statement (EIS) prepared by the FAA (or an FAA-selected and managed consultant
contractor), FAA-approved environmental assessment (EA), categorical exclusion determination,
or written re-evaluation as part of its application materials. The 180-day statutory application
review period is not intended to encompass the time needed for the applicant to develop the
necessary application materials, including environmental documentation. Five days may not be
enough time to evaluate an environmental document, such as a complex EA.

For conventional operations that do not pose substantial policy-related challenges, policy
and payload reviews can be conducted in less time than the safety review. However, these
reviews are often performed concurrently with the safety review so their completion typically
does not reduce the overall time required to reach a license determination. As the FAA gains
more experience with the incremental review process, it may elect to update guidance to reflect
timelines that have consistently proven effective.

Submitting an application incrementally affords an applicant the approval of various
systems and processes earlier than the current non-incremental review process. The FAA expects

that the central value of an incremental approach is regulatory certainty for components of the



application and flexibility for applicants rather than a reduction in overall review time. However,
the FAA anticipates that a determination of an accepted application that utilizes safety element
approvals or approved modules will be completed faster than a similar application that does not
use safety element approvals or incremental review.

Sierra Nevada recommended that an AC should also address the type of information a
licensee would need to submit for the FAA’s financial responsibility review. The financial
responsibility requirements contained in part 440 are beyond the scope of this rulemaking.
However, the financial responsibility requirements are adequately addressed in Appendix A to
Part 440—Information Requirements for Obtaining a Maximum Probable Loss Determination
for Licensed or Permitted Activities. Virgin Galactic recommended the FAA take into account
FAA AVS 3! Project Specific Certification Plans to inform the incremental review process in
proposed part 414. The FAA will discuss project-specific information, including AVS
documents, during pre-application consultation.

Virgin Galactic also inquired how the operator would be notified when the operator’s
safety review has been accepted or rejected. The FAA will inform an applicant in writing as to
whether each module is accepted or rejected.

b. Means of Compliance (§ 450.35)

In the NPRM, the FAA proposed that an applicant would be required to use an accepted
means of compliance for the following requirements: highly reliable FSS, FSA methods,
lightning flight commit criteria, and airborne toxic concentration and duration thresholds for both
flight and ground hazards. For these requirements, the means of compliance would need to be

accepted by the FAA prior to the submission of an application. For all other performance-based

3 AVS is the FAA’s Office of Aviation Safety.



requirements, an applicant would be able to use a means of compliance proposed in an
application.

While the final rule maintains that an applicant must use an accepted means of
compliance in an application for specified requirements, the FAA has made amendments to the
structure of the regulatory text to identify more clearly that the use of accepted means of
compliance is an application requirement. This requirement is now specified in § 450.35(a) of
the final rule.

As stated above, for those five sections now identified in § 450.35, an applicant must use
a means of compliance in its application that has been reviewed and accepted by the
Administrator. The FAA will not accept an application that uses a means of compliance that has
not already been accepted by the Administrator for any of the five requirements listed in
§ 450.35. The five requirements listed in § 450.35 are essential to public safety and involve well-
established and complex methodologies, thresholds, or practices. Because of the complex nature
and public safety impact of these requirements, the FAA would be unable to review unique
means of compliance for these five requirements during its application evaluation within its
review time frame. Rather, an applicant could choose to use an accepted means of compliance in
its evaluation, or could submit a unique means of compliance for review and acceptance prior to
submitting its application. Unique means of compliance for the requirements identified in
§ 450.35 may require evaluation before they are accepted as demonstrating fidelity and safety,
however this rule allows unique means of compliance for these sections to be submitted in
advance of a license application in order to provide flexibility and enable innovative concepts.
For all other sections of part 450, an applicant may propose in its application a means of

compliance that has not been previously accepted by the Administrator, and the FAA will review



the means of compliance as part of its application review process. It is worth noting that an
applicant who uses means of compliance that have already been accepted by the FAA in its
license application will likely experience a more expeditious license review and determination.

A means of compliance is one means, but not the only means, by which a requirement
can be met and may be used to demonstrate compliance with any of the performance-based
requirements. For all performance-based requirements other than those listed in § 450.35, an
applicant may include a unique means of compliance in an application for the FAA to review
during the application evaluation. In the NPRM docket,*? the FAA included a table listing all
publicly available means of compliance for each proposed performance-based requirement (the
“Means of Compliance Table”) in subpart C that the FAA has accepted to date. An applicant
need not include the entirety of an accepted means of compliance standard in an application, but
may instead reference the accepted means of compliance using identifying features such as title
and date or version.

Several commenters interpreted the NPRM as only allowing the means of compliance
listed in the Means of Compliance Table. Conversely, the CSF commented that applying means
of compliance flexibility only to the regulations cited in the Means of Compliance Table would
be too limited, and should be expanded. The CSF also requested that the FAA remove or correct
the preamble text to reflect that any applicant can seek to add an accepted means of compliance
to the Means of Compliance table. The CSF specifically mentioned that the FAA should allow
flexible means of compliance to meet the conditional expected casualty calculation in proposed
§ 450.101(c). SpaceX also commented that the FAA should expand the scope of flexible means

of compliance and specifically identified proposed § 450.101(c).

32 See FAA-2019-0229-0018.



The FAA emphasizes that any requirement in part 450 can have one or more means of
compliance. The Means of Compliance Table provides one way, but not the only way, to meet
the requirements in part 450. The conditional expected casualty thresholds in proposed
§ 450.101(c) were intended as safety criteria to measure and protect against potential high
consequence events. In the final rule, the FAA has clarified § 450.101(c) to allow alternative
demonstrations of high consequence event mitigation. This change is discussed in detail later in
the preamble. The FAA will review the submitted means of compliance to determine whether
they satisfy the regulatory safety standard. These means of compliance may be government
standards, industry consensus standards, or unique means of compliance developed by an
individual applicant. For government standards or means of compliance developed by a
consensus standards body, the FAA will provide public notice of those accepted means of
compliance that it determines satisfy the corresponding regulatory requirement. The FAA will
also review unique means of compliance developed by an individual applicant to determine
whether they satisfy the regulatory requirement.

Once a means of compliance is accepted by the FAA, it may be used to demonstrate
compliance with the corresponding regulatory requirement. An updated Means of Compliance
Table will be placed on the docket once the final rule publishes. This updated table identifies the
means of compliance accepted by the FAA at this time for the corresponding regulation. This
table will be made available on the FAA website and updated as additional means of compliance
are accepted by the FAA. Unique individual operator-developed means of compliance will not be
included in the Means of Compliance Table to protect proprietary information, unless the
operator that developed the means of compliance requests that its means of compliance be

included.



CSF requested that the FAA clarify that it would not require compliance with an
untailored RCC 31933 in order to demonstrate reliability. Blue Origin commented that the
preamble does not address accepted means of compliance as a standalone flexibility measure.
CSF and SpaceX commented that the proposed rule risks being quickly outdated and could
discourage innovation because it does not allow tailoring of the requirements.

This rule does not require compliance with an untailored RCC 319 in order to
demonstrate reliability; however, at this time, RCC 319 is the only accepted means of
compliance for flight abort with a highly reliable FSS under § 450.145. An applicant may
propose a tailored version of any accepted means of compliance, including RCC 319. If an
applicant wishes to tailor RCC 319, the applicant must propose its tailored means of compliance
as a unique means of compliance in advance of its license application. An applicant may include
any unique means of compliance as part of its license application, other than those sections
identified in § 450.35(a) that require a means of compliance to be accepted prior to application
submittal. An applicant may also propose a unique means of compliance to meet these
requirements in advance of its license application.

An individual commenter recommended that the FAA allow tailoring and include a
clause to attend United States Air Force (USAF) tailoring meetings as part of meeting parts 415
and 417 requirements. As noted earlier, the FAA does allow tailoring. Part 450 will not change
the FAA’s current practice of attending tailoring meetings.

Virgin Galactic also recommended that the current part 417 appendices and range

analyses continue to satisfy the requirements in part 450, and that the FAA complete its Launch

33 The Range Commanders Council (RCC) addresses the common concerns and needs of operational ranges within
the United States. It works with other government departments and agencies to establish various technical standards
to assist range users. RCC 319 provides for the safety of people and missions during launch and flight operations.



Site Safety Assessments (LSSAs) in order for operators to know which Federal launch or reentry
site’s analyses and processes the FAA would find acceptable as means of compliance. ULA
commented that the rule should more clearly allow work performed by another Federal agency to
meet FAA requirements.

The part 417 appendices that can be used as an accepted means of compliance to part 450
requirements are listed in the Means of Compliance Table in the docket . The FAA agrees that it
needs to determine and communicate to the industry which Federal launch or reentry site
analyses and processes satisfy part 450. As noted earlier, the FAA will accept any safety-related
launch or reentry service provided by a Federal launch or reentry site or other Federal entity by
contract, as long as the FAA determines that the launch or reentry service satisfies part 450.

The New Zealand Space Agency (NZSA) and Virgin Galactic asked what process and
standards the Administrator would employ for accepting means of compliance. Virgin Galactic
asked what accepted means of compliance would be and whether the Administrator would use
means of compliance that have not been published. Virgin Galactic also stated that means of
compliance would need to be published prior to any work being performed that would require
the means of compliance. Northrup Grumman supported the publication of newly accepted
means of compliance.

The FAA will provide public notice of each publicly available means of compliance that
the Administrator has accepted by posting the acceptance on its website. This notification will
communicate to the public and the industry that the FAA has accepted a means of compliance or
any revision to an existing means of compliance. The FAA will not post unique means of
compliance documents with proprietary information submitted by applicants, unless specifically

authorized by the applicant. The applicant may wish to consider offering its unique means of



compliance to a consensus standards body for inclusion as part of an industry-developed
consensus standard. The final rule does not adopt proposed § 450.35(b), which stated that the
FAA would provide public notice of each means of compliance that the Administrator has
accepted. The FAA removes this requirement because it is not a licensing requirement.

Proposed § 450.35(¢c) is amended and renumbered as § 450.35(b). The provision is
renumbered because the final rule removes the proposed § 450.35(b), as discussed previously. In
the final rule, § 450.35(b) allows a person to submit a means of compliance to the FAA for
review outside the licensing process. The means of compliance must be submitted in a form and
manner acceptable to the Administrator. The proposed rule limited this provision to applicants,
whereas the final rule would allow any person to request acceptance of a proposed means of
compliance. This is because the FAA anticipates other people or entities other than applicants
may wish to submit a proposed means of compliance, such as operators that plan to be applicants
in the future, and voluntary consensus standards bodies. The FAA wants to enable this. Section
450.35(b) is limited to requests for acceptance of a proposed means of compliance outside a
license application, because the license application process is already defined in parts 413 and
450. Lastly, the FAA changes the modifier in front of “means of compliance” from “alternative”
to “proposed.” The term “proposed” is better suited to the types of means of compliance the
FAA would expect from this provision.

The process the FAA employs to accept a means of compliance will be set forth in
guidance®*. When submitting a unique means of compliance, an applicant’s proposal should
identify the regulation that the proposed means of compliance will address and provide the

rationale as to why it demonstrates compliance with the applicable regulation. When reviewing a

34 See AC 450.35-1, Means of Compliance.



unique means of compliance, the FAA will consider past engineering practices, the technical
quality of the proposal to demonstrate compliance with the part 450 regulations, the safety risk of
the proposal, best practice history, and consultations with technical specialists for additional
guidance.

NZSA and Virgin Galactic asked how the FAA would protect an operator’s proprietary
information when publishing means of compliance. NZSA recommended that the FAA retain the
ability to share, with consent of the applicant, information about the means of compliance used
to issue a license that may include proprietary information.

As a general matter, the FAA does not share proprietary data with the public. The FAA
will treat any proprietary data linked to a unique means of compliance in the same manner as it
protects proprietary data that an applicant uses to support a license application.

An individual commenter suggested the development of a Space Safety Institute to
develop industry consensus standards. A consensus standards body, any individual, or any
organization would be able to submit means of compliance documentation to the FAA for
consideration and potential acceptance. The FAA recommends that in developing standards, a
voluntary consensus standards body consider the processes outlined in OMB Circular A-119.

c. Use of Safety Element Approval (§ 450.39)

In the NPRM, the FAA proposed § 450.39 (Use of Safety Element Approval) to allow an
applicant to use any vehicle, safety system, process, service, or personnel for which the FAA has
issued a safety element approval under part 414 without the FAA’s reevaluation of that safety
element during a license application evaluation to the extent its use is within its approved

envelope. The proposed rule would also change the part 414 term from “safety approval” to



“safety element approval” to distinguish it from “safety approval” as used in parts 415, 431, and
435, and proposed part 450, because these terms have different meanings.

In the final rule, the FAA replaces the word “envelope” with the word “scope.” “Scope”
more accurately captures “envelope, parameter, or situation” as used in the definition of “safety
element approval.” For consistency, the same change is made in § 437.21.

d. Policy Review (§ 450.41)

In the NPRM, the FAA proposed to remove the requirement that applications include, for
the purpose of conducting a policy review, information related to the structural, pneumatic,
propulsion, electrical, thermal, guidance, and avionics systems used in the launch vehicle and all
propellants. Instead, in order for the FAA to conduct its policy review, the FAA proposed that an
applicant identify the launch or reentry vehicle and its proposed flight profile and describe the
vehicle by characteristics that include individual stages, its dimensions, type and amounts of all
propellants, and maximum thrust. In the final rule, the FAA adopts § 450.41 (Policy Review and
Approval) as proposed.

Boeing, Lockheed Martin, Northrop Grumman, Sierra Nevada, and ULA suggested the
FAA change the word “normal” in proposed § 450.41(¢e)(4)(iv) to “nominal” to be consistent
with industry vernacular.

The FAA disagrees with this suggestion because the FAA seeks a range of possible
impact areas in this section, not a particular impact point inferred by the use of “nominal.”

Boeing, Lockheed Martin, Northrop Grumman, and ULA recommended the FAA add to
§ 450.41(b)(3) the phrase “but not limited to” in order to allow the FAA to consult Federal

agencies other than the National Aeronautics and Space Administration (NASA).



The FAA disagrees that the additional language is needed to clarify that the FAA may
consult Federal agencies other than NASA pursuant to § 450.41(b)(3). The term “include”
implies the phrase “but not limited to.”

The FAA notes, consistent with current practice, that if a launch or reentry proposal
would potentially jeopardize U.S. national security or foreign policy interests, or international
obligations of the United States, the FAA may seek additional information from an applicant in
support of interagency consultation to protect U.S. Government interests.

An individual commenter recommended the FAA require licensees to comply with the
Committee on Space Research’s planetary protection policy (COSPAR PPP) as a means of
ensuring that commercial launches comply with the Outer Space Treaty and of resolving existing
gaps in the statutory prohibition on obtrusive advertising in outer space.

The FAA acknowledges the commenter’s concerns, but the scope of this rulemaking does
not encompass COSPAR’s PPP or the statutory prohibition on obtrusive advertising.

e. Payload Reviews (§ 450.43)

In the NPRM, the FAA proposed to consolidate payload review requirements, remove the
requirement to identify the method of securing the payload on an RLV, add application
requirements to assist the interagency review, such as the identification of approximate transit
time to final orbit and any encryption, clarify the FAA’s relationship with other Federal agencies
for payload reviews, and modify the 60-day notification requirements currently found in
§§ 415.55 and 431.53.

The FAA stated in the NPRM preamble that, while it would review all payloads to
determine their effect on the safety of launch, the FAA will not make a determination on those

aspects of payloads that are subject to regulation by the Federal Communications Commission



(FCC) or the Department of Commerce or on payloads owned or operated by the U.S.
Government. In addition, the proposed rule added informational requirements that would include
the composition of the payload and any hosted payloads, anticipated life span of the payload in
space, any planned disposal, and any encryption associated with data storage on the payload and
transmissions to or from the payload. Finally, the NPRM proposed to preserve the ability of
payload operators to request a payload review independent of a launch license application. The
FAA sought comments on the approach of including more requirements for a payload review in
the regulation in order to expedite payload review application processing, but received none.

In the final rule, the FAA adopts § 450.43 (Payload Review and Determination) with
revisions. The FAA adds the term, “if applicable,” to §§ 450.31(a)(3) and 450.43(a) to clarify
that a payload review is not always required. The FAA notes that all payloads include any hosted
or secondary payloads.

The Commercial Smallsat Spectrum Management Association (CSSMA) suggested that
the FAA adopt a sixty (60) day timeline for independent payload review. CSSMA found little
incentive for a payload owner or operator to use the independent payload review process, absent
a fixed timeline for such payload reviews. CSSMA also recommended language that would
render § 413.21(a) (Denial of a License or Permit) applicable to independent payload reviews.

The FAA declines to revise § 413.21(a) as suggested because the payload review is a
requirement to obtain a launch or reentry license under part 450. The FAA notes that a favorable
payload determination does not itself constitute a license. As such, the procedures set forth in
§ 413.21(a) do not apply to payload reviews, whether conducted independently of or in

conjunction with a license application.



The FAA also declines to incorporate CSSMA’s suggested timeline for review. The FAA
has not specified a timeline to complete payload reviews independent of a license application
because, historically, payload owners or operators have requested such reviews for unique
missions that have raised novel concerns regarding public health and safety, safety of property,
or national security or foreign policy interests of the United States. Because independent payload
reviews often raise complex issues and often require extensive interagency consultation, the
FAA cannot anticipate a standard timeline for payload reviews conducted independently from a
license application. Accordingly, FAA will not establish a standard timeline for such reviews in
its regulations. Applicants are encouraged to discuss timelines to review their particular
proposals during pre-application consultation.

NZSA requested the FAA include in the final rule all legislative or regulatory standards
by which the FAA will assess payloads at the application stage. NZSA stated that doing so
would give owners of novel payloads and non-U.S. operators regulatory certainty on the
standards they must meet to be launched on a vehicle licensed by the FAA. As one example of a
rule that would affect payload review but did not appear in proposed § 450.41, NZSA cited the
prohibition on launching payloads for “Obtrusive Space Advertising.”

The FAA declines to expand the bases for issuing an unfavorable payload determination
beyond those set forth in § 450.43(a). It would not be practical to list every law, regulation, and
policy that may possibly affect a proposed payload under § 450.43. Rather, applicants are
required to complete a pre-application consultation during which the FAA can learn about the
proposed action and advise the applicant on a path forward, including any U.S. regulations, laws,

or policies that may impact its proposal. Payload owners and operators may also use the



independent payload review process set forth in § 450.43(d), which provides greater regulatory
certainty for novel payloads.

Virgin Galactic suggested the FAA treat payloads that stay within a vehicle as additional
equipment on the launch vehicle, subject only to the safety analysis required of any other piece
of equipment on board a launch vehicle. Virgin Galactic commented that requiring a payload
review for items not ejected from a launch vehicle places an unnecessary burden on operators
and the FAA. Virgin Galactic also requested clarification on seemingly contradictory language in
the NPRM preamble regarding a payload placed in outer space versus a payload that remained
on or within the vehicle.

The FAA disagrees with Virgin Galactic’s suggestion. Payloads that (1) stay within a
vehicle, (2) do not contain hazardous materials, or (3) have previously been approved may
require less scrutiny but are still being placed in outer space and therefore meet the 14 CFR
401.5 definition of “payload” and require a payload review. Under
51 U.S.C. 50904(c), the FAA must verify that all licenses, authorizations, and permits required
for a payload have been obtained; and that the proposed launch or reentry will not jeopardize
public health and safety, safety of property, U.S. national security or foreign policy interests, or
international obligations of the United States. The FAA therefore declines to exclude from the
requirement to obtain a payload review any payload that remains on the vehicle.

Virgin Galactic recommended the FAA amend proposed § 450.31(a)(3), which seemed to
require favorable payload determinations for any launch or reentry, noting that not all vehicles
carry payloads. Absent this amendment, Virgin Galactic commented it would need to seek a

waiver for each non-payload flight, creating an unnecessary burden.



The FAA agrees that an applicant does not need to seek a payload determination if the
proposed launch or reentry will not involve a payload. Therefore, the FAA revises § 450.31(a)(3)
by adding the phrase, “if applicable.”

Space Logistics, LLC (Space Logistics) urged the FAA to coordinate with other Federal
agencies before expanding its payload review process in order to avoid duplicating activities.
Space Logistics noted that the requirements to describe encryption associated with a payload’s
data storage and transmissions and to provide any information deemed necessary by the FAA
under proposed § 450.43(i) were open-ended and may duplicate requirements of the FCC,
NASA, the National Oceanic and Atmospheric Administration (NOAA), or Office of Space
Commerce (OSC).

The FAA agrees with Space Logistics’s comment that Federal agencies must continue to
streamline requirements applicable to commercial space activities and work closely to eliminate
duplicative requirements and minimize review times for policy and payload issues. The FAA has
engaged its Federal partners in this rulemaking process in order to minimize duplication. For
instance, the FAA proposed to require that applicants provide encryption data (in
§ 450.43(1)(1)(x)) in part to support the Department of Defense (DOD) review of payloads for
impacts to national security. Encryption information allows the DOD to assess impacts on
national security due to potential cyber intrusion or loss of vehicle control. Through its
interagency coordination, the FAA endeavors not to request information already provided to
other Federal agencies.

Boeing, Lockheed Martin, Northrop Grumman, and ULA suggested adding to proposed
§ 450.43(a) a requirement for FAA coordination with the applicable Federal agency to ensure

that the payload will not interfere with or impede launch, on-orbit operations, or reentry of other



approved missions. The commenters stated this addition would avoid adverse impacts to other
federally-approved missions or operating systems.

Although the FAA agrees that coordination with applicable Federal agencies is important
to ensure a payload or payload class will not interfere with agency operations, the FAA disagrees
that the recommended addition to § 450.43(a) is necessary. The interagency coordination
required for both payload and license application review, coupled with the criteria set forth in
§ 450.43(a)(1) and (a)(2), adequately addresses the commenters’ concerns. Those provisions
direct that the FAA will issue a favorable payload determination if (1) the applicant, payload
owner, or payload operator has obtained all required licenses, authorizations, and permits; and
(2) the launch or reentry of the payload would not jeopardize public health and safety, safety of
property, U.S. national security or foreign policy interests, or international obligations of the
United States. The FAA notes, consistent with current practice, that if a payload or payload class
presents a potential risk to an agency’s asset or other mission, the FAA may seek additional
information from an applicant on behalf of the agency to protect U.S. Government interests and
assets consistent with these two objectives. However, in light of commenters’ concerns, the FAA
is working with the appropriate agencies to increase transparency and support the development
of agency guidance on the interagency consultation process during a payload review. The FAA
also plans to publish its own guidance on payload review, in the form of an Advisory Circular,
which will reference NASA, DOD, or other agency guidance. Insight into the interagency
process will help operators anticipate what questions and concerns may arise during interagency
consultation, which may vary depending on the operation, and will allow operators to be better

prepared to address any potential issues during payload review. To the extent the commenters



intended to address space traffic management or access-to-space issues, such matters exceed the
scope of this rulemaking.

Boeing suggested the FAA refrain, in proposed § 450.43(b)(2), from issuing a
determination on payload components owned, sponsored, or operated by the U.S. Government.
Similarly, Boeing, Lockheed Martin, Northrop Grumman, and ULA recommended the FAA
exclude from the review requirement in proposed § 450.31(a)(3) any payloads that have
undergone safety review or received approval by another Federal agency.

The FAA declines to exclude from review under § 450.43(b) payloads that are sponsored
by the U.S. Government. Section 450.43(b)(2) excludes payloads owned or operated by the U.S.
Government. Payloads that are not owned or operated by the U.S. Government may not have
undergone the same scrutiny, and hence the FAA review is warranted. The FAA also disagrees
with the recommended change to § 450.31(a)(3). Although the FAA does not make a
determination on those aspects of payloads that are subject to regulation by other Federal
agencies, the FAA does review all payloads to determine their effect on the safety of launch,
which may differ from the purpose of another agency’s payload review. As such, no change from
the proposal is made.

Boeing, Lockheed Martin, Northrop Grumman, and ULA recommended adding to the
agencies listed in proposed § 450.43(e)(3) the FCC, NOAA, and the National
Telecommunications and Information Administration. The commenters also proposed adding to
the interagency consultation process set forth in proposed § 450.43(e) a requirement that the
FAA consult with Federal launch or reentry sites to coordinate facility information for MPL
determination, and to coordinate collision avoidance analysis with the cognizant Federal agency,

when the launch or reentry activity is not on a Federal launch or reentry site. The commenters



stated that operators should not have to obtain and provide Federal site facility information,
which is often sensitive and not available to commercial operators.

The FAA disagrees that the recommended addition to § 450.43(e)(3) is necessary. The
list of agencies that the FAA consults with under § 450.43(e) is not exhaustive and does not
preclude consultation with any other Federal entity in order to ensure that a payload meets the
criteria set forth in § 450.43. With respect to the recommendation for the FAA to add the
interagency consultation process to its MPL determination, current regulations address
coordination. In addition, changes to part 440 are outside the scope of the rulemaking. In
accordance with 14 CFR 440.7(b), the FAA consults with Federal agencies that are involved in,
or whose personnel or property are exposed to risk of damage or loss as a result of, a licensed
activity and obtains any information needed to determine financial responsibility requirements.
Similarly, collision avoidance analysis is conducted wholly outside of the payload review. Part
450 provides for coordination of collision avoidance analyses with the cognizant Federal agency,
though this coordination is primarily conducted on a launch-by-launch basis, and well after the
payload review process, which often occurs during the application review process.

f- Safety Review and Approval (§ 450.45)

i. Launch and Reentries from a Federal Launch or Reentry Site (§ 450.45(b))

In the NPRM, to address concerns regarding duplicative government requirements at
Federal launch or reentry sites, the FAA proposed largely performance-based requirements for
both ground and flight safety that an operator could meet using Air Force and NASA practices as
means of compliance. The FAA pointed out that it issues a safety approval to a license applicant
proposing to launch from a Federal launch or reentry site if the applicant satisfies the

requirements of part 415, subpart C (Safety Review and Approval for Launch from a Federal



Launch Range), and has contracted with the Federal site for the provision of safety-related
launch services and property, as long as an FAA LSSA shows that the site’s launch services and
launch property satisfy part 417. The FAA did not refer to the LSSA process in the regulatory
text in proposed part 450. The FAA did propose, in § 450.45 (Safety Review and Approval)
paragraph (b), that the FAA would accept any safety-related launch or reentry service or property
provided by a Federal launch or reentry site or other Federal entity by contract, as long as the
FAA determined that the launch or reentry services or property provided satisfy part 450.

The FAA adopts § 450.45(b) as proposed, with one revision. The FAA changes the
reference to “Federal range” to “Federal launch or reentry site” throughout part 450, to include
NASA and DOD launch and reentry sites.

As discussed in the NPRM preamble, the FAA assesses each Federal launch or reentry
site and determines if the Federal site meets FAA safety requirements. If the FAA assessed a
Federal launch or reentry site and found that an applicable safety-related launch service or
property satisfies FAA requirements, then the FAA treats the Federal site’s launch service or
property as that of a launch operator’s, and there is no need for further demonstration of
compliance to the FAA. The FAA reassesses a site’s practices only when the site changes its
practice. The final rule maintains the position discussed in the NPRM, namely that these
performance-based regulations allow an operator to use DOD and NASA practices as a means of
compliance. In addition, this rule introduces a provision that allows operators operating from
certain Federal sites to opt out of demonstrating compliance with the FAA’s ground safety

requirements.



CSF and Space Florida submitted comments indicating their dissatisfaction with the
NPRM’s approach to reducing duplication regarding launch from a Federal launch or reentry
site. ULA encouraged the FAA to reduce duplication between the FAA and Federal sites.

Northrop Grumman commented that the FAA should accept the Federal launch or reentry
site safety processes as satisfying FAA requirements because it was reasonable to presume
changes to launch range regulations would continue to provide for safe pre-flight and flight
operations on Federal launch or reentry sites. Similarly, SpaceX stated that part 450 or its
supporting documents should reference agreements between the FAA and other Federal entities,
including the USAF, which allow each agency to accept the analyses and technical
determinations of the other. Blue Origin commented that it looks forward to understanding the
contents of any agreements between the ranges and the FAA.

Another individual commenter raised similar concerns that the FAA’s proposed licensing
regulations do not resolve long-standing issues with duplicative and overlapping rules burdening
commercial launch operators at the KSC and CCAFS. CSF stated that duplicative or conflicting
rules among overlapping Federal jurisdictions create a barrier to entry for small startups and
unnecessarily increase the cost of space access to all users by forcing all providers either to pass
those costs on to their customers (including the U.S. Government) or to be denied the availability
of new capabilities due to lack of bandwidth and resources. CSF argued that this burden will
drive internationally-competed business to other countries to avoid the cost or schedule impacts
arising from duplicative, conflicting, and overlapping sets of rule. CSF also argued the FAA did
not address the overlapping jurisdiction of the FAA and other Federal and State agencies (the

Occupational Safety and Health Administration (OSHA), the Environmental Protection Agency



(EPA), the Bureau of Alcohol, Tobacco, Firearms and Explosives (ATF), and their State and
local equivalents) for hazardous ground operations.

The FAA does not agree with the comment that the FAA is duplicating oversight with
other agencies such as OSHA, EPA, and ATF. Commercial space activities may be subject to the
jurisdiction of multiple Federal agencies depending on the types of activities that are being
conducted. OSHA, EPA, and ATF may regulate or provide oversight for different aspects of an
operation without duplicating FAA oversight. The authority for protecting public health and
safety, safety of property, and national security and foreign policy interests of the United States
during commercial space launches and reentries remains solely with the FAA.

In the interest of removing duplicative authorities, CSF suggested the FAA should
acknowledge when other agencies have jurisdiction over activities and not duplicate that
oversight. SpaceX recommended that instead of the FAA’s determining that the launch or reentry
services or property provided by a Federal launch or reentry site or other Federal entity satisfy
part 450, the FAA should just determine that the site operations are in good standing.

In the final rule, an operator may meet part 450’s performance-based requirements using
DOD and NASA practices that have been accepted by the FAA as a means of compliance. An
applicant would reference in its application those DOD or NASA requirements or procedures
accepted as means of compliance. The 2015 Commercial Space Launch Competitiveness Act
directed the Secretary of Transportation to consult with the Secretary of Defense, Administrator
of NASA, and other agencies, as appropriate, to identify and evaluate requirements imposed on
commercial space launch and reentry operators to protect the public health and safety, safety of
property, national security interests, and foreign policy interests of the United States. It also

directed the Secretary of Transportation to resolve any inconsistencies and remove any outmoded



or duplicative Federal requirements or approvals applicable to any commercial launch of a
launch vehicle or commercial reentry of a reentry vehicle.? The FAA has worked closely with
DOD and NASA in developing part 450 to minimize any need for a DOD or a NASA facility to
impose additional requirements.’® The FAA will continue to work with DOD and NASA in
reviewing means of compliance that involve these Federal entities’ practices to ensure those
practices continue to satisfy the FAA’s part 450 requirements. The FAA expects that there will
be few, if any, instances in which DOD or NASA practices do not satisfy part 450’s
performance-based requirements. In addition, part 450 should provide enough flexibility to
accommodate changes in DOD and NASA practices in the future.

In addition to issuing performance-based requirements that an operator could meet using
DOD and NASA practices as means of compliance, the FAA has addressed concerns regarding
duplicative government requirements by modifying its approach to ground safety at certain
Federal sites. For ground safety, the Administrator may determine that the Federal launch or
reentry site’s ground safety processes, requirements, and oversight are not inconsistent with the
Secretary’s statutory authority over commercial space activities. Therefore, under § 450.179
(Ground Safety—General) paragraph (b), an operator is not required to comply with the ground
safety requirements of part 450 if:

(1) The launch or reentry is being conducted from a Federal launch or reentry site;

(2) The operator has contracted with the Federal launch or reentry site for ground safety

services or oversight; and

35 Pub. Law 114-90—NOV. 25, 2015 U.S. Commercial Space Launch Competitiveness Act.

36 Note that the John S. McCain National Defense Authorization Act for Fiscal Year 2019 (NDAA) includes a
provision stating that the Secretary of Defense may not impose any requirement on a licensee or transferee that is
duplicative of, or overlaps in intent with, any requirement imposed by the Secretary under 51 U.S.C. chapter 509,
unless imposing such a requirement is necessary to avoid negative consequences for the national security space
program.



(3) The Administrator has determined that the Federal launch or reentry site’s ground
safety processes, requirements and oversight are not inconsistent with the Secretary’s
statutory authority over commercial space activities.

In making the determination to accept the Federal site’s processes without specific
compliance with ground safety regulations, under § 450.179(c), the Administrator will consider
the nature and frequency of launch and reentry activities conducted from the Federal launch or
reentry site, coordination between the FAA and the Federal launch or reentry site safety
personnel, and the Administrator’s knowledge of the Federal site’s requirements. The FAA will
consider the nature and frequency of the activity in order to evaluate a site’s level of experience
with different types of launch and reentry operations. An example of the “nature” of the launch
and reentry activities would be that a site’s experience with non-toxic or non-explosive
propellant might not qualify the site for an exemption from FAA ground safety requirements
involving toxic or explosive materials. The FAA makes this change to respond to the direction of
SPD-2, the National Space Council, and the recommendation of the ARC to address duplicative
requirements across Federal agencies for commercial space licensing.

In the final rule, an operator need not comply with the ground safety requirements
contained in §§ 450.181 (Coordination with a Site Operator) through 450.189 (Ground Safety
Prescribed Hazard Controls) if the conditions in § 450.179(b) are met. In making this change, the
FAA preserves its statutory jurisdiction over those ground safety activities that are part of launch
and reentry, but recognizes certain Federal processes and procedures as sufficient to meet the
FAA’s mandate.

For § 450.179(b) to apply, an operator must conduct launch or reentry activities from a

Federal launch or reentry site. The FAA limits the applicability of this provision to certain



Federal sites, such as Kennedy Space Center and Cape Canaveral Air Force Station, because they
have a long history of conducting launches and reentries in a manner consistent with FAA
regulations. In addition, an operator must contract with the Federal launch or reentry site for
ground safety services or oversight. The FAA would require that the operator have a written
agreement with the Federal site to use its ground safety services or oversight and comply with its
ground safety processes and requirements. Finally, the Administrator must have determined,
consistent with the considerations in § 450.179(c), that the Federal launch or reentry site’s
ground safety processes, requirements, and oversight are not inconsistent with the Secretary’s
statutory authority over commercial space activities. In considering the site’s ground safety
record, the Administrator will consider the extent and sophistication of both its ground safety
procedures and the frequency with which the site uses them during FAA-licensed activities.

In making the determination to accept a Federal site’s ground safety procedures, the
Administrator generally will accept only those sites that have a regular cadence of both
commercial and government launches and highly developed, well-understood processes and
procedures. In considering the coordination between the FAA and the Federal site safety
personnel, the Administrator generally will approve only those sites with which the FAA has a
long-term working relationship through the Common Standards Working Group (CSWG).
Familiarity with a Federal site’s ground safety practices and procedures is the only means by
which the FAA can ensure it has met its statutory obligation to ensure public health and safety,
safety of property, and national security and foreign policy interests of the United States. When
the Administrator finds that a site meets the conditions in § 450.179(b), the FAA will develop a
Memorandum of Agreement (MOA) with the approved site and publish the MOA on the FAA’s

website. If these conditions are met, then the operator can seek FAA permission during pre-



application consultation to comply only with the ground safety regulations imposed by the
Federal site. The FAA will publish, maintain, and update the Federal launch and reentry site
ground safety MOAs on its website.

For Federal launch or reentry sites or other Federal entities that do not satisfy the
conditions in § 450.179(b), the final rule retains the LSSA-like process in accordance with
§ 450.45(b). As noted earlier, the FAA believes that because of the performance-based nature of
part 450, Federal launch or reentry sites will typically satisfy most or all FAA requirements.

ii. Radionuclides (§ 450.45(e)(6))

In the NPRM, the FAA proposed in § 450.45(e)(6) that the FAA would evaluate the
launch or reentry of any radionuclide on a case-by-case basis, and issue an approval if the FAA
finds that the launch or reentry is consistent with public health and safety, safety of property, and
national security and foreign policy interests of the United States. For any radionuclide on a
launch or reentry vehicle, an applicant would need to identify the type and quantity, include a
reference list of all documentation addressing the safety of its intended use, and describe all
approvals by the Nuclear Regulatory Commission for pre-flight ground operations.

SpaceX requested that the FAA clarify the intent of this regulation, as this topic is heavily
regulated by other Federal entities. In addition, SpaceX recommended that the FAA defer to and
accept results from other Federal entities when applicable, and stated that processes for
acceptance and deferral should be provided in an AC.

As discussed in the NPRM preamble, § 450.45(e)(6) will address the potential launch or
reentry of radionuclides, similar to current § 415.115(b), but with the addition of reentries. It is
the current practice of the FAA to address novel public safety issues on a case-by-case basis

because such proposals are so rarely encountered in commercial space transportation. When



applicable, FAA will work closely with other Federal entities to avoid duplicative requirements.
Moving forward however, the Presidential Memorandum on Launch of Spacecraft Containing
Space Nuclear Systems?” directs the Secretary to issue public guidance for applicants seeking a
license for launch or reentry of a space nuclear system. The FAA is currently developing this
guidance.

8. Environmental Review (§ 450.47)

In the NPRM, the FAA proposed to consolidate and clarify environmental review
requirements for launch and reentry operators in a single section, § 450.47 (Environmental
Review). In addition, the FAA proposed to revise §§ 420.15, 433.7, 433.9, and 437.21 to
conform to the changes in proposed § 450.47. These revisions codify the environmental review
process as currently conducted, in accordance with FAA Order 1051.F, in which applicants for a
launch or reentry license provide the FAA with the information needed to comply with the
National Environmental Policy Act (NEPA) and other applicable environmental laws,
regulations, and Executive Orders.

In the final rule, the FAA adopts § 450.47 as proposed with revisions. The FAA revises
§ 450.47(b) to affirmatively state that an applicant must prepare an Environmental Assessment
(EA), assume financial responsibility for preparation of an Environmental Impact Statement
(EIS), or provide information to support a written re-evaluation of a previously submitted EA or
EIS, when directed by the FAA. The FAA revised this section to clarify that the FAA, not the
applicant, determines which environmental documentation is required by NEPA. If the FAA
determines that under NEPA an EIS is required, the FAA will select a contractor to prepare the

EIS for the license applicant who will pay the contractor. The FAA also revised §§ 420.15(b),

37 https://www.whitehouse.gov/presidential-actions/presidential-memorandum-launch-spacecraft-containing-space-
nuclear-systems/ (August, 2019).



433.7(c), 437.21(b)(1)(iii), and 450.47(c) to clarify that it is the FAA’s responsibility to
determine whether a Categorical Exemption (CATEX) applies under NEPA.

An applicant may provide data and analysis to assist the FAA in determining whether a
CATEX could apply (including whether an extraordinary circumstance exists) to a license
action. Examples include modifications that are administrative in nature or involve minor facility
siting, construction, or maintenance actions. In the final rule, the FAA revises §§ 420.15(b),
433.7(c), 437.21(b)(1)(ii1), and 450.47(c) to state affirmatively that it is the FAA’s responsibility
to determine whether a CATEX applies rather than an applicant’s responsibility to request a
CATEX.

If a CATEX does not apply to the proposed action, but it is not anticipated to have
significant environmental effects, then NEPA requires the preparation of an EA. When directed
by the FAA, an applicant must prepare an EA with FAA oversight. When NEPA requires an EIS
for commercial space actions, the FAA uses third-party contracting to prepare the document.
That is, the FAA selects a contractor to prepare the EIS, and the license applicant pays the
contractor. Finally, if an EA or EIS was previously developed, the FAA may require an applicant
to submit information to support a written re-evaluation of the environmental document by an
FAA-selected contractor to ensure the document’s continued adequacy, accuracy, and validity.3?

This rule will not alter the current environmental review requirements. However, as
explained in the NPRM preamble, the consolidation of the launch and reentry regulations
necessitates a consolidation of the environmental review requirements.

CSF asked the FAA to explain why it added the requirement that applicants prepare EAs

with FAA oversight, assume financial responsibility for preparation of an EIS, or submit a

33 FAA Order 1050.1, Environmental Impacts: Policies and Procedures, provides a more detailed description of the
FAA’s policies and procedures for NEPA and CEQ compliance.



written re-evaluation of a previously submitted EA or EIS. CSF requested clarification on the
phrase “under FAA oversight” in proposed § 450.47, versus the current language in FAA Order
1050.1 that requires FAA approval of an applicant-prepared EA. CSF requested further that the
FAA clarify when and for what purpose the FAA might require an applicant to prepare a written
re-evaluation of a previously-submitted EA or EIS, noting that the costs and schedule impacts of
this requirement are unclear.

As noted in the NPRM, the changes to the regulatory text on environmental review do not
represent a substantive change to past regulations or to current practice. Section 450.47 reflects
the existing environmental review process that §§ 415.201 and 415.203 broadly described, in
which applicants must provide sufficient information to enable the FAA to comply with NEPA.
Section 450.47 replaces this general requirement by identifying the specific documents that the
FAA may require applicants to provide and the process to prepare those documents. The
language added to § 450.47 reflects current practice and is consistent with NEPA and FAA
policy. According to FAA Order 1050.1, unless the FAA determines that a categorical exclusion
applies, the FAA may prepare an EA, EIS, or written re-evaluation, or direct an applicant to
provide the information as described in §§ 450.47(b)(1), (2), and (3).3° In response to CSF’s
comment, the FAA revises § 450.47(b), as well as §§ 420.15(b), 433.7(b), and 437.21(b)(1)(ii),
from the language proposed in the NPRM to state expressly that an applicant must provide the
documents set forth in paragraph (b) “when directed by the FAA.” The modified text clarifies the

applicant’s responsibilities in accordance with FAA Order 1050.1 (Paragraph 2-2-2). These

39 Currently, the FAA has not established categorical exclusions for this program. However, the FAA may propose
new categorical exclusions applicable to the program after the FAA’s performance of NEPA reviews of proposed
actions finds that the actions, when implemented, do not result in significant individual or cumulative environmental
effects.



responsibilities are consistent with current practice and will not increase the cost, impact
schedules, or alter the burden under the previous regulations.

With respect to § 450.47(b)(1), “with FAA oversight” means the FAA will guide the
work of an applicant or an applicant’s contractor. In order to use an applicant or contractor-
prepared document for compliance with NEPA or other environmental requirements, the FAA must
evaluate and take responsibility for the document. The FAA’s oversight ensures that: (1) the
applicant’s potential conflict of interest does not impair the objectivity of the document; and (2) the
EA meets the requirements of FAA Order 1050.1. The FAA may require an applicant to submit
information to support a written re-evaluation of a previously prepared environmental document
(i.e., a draft or final EA or EIS) to determine whether the document remains valid or a new or
supplemental environmental document is required. Applicants should work closely with the FAA to
determine the documentation requirements of NEPA and other applicable environmental
requirements.*’ In response to CSF’s comment, the FAA revises § 450.47(b)(3), as well as
§§ 420.15(b), 433.7(b), and 437.21(b)(1)(i1), to clarify that an applicant would submit
“information to support” a written re-evaluation of a previously submitted EA or EIS, rather than
the re-evaluation document itself, as proposed. The contractor selected by the FAA will use the
information provided by the applicant to prepare the re-evaluation document.

CSF commented that the FAA should adopt, to the greatest extent possible, NEPA
documentation from other Federal agencies or licensed site operators.

The FAA notes that it may adopt, in whole or in part, another Federal agency’s draft or final

EA, the EA portion of another agency’s EA/FONSI#!, or EIS in accordance with applicable

40 See FAA Order 1050.1, Section 9-2.
41 Finding of No Significant Impact.



regulations and authorities implementing NEPA.*> Whenever possible, the FAA will adopt the other
Federal agency’s NEPA documents to support the issuance of launch and reentry licenses. Further,
the FAA encourages early coordination with the FAA to benefit applicants that are seeking
approvals from other Federal agencies related to the FAA-issued license (e.g., an applicant
seeking approval from a Federal agency to make modifications on a Federal launch or reentry
site in anticipation of receiving a launch license from the FAA). This coordination will increase
the likelihood of a more efficient environmental review process as the applicant seeks different
but related approvals from multiple Federal agencies. The applicant should consult with the FAA
early in the project’s development phase, prior to the development of the NEPA document, to
determine environmental review responsibilities, and the appropriate level of review, and to
foster efficient procedures to develop documentation to meet the agencies’ legal requirements.

CSF also encouraged the FAA to request appropriations to fund regional or area EAs.
This recommendation is beyond the scope of this rulemaking.

The Aircraft Owners and Pilots Association (AOPA) stated its concern that, under the
proposed regulations, existing Special Use Airspace approvals (SUAs) would be activated for
purposes that may not align with the original environmental determinations that led to approval
of the SUAs. AOPA noted that the environmental process for establishing SUAs includes
detailed studies of the intended activity, its frequency, and its effect on the public. Many of the
SUAs activated in support of commercial space activity originally underwent environmental
review and approval on the assumption that they were supporting military or governmental

activity, not commercial civil space operators.

4240 CFR 1506.3 of the Council on Environmental Quality (CEQ) Regulations and FAA Order 1050.1, as of the
publication date of this rule.



This rule will not affect the environmental determination process for establishing or
altering SUAs. Environmental review concerns associated with the designation or activation of
SUAs are not the subject of this rulemaking. The FAA notes that all environmental impacts
associated with a proposed launch or reentry will be addressed in the NEPA document prepared
for that activity.

AOPA urged the FAA to ensure that the documentation for commercial space operations
is complete and transparent so that the public can understand and identify potential impacts.

This rule will not alter the current environmental review process, which requires
documentation of environmental impacts. The FAA remains responsible for complying with
NEPA and other applicable environmental laws, regulations, and Executive Orders prior to
issuing a launch or reentry license. The FAA ensures transparency of the potential environmental
impacts by publishing all draft and final EAs and EISs, and associated Findings of No
Significant Impact and Records of Decisions.

CSF and Denver International Airport requested clarification on how the environmental
reviews required under NEPA would apply to multiple sites. In accordance with applicable
regulations and authorities implementing NEPA, the FAA’s decision-making process must
consider and disclose the potential impacts of a proposed action and its alternatives on the
quality of the human environment. This process includes considering the impacts of launches
from multiple sites, which may be covered in a single NEPA document when appropriate. In
some instances, one single NEPA document may not be possible and individual site-specific
NEPA documents could be developed. The FAA is examining the use of programmatic NEPA
documents to analyze the impacts of launches from multiple sites. Under such an approach,

applicants could tier their individual, site-specific NEPA analyses from the programmatic



document.®3 The FAA will conduct programmatic EA analyses consistent with FAA Order
1050.1 and CEQ regulations.

SpinLaunch stated the environmental review process is lengthy, sometimes taking as long
as 2 years or more. To facilitate the process, it recommended (1) including the environmental
review within the statutory period, thereby forcing an expedited process; and (2) establishing
limited environmental approval for proposed activities (e.g., non-rocket launch systems) that do
not have the adverse environmental impacts of a traditional rocket.

The FAA does not consider the 180-day statutory review period to include NEPA
document preparation. Specifically, the applicant must submit a completed EIS prepared by the
FAA (or an FAA-selected and managed consultant contractor) or an FAA-approved EA,
categorical exclusion determination from the FAA, or written re-evaluation as part of its
application materials. The statutory application review period is not intended to encompass the
time needed for the applicant to develop the necessary application materials, including
environmental documentation. Regarding the commenter’s second recommendation, the FAA is
bound by CEQ’s NEPA regulations. There are three levels of NEPA review: CATEX, EA, and EIS.
Each of the three levels of review is described in FAA Order 1050.1. The required level of review
depends on the nature of the commercial space action. Applicants should coordinate with the FAA
early in the application process to determine the appropriate level of NEPA review based on the
potential for significant impact.

Boeing, Lockheed Martin, Northrop Grumman, and ULA jointly recommended adding to
proposed § 450.47(a) a statement requiring the FAA to coordinate with other government entities

to assist the applicant in completing EAs, in order to alleviate the cost impact on operators who

43 See Order 1050.1, Section 3-2.



currently have to negotiate multiple sets of requirements by Federal, State, and local
governments. The joint commenters also recommended amending §§ 420.15(b)(ii), 433.7(b)(2),
and 450.47(b)(2) to allow EISs to be prepared by an FAA-approved consultant contractor, in
addition to one selected and managed by the FAA. The commenters suggested these changes
would provide flexibility and allow an operator to use qualified EIS contractors at the State- or
local-level as long as the contractor meets the qualifications for completing an EIS in accordance
with the law.

The FAA declines the suggested regulatory text changes.

Section 1506.5(¢c) of the CEQ Regulations for Implementing the Provisions of NEPA and
Appendix C of FAA Order 1050.1 state that EISs must be prepared by a contractor selected by
the lead agency to avoid a conflict of interest.

Boeing, Lockheed Martin, Northrop Grumman, and ULA recommended the FAA craft an
additional section to proposed § 450.47 to address space environmental impacts such as debris,
collision risk, and interference.

The FAA does not agree with this recommendation. The applicability of NEPA to space
debris is outside the scope of this rulemaking.

One individual commenter expressed concern that the proposed part 450 may cause
companies to forgo environmental considerations or somehow bypass compliance requirements.
The proposal does not alter NEPA and will continue to require potential licensees to comply with
all policies and procedures implementing NEPA, as well as other applicable environmental laws,

regulations, and Executive Orders intended to protect the environment.



4. Part 450 Subpart C—Safety Requirements

a. Neighboring Operations Personnel (§ 450.101(a) and (b))

In the NPRM, the FAA proposed to carve out separate individual and collective risk
criteria for neighboring operations personnel. The proposal was intended to reduce the need to
clear or evacuate other launch operator personnel during a commercial launch or reentry
operation. Under the current regulations, an operator may be required to clear anywhere from a
handful of employees to over a thousand employees from a neighboring site for a significant
portion of a day. To address this issue, the NPRM proposed to define “public” and “neighboring
operations personnel” in § 401.5. Under the proposal, neighboring operations personnel would
still be members of the public, but would be subject to different individual and collective risk
criteria. These proposed regulations were intended to enable neighboring operations personnel to
remain within safety clear zones and hazardous launch areas during flight as long as their risk did
not exceed the newly designated thresholds.

In the final rule, the FAA adopts the proposal for neighboring operations personnel in
§§ 401.7, 440.3, 450.101(a) and (b), and 450.137(c)(6). The FAA revises the § 401.7 definition
of “neighboring operations” by removing the phrase “as determined by the Federal or licensed
launch or reentry site operator” because the phrase is not relevant to the definition of neighboring
operations personnel. The FAA also revises § 450.133 (Flight Hazard Area Analysis) paragraph
(e)(2) to require that an applicant provide the hypothetical location of any member of the public
that could be exposed to a probability of casualty of 1 x 10~ or greater for neighboring
operations personnel, in response to a comment to clarify representative probability contours.

The FAA sought comment on the proposed approach, as well as on proposals (1) not to

require that neighboring operations personnel be specially trained, (2) not to designate ground



operations hazard criteria for neighboring operations personnel, and (3) for the purpose of
determining MPL, to align the individual risk threshold for neighboring operations personnel
with the threshold for losses to government property and involved government personnel. Many
commenters agreed with the FAA’s proposal to change the risk threshold for neighboring
operations personnel, stating that a higher risk threshold is necessary to allow for co-processing
of multiple operations at a single facility. Despite this general agreement, some commenters
disagreed with the specifics of the proposal. Several commenters pointed out that the FAA’s
approach to neighboring operations personnel differs from the ARC recommendation to exclude
permanently badged personnel and neighboring launch operations from the definition of “public”
but still to employ mitigation measures for uninvolved neighboring operations personnel when a
hazardous operation or launch is scheduled.

Several commenters, including Blue Origin, Boeing, CSF, Lockheed Martin, Northrop
Grumman, Space Florida, SpaceX, ULA, and Virgin Orbit, commented that neighboring
operations personnel should not be included as members of the public. CSF stated that
neighboring operations personnel should not be considered members of the public because they
have essential, on-going requirements to conduct neighboring space transportation activities.
CSF further stated that the FAA has the flexibility to exclude neighboring operations personnel
from its definition of “public.” Blue Origin similarly stated that neighboring operations
personnel are more familiar with the hazardous operations present at a launch site and may have
a relationship or engagement with their neighboring operators and, therefore, should be treated
differently from the public who are completely uninvolved and are not knowledgeable about
launch and reentry operations. Space Florida also commented that employees of the licensee who

may be working on a test program or a different launch or reentry program are not members of



the public and raised the question whether the FAA should have statutory authority over launch
essential personnel of a neighboring operator for other launch, reentry, or associated operations.
Virgin Orbit commented that it would be better to include neighboring operations personnel
under launch personnel, rather than requiring a new and possibly burdensome expected casualty
analysis.

The FAA agrees that neighboring operations personnel are a unique category of people
because of their essential, ongoing tasks. The FAA disagrees, however, with commenters’
assertions that neighboring operations personnel should be excluded from the definition of
“public” because of their involvement in launch operations or the tasks they are expected to
perform. The FAA has a statutory obligation to protect the health and safety of members of the
public. Prior to this rulemaking, the FAA defined public safety, for a particular licensed launch,
as the safety of people and property that are not involved in supporting the launch, including
those people and property that may be located within the boundary of a launch site, such as
visitors, individuals providing goods or services not related to launch processing or flight, and
any other launch operator and its personnel. The FAA’s definition of “public” is derived from the
definition of “public safety” in § 401.5 and the definition of “public” in § 420.5.44

The FAA’s definition of “public” encompasses neighboring operations personnel because
they are not involved in supporting the specific launch or reentry they are neighboring. The FAA
agrees that neighboring operations personnel are more familiar with the hazardous operations
present at a launch site and may have a relationship or engagement with their neighboring
operators, but the FAA does not find that to be sufficient to exclude them from the definition of

“public.” It was a factor, however, in the FAA’s decision to apply a risk requirement to

44 Both of these definitions are being replaced by the new, consolidated definition of “public” in § 401.7.



neighboring operations personnel different from the requirement applied to other members of the
public. Although this rule includes neighboring operations personnel in the definition of
“public,” the FAA recognizes that neighboring operations personnel are aware of the inherent
risks associated with launch and reentry activities and are likely trained and prepared to respond
to hazards present at these sites. Because of these differences, as well as their unique role in
performing safety, security, and critical tasks, the FAA considers neighboring operations
personnel a separate category of public, whose collective exposure to risk may not exceed 2

x 10* and for whom the risk to any individual may not exceed 1 x 10,

The FAA disagrees with Virgin Orbit’s comment that neighboring operations personnel
should be included as launch personnel so as to be exempted from risk calculations and eliminate
the burden of the additional risk calculation. Neighboring operations personnel are not
supporting the licensed activity and are members of the public; therefore, they must be protected
under the FAA’s statutory mandate. The FAA acknowledges that this conclusion requires risk
analysis for the neighboring operations personnel; however, the FAA expects that this analysis
will involve little additional effort because the operator already has to perform a similar analysis
for the other members of the public and will only need to account for the population of
neighboring operations personnel, if any. For these reasons, the FAA adopts the proposal without
amendment.

In addition to comments recommending that neighboring operations personnel be
excluded from the definition of “public,” several commenters had other recommendations for the
proposed definition of “public.” CSF commented that the proposal does not specify how
involved in a licensed operation a person needs to be to fall outside public risk protections. CSF

also proposed that the definition of “public” should allow for a risk threshold for those who have



been briefed on the risks and hazards and chosen to participate to the same level as neighboring
operations personnel, and that historic NASA operations have followed this model. CSF further
stated that the definition of “public” should not include persons who have a passive involvement
in the licensed activity, such as invited guests of the operator, customers, families of astronauts,
and other stakeholders with a legitimate enough interest in the launch or reentry activity to be on-
site. SpaceX echoed CSF’s comments on this issue, and further suggested that the definition of
“public” should generally include only those people who reside and work outside the controlled
areas of a launch or reentry site. Blue Origin, CSF, and SpaceX recommended excluding invited
guests of the launch or reentry operator from the definition of “public.”

As discussed earlier, the FAA’s definition of “public” was derived from the definition of
“public safety” in § 401.5 and the definition of “public” in § 420.5. Historically, the FAA has
considered “public” to include all people and property that are not involved in supporting a
licensed or permitted launch and in the final rule extends the same definition to reentry. While
neighboring operations personnel or invited guests* may accept a higher level of background
risk, they are not involved in supporting the particular licensed operation and this rule continues
the FAA’s longstanding practice of protecting them as members of the “public.” While the FAA
expects that certain members of the public may be briefed and aware of hazards, the FAA does
not agree with CSF’s rationale that being informed is a sufficient condition for such persons to
be treated under the higher risk threshold for neighboring operations personnel. In addition to
being informed of potential hazards, neighboring operations personnel are required to perform
safety, security, or critical tasks at the neighboring site. The FAA finds that the necessity of these

tasks justifies the minimal increase in risk to which neighboring operations personnel are

4 The FAA is not proposing a higher risk threshold for invited guests or other consenting members of the public at
this time.



exposed. Informed members of the public do not meet this criterion and, therefore, will continue
to be protected at the public threshold rather than the higher threshold for neighboring operations
personnel.

The FAA considered potential regulatory mechanisms for allowing public stakeholders
with a legitimate enough interest in the launch or reentry activity to be on-site as requested by
commenters. However, the FAA identified certain statutory and regulatory challenges with
making these changes as a part of this final rule. Given the inherent risks associated with
commercial space activity, Congress established a framework for liability insurance and financial
responsibility that distinguishes individuals involved in launch or reentry activities from third
parties. Section 50902 defines third party as persons other than launch or reentry participants.*
Section 50914 states that a licensee must obtain liability insurance to protect launch or reentry
participants from third party claims, based on maximum probable loss calculations.*’
Additionally, section 50914(b) establishes a reciprocal waiver of claims regime for applicable
parties whereby each party to the waiver agrees to be responsible for personal injury to, death of,

or property damage or loss sustained by it or its own employees resulting from an activity carried

46 Specifically, in accordance with § 50902(26), “third party” means a person except—
(A) the United States Government or the Government’s contractors or subcontractors involved in launch
services or reentry services;
(B) a licensee or transferee under this chapter;
(C) a licensee’s or transferee’s contractors, subcontractors, or customers involved in launch services or reentr