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B. Identification of accident failure sce-
narios, probability assessments for each, and 
estimation of risks to Government per-
sonnel, individuals not involved in licensed 
reentry, and Government property, due to 
property damage or bodily injury. The esti-
mation of risks for each scenario shall take 
into account the number of such individuals 
at risk as a result of reentry (flight) and 
landing of a reentry vehicle (on-range, off- 
range, and down-range) and specific, unique 
facilities exposed to risk. Scenarios shall 
cover the range of reentry trajectories for 
which authorization is sought. 

C. On-orbit risk analysis assessing risks 
posed by a reentry vehicle to operational 
satellites during reentry. 

D. Reentry risk analysis assessing risks to 
Government personnel and individuals not 
involved in licensed activities as a result of 
inadvertent or random reentry of the launch 
vehicle or its components. 

E. Nominal and 3-sigma dispersed trajec-
tories in one-second intervals, from reentry 
initiation through landing or impact. (Co-
ordinate system will be specified on a case- 
by-case basis) 

F. Three-sigma landing or impact disper-
sion area in downrange (±) and crossrange 

(±) measured from the nominal and contin-
gency landing or impact target. The appli-
cant is responsible for including all signifi-
cant landing or impact dispersion constitu-
ents in the computations of landing or im-
pact dispersion areas. The dispersion con-
stituents should include, but not be limited 
to: Variation in orbital position and velocity 
at the reentry initiation time; variation in 
re-entry initiation time offsets, either early 
or late; variation in the bodies’ ballistic co-
efficient; position and velocity variation due 
to winds; and variations in re-entry retro- 
maneuvers. 

G. Malfunction turn data (tumble, trim) 
for guided (controllable) vehicles. The mal-
function turn data shall include the total 
angle turned by the velocity vector versus 
turn duration time at one second intervals; 
the magnitude of the velocity vector versus 
turn duration time at one second intervals; 
and an indication on the data where the re- 
entry body will impact the Earth, or breakup 
due to aerodynamic loads. A malfunction 
turn data set is required for each malfunc-
tion time. Malfunction turn start times shall 
not exceed four-second intervals along the 
trajectory. 

H. Identification of debris casualty areas 
and the projected number and ballistic coef-
ficient of fragments expected to result from 
each failure mode during reentry, including 
random reentry. 

III. POST-FLIGHT PROCESSING OPERATIONS 

A. General description of post-flight 
ground operations including overall sequence 
and location of operations for removal of ve-

hicle and components and processing equip-
ment from the reentry site facility and for 
handling of hazardous materials, and des-
ignation of hazardous operations. 

B. Identification of all facilities used in 
conducting post-flight processing operations. 

C. For each hazardous operation: 
1. Identification of location where each op-

eration is performed, including each building 
or facility identified by name or number. 

2. Identification of facilities adjacent to lo-
cation where each operation is performed 
and exposed to risk, identified by name or 
number. 

3. Maximum number of Government per-
sonnel and individuals not involved in li-
censed reentry activities who may be ex-
posed to risk during each operation. For 
Government personnel, identification of his 
or her employer. 

4. Identify and provide reentry site facility 
policies or requirements applicable to the 
conduct of operations. 

Part 3: Information Requirements for Permitted 
Activities 

In addition to the information required in 
part 437 subpart B, an applicant for an exper-
imental permit must provide, for each per-
mitted pre-flight and post-flight operation, 
the following information to the FAA: 

A. Identification of location where each 
operation will be performed, including any 
U.S. Government or third party facilities 
identified by name or number. 

B. Identification of any U.S. Government 
or third party facilities adjacent to the loca-
tion where each operation will be performed 
and therefore exposed to risk, identified by 
name or number. 

C. Maximum number of Government per-
sonnel and individuals not involved in per-
mitted activities that may be exposed to risk 
during each operation. For Government per-
sonnel, identification of his or her employer. 

PARTS 441–449 [RESERVED] 

PART 450—LAUNCH AND REENTRY 
LICENSE REQUIREMENTS 

Subpart A—General Information 

Sec. 
450.1 Applicability. 
450.3 Scope of a vehicle operator license. 
450.5 Issuance of a vehicle operator license. 
450.7 Duration of a vehicle operator license. 
450.9 Additional license terms and condi-

tions. 
450.11 Transfer of a vehicle operator license. 
450.13 Rights not conferred by a vehicle op-

erator license. 
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Subpart B—Requirements to Obtain a 
Vehicle Operator License 

450.31 General. 
450.33 Incremental review and determina-

tions. 
450.35 Means of compliance. 
450.37 Equivalent level of safety. 
450.39 Use of safety element approval. 
450.41 Policy review and approval. 
450.43 Payload review and determination. 
450.45 Safety review and approval. 
450.47 Environmental review. 

Subpart C—Safety Requirements 

SAFETY CRITERIA 

450.101 Safety criteria. 

SYSTEM SAFETY PROGRAM 

450.103 System safety program. 

HAZARD CONTROL STRATEGIES 

450.107 Hazard control strategies. 
450.108 Flight abort. 
450.109 Flight hazard analysis. 
450.110 Physical containment. 
450.111 Wind weighting. 

FLIGHT SAFETY ANALYSES 

450.113 Flight safety analysis require-
ments—scope. 

450.115 Flight safety analysis methods. 
450.117 Trajectory analysis for normal 

flight. 
450.119 Trajectory analysis for malfunction 

flight. 
450.121 Debris analysis. 
450.123 Population exposure analysis. 
450.131 Probability of failure analysis. 
450.133 Flight hazard area analysis. 
450.135 Debris risk analysis. 
450.137 Far-field overpressure blast effects 

analysis. 
450.139 Toxic hazards for flight. 

PRESCRIBED HAZARD CONTROLS FOR SAFETY- 
CRITICAL HARDWARE AND COMPUTING SYSTEMS 

450.141 Computing systems. 
450.143 Safety-critical system design, test, 

and documentation. 
450.145 Highly reliable flight safety system. 

OTHER PRESCRIBED HAZARD CONTROLS 

450.147 Agreements. 
450.149 Safety-critical personnel qualifica-

tions. 
450.151 Work shift and rest requirements. 
450.153 Radio frequency management. 
450.155 Readiness. 
450.157 Communications. 
450.159 Pre-flight procedures. 
450.161 Control of hazard areas. 
450.163 Lightning hazard mitigation. 
450.165 Flight commit criteria. 

450.167 Tracking. 
450.169 Launch and reentry collision avoid-

ance analysis requirements. 
450.171 Safety at end of launch. 
450.173 Mishap plan—reporting, response, 

and investigation requirements. 
450.175 Test-induced damage. 
450.177 Unique safety policies, require-

ments, and practices. 

GROUND SAFETY 

450.179 Ground safety—general. 
450.181 Coordination with a site operator. 
450.183 Explosive site plan. 
450.185 Ground hazard analysis. 
450.187 Toxic hazards mitigation for ground 

operations. 
450.189 Ground safety prescribed hazard con-

trols. 

Subpart D—Terms and Conditions of a 
Vehicle Operator License 

450.201 Responsibility for public safety and 
safety of property. 

450.203 Compliance. 
450.205 Financial responsibility require-

ments. 
450.207 Human spaceflight requirements. 
450.209 Compliance monitoring. 
450.211 Continuing accuracy of license ap-

plication; application for modification of 
license. 

450.213 Pre-flight reporting. 
450.215 Post-flight reporting. 
450.217 Registration of space objects. 
450.219 Records. 

APPENDIX A TO PART 450—COLLISION ANAL-
YSIS WORKSHEET 

AUTHORITY: 51 U.S.C. 50901–50923. 

SOURCE: Docket No. FAA–2019–0229, Amdt. 
450–2, 85 FR 79719, Dec. 10, 202085 FR 79739, 
Dec. 10, 2020, unless otherwise noted. 

Subpart A—General Information 

§ 450.1 Applicability. 
This part prescribes requirements for 

obtaining and maintaining a license to 
launch, reenter, or both launch and re-
enter, a launch or reentry vehicle. 

§ 450.3 Scope of a vehicle operator li-
cense. 

(a) General. A vehicle operator license 
authorizes a licensee to conduct one or 
more launches or reentries using the 
same vehicle or family of vehicles. A 
vehicle operator license identifies the 
scope of authorization as defined in 
paragraphs (b) and (c) of this section or 
as agreed to by the Administrator. 
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(b) Scope of launch. A vehicle oper-
ator license authorizes launch, which 
includes the flight of a launch vehicle 
and pre- and post-flight ground oper-
ations as follows: 

(1) Launch begins when hazardous 
pre-flight operations commence at a 
U.S. launch site that may pose a threat 
to the public. Hazardous pre-flight op-
erations that may pose a threat to the 
public include pressurizing or loading 
of propellants into the vehicle, oper-
ations involving a fueled launch vehi-
cle, the transfer of energy necessary to 
initiate flight, or any hazardous activ-
ity preparing the vehicle for flight. 
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. 

(2) At a non-U.S. launch site, launch 
begins at ignition or at the first move-
ment that initiates flight, whichever 
occurs earlier. 

(3) Launch ends when any of the fol-
lowing events occur: 

(i) For an orbital launch of a vehicle 
without a reentry of the vehicle, 
launch ends after the licensee’s last ex-
ercise of control over its vehicle on 
orbit, after vehicle component impact 
or landing on Earth, after activities 
necessary to return the vehicle or com-
ponent to a safe condition on the 
ground after impact or landing, or 
after activities necessary to return the 
site to a safe condition, whichever oc-
curs latest; 

(ii) 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 pay-
load deployment, after vehicle compo-
nent impact or landing on Earth, after 
activities necessary to return the vehi-
cle 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 oc-
curs latest; 

(iii) For a suborbital launch that in-
cludes a reentry, launch ends after 
reaching apogee; 

(iv) For a suborbital launch that does 
not include a reentry, launch ends 
after vehicle or vehicle component im-
pact or landing on Earth, after activi-

ties necessary to return the vehicle or 
vehicle 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 latest. 

(c) Scope of reentry. A vehicle oper-
ator license authorizes reentry. Re-
entry includes activities conducted in 
Earth orbit or outer space to determine 
reentry readiness and that are critical 
to ensuring public health and safety 
and the safety of property during re-
entry flight. Reentry also includes ac-
tivities necessary to return the reentry 
vehicle, or vehicle component, to a safe 
condition on the ground after impact 
or landing. 

(d) Application requirements. An appli-
cant must identify pre- and post-flight 
ground operations at a U.S. launch site 
sufficient for the Administrator to de-
termine the scope of activities author-
ized under the license. 

§ 450.5 Issuance of a vehicle operator 
license. 

(a) The FAA issues a vehicle operator 
license to an applicant who has ob-
tained all approvals and determina-
tions required under this part for a li-
cense. 

(b) A vehicle operator license author-
izes a licensee to conduct launches or 
reentries, in accordance with the rep-
resentations contained in the licensee’s 
application, with subparts C and D of 
this part, and subject to the licensee’s 
compliance with terms and conditions 
contained in license orders accom-
panying the license, including financial 
responsibility requirements. 

§ 450.7 Duration of a vehicle operator 
license. 

A vehicle operator license is valid for 
the period of time determined by the 
Administrator as necessary to conduct 
the licensed activity but may not ex-
ceed 5 years from the issuance date. 

§ 450.9 Additional license terms and 
conditions. 

The FAA may modify a vehicle oper-
ator license at any time by modifying 
or adding license terms and conditions 
to ensure compliance with the Act and 
regulations. 
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§ 450.11 Transfer of a vehicle operator 
license. 

(a) Only the FAA may transfer a ve-
hicle operator license. 

(b) Either the holder of a vehicle op-
erator license or the prospective trans-
feree may request a vehicle operator li-
cense transfer. 

(c) Both the holder and prospective 
transferee must agree to the transfer. 

(d) An applicant for transfer of a ve-
hicle operator license must submit a li-
cense application in accordance with 
part 413 of this chapter and must meet 
the requirements of part 450 of this 
chapter. 

(e) The FAA will transfer a license to 
an applicant that has obtained all of 
the approvals and determinations re-
quired under this part for a license. In 
conducting its reviews and issuing ap-
provals and determinations, the FAA 
may incorporate by reference any find-
ings made part of the record to support 
the initial licensing determination. 
The FAA may modify a license to re-
flect any changes necessary as a result 
of a license transfer. 

(f) The FAA will provide written no-
tice of its determination to the person 
requesting the vehicle operator license 
transfer. 

§ 450.13 Rights not conferred by a ve-
hicle operator license. 

Issuance of a vehicle operator license 
does not relieve a licensee of its obliga-
tion to comply with all applicable re-
quirements of law or regulation that 
may apply to its activities, nor does 
issuance confer any proprietary, prop-
erty, or exclusive right in the use of 
any Federal launch or reentry site or 
related facilities, airspace, or outer 
space. 

Subpart B—Requirements to Ob-
tain a Vehicle Operator Li-
cense 

§ 450.31 General. 

(a) To obtain a vehicle operator li-
cense, an applicant must— 

(1) Submit a license application in 
accordance with the procedures in part 
413 of this chapter; 

(2) Obtain a policy approval from the 
Administrator in accordance with 
§ 450.41; 

(3) Obtain a favorable payload deter-
mination from the Administrator in 
accordance with § 450.43, if applicable; 

(4) Obtain a safety approval from the 
Administrator in accordance with 
§ 450.45; 

(5) Satisfy the environmental review 
requirements of § 450.47; and 

(6) Provide the information required 
by appendix A of part 440 for the Ad-
ministrator to conduct a maximum 
probable loss analysis for the applica-
ble licensed operation. 

(b) An applicant may apply for the 
approvals and determinations in para-
graphs (a)(2) through (6) of this section 
separately or all together in one com-
plete application, using the application 
procedures contained in part 413 of this 
chapter. 

(c) An applicant may also apply for a 
safety approval in an incremental man-
ner, in accordance with § 450.33. 

(d) An applicant may reference mate-
rials previously provided as part of a li-
cense application in order to meet the 
application requirements of this part. 

§ 450.33 Incremental review and deter-
minations. 

An applicant may submit its applica-
tion for a safety review in modules 
using an incremental approach ap-
proved by the Administrator. 

(a) An applicant must identify to the 
Administrator, prior to submitting an 
application, whether it will submit a 
modular application for any approval 
or determination. 

(b) An applicant using an incre-
mental approach must have the ap-
proach approved by the Administrator 
prior to submitting an application. In 
reviewing a proposed approach, the Ad-
ministrator will consider the following: 

(1) Whether the modules can be re-
viewed independently; and 

(2) Whether the modules will be sub-
mitted in a workable chronological 
order. 

(c) The Administrator may make in-
cremental determinations as part of 
this review process. 
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§ 450.35 Means of compliance. 
(a) Prior to application acceptance, a 

means of compliance must be accepted 
by the Administrator for the following: 

(1) Section 450.115(b)(1) regarding 
flight safety analyses; 

(2) Section 450.139(e)(1) regarding 
toxic hazards for flight; 

(3) Section 450.145(b) regarding high-
ly-reliable flight safety system; 

(4) Section 450.163(a)(1) regarding 
lightning hazard mitigation; and 

(5) Section 450.187(e)(1) regarding 
toxic hazards mitigation for ground op-
erations. 

(b) A person requesting acceptance of 
a proposed means of compliance out-
side a license application must submit 
the proposed means of compliance to 
the FAA in a form and manner accept-
able to the Administrator. 

§ 450.37 Equivalent level of safety. 
(a) An applicant must demonstrate 

compliance with each requirement of 
this part, unless the applicant clearly 
and convincingly demonstrates that an 
alternative approach provides an 
equivalent level of safety to the re-
quirement of this part. 

(b) Paragraph (a) of this section does 
not apply to § 450.101(a), (b), (c)(1) and 
(3), (d), (e)(1), and (g). 

§ 450.39 Use of safety element ap-
proval. 

If an applicant proposes to use any 
vehicle, safety system, process, service, 
or personnel for which the FAA has 
issued a safety element approval under 
part 414 of this chapter, the FAA will 
not reevaluate that safety element dur-
ing a license application evaluation to 
the extent its use is within its ap-
proved scope. 

§ 450.41 Policy review and approval. 
(a) General. The FAA issues a policy 

approval to an applicant unless the 
FAA determines that a proposed 
launch or reentry would jeopardize 
U.S. national security or foreign policy 
interests, or international obligations 
of the United States. 

(b) Interagency consultation. (1) The 
FAA consults with the Department of 
Defense to determine whether a license 
application presents any issues affect-
ing U.S. national security. 

(2) The FAA consults with the De-
partment of State to determine wheth-
er a license application presents any 
issues affecting U.S. foreign policy in-
terests or international obligations. 

(3) The FAA consults with other Fed-
eral agencies, including the National 
Aeronautics and Space Administration, 
authorized to address issues identified 
under paragraph (a) of this section, as-
sociated with an applicant’s proposal. 

(c) Issues during policy review. The 
FAA will advise an applicant, in writ-
ing, of any issue raised during a policy 
review that would impede issuance of a 
policy approval. The applicant may re-
spond, in writing, or amend its license 
application as required by § 413.17 of 
this chapter. 

(d) Denial of policy approval. The FAA 
notifies an applicant, in writing, if it 
has denied policy approval for a license 
application. The notice states the rea-
sons for the FAA’s determination. The 
applicant may seek further review of 
the determination in accordance with 
§ 413.21 of this chapter. 

(e) Application requirements for policy 
review. In its license application, an ap-
plicant must— 

(1) Identify the model, type, and con-
figuration of any vehicle proposed for 
launch or reentry by the applicant; 

(2) Describe the vehicle by character-
istics that include individual stages, 
their dimensions, type and amounts of 
all propellants, and maximum thrust; 

(3) Identify foreign ownership of the 
applicant as follows: 

(i) For a sole proprietorship or part-
nership, identify all foreign ownership; 

(ii) For a corporation, identify any 
foreign ownership interests of 10 per-
cent or more; and 

(iii) For a joint venture, association, 
or other entity, identify any partici-
pating foreign entities; and 

(4) Identify the proposed vehicle 
flight profile, including: 

(i) Launch or reentry site, including 
any contingency abort locations; 

(ii) Flight azimuths, trajectories, and 
associated ground tracks and instanta-
neous impact points for the duration of 
the licensed activity, including any 
contingency abort profiles; 

(iii) Sequence of planned events or 
maneuvers during flight; 
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(iv) Normal impact or landing areas 
for all mission hardware; and 

(v) For each orbital mission, the 
range of intermediate and final orbits 
of each vehicle upper stage and their 
estimated orbital lifetimes. 

§ 450.43 Payload review and deter-
mination. 

(a) General. If applicable, the FAA 
issues a favorable payload determina-
tion for a launch or reentry to a license 
applicant or payload owner or operator 
if— 

(1) The applicant, payload owner, or 
payload operator has obtained all re-
quired licenses, authorizations, and 
permits; and 

(2) Its launch or reentry would not 
jeopardize public health and safety, 
safety of property, U.S. national secu-
rity or foreign policy interests, or 
international obligations of the United 
States. 

(b) Relationship to other executive 
agencies. The FAA does not make a de-
termination under paragraph (a)(2) of 
this section for— 

(1) Those aspects of payloads that are 
subject to regulation by the Federal 
Communications Commission or the 
Department of Commerce; or 

(2) Payloads owned or operated by 
the U.S. Government. 

(c) Classes of payloads. The FAA may 
review and issue findings regarding a 
proposed class of payload, including 
communications, remote sensing, or 
navigation. However, prior to a launch 
or reentry, each payload is subject to 
verification by the FAA that its launch 
or reentry 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. 

(d) Payload owner or payload operator 
may apply. In addition to a launch or 
reentry operator, a payload owner or 
payload operator may request a pay-
load review and determination. 

(e) Interagency consultation. The FAA 
consults with other agencies as follows: 

(1) The Department of Defense to de-
termine whether launch or reentry of a 
proposed payload or payload class 
would present any issues affecting U.S. 
national security; 

(2) The Department of State to deter-
mine whether launch or reentry of a 
proposed payload or payload class 
would present any issues affecting U.S. 
foreign policy interests or inter-
national obligations; or 

(3) Other Federal agencies, including 
the National Aeronautics and Space 
Administration, authorized to address 
issues of public health and safety, safe-
ty of property, U.S. national security 
or foreign policy interests, or inter-
national obligations of the United 
States, associated with the launch or 
reentry of a proposed payload or pay-
load class. 

(f) Issues during payload review. The 
FAA will advise a person requesting a 
payload determination, in writing, of 
any issue raised during a payload re-
view that would impede issuance of a 
license to launch or reenter that pay-
load or payload class. The person re-
questing payload review may respond, 
in writing, or amend its application as 
required by § 413.17 of this chapter. 

(g) Denial of a payload determination. 
The FAA notifies an applicant, in writ-
ing, if it has denied a favorable payload 
determination. The notice states the 
reasons for the FAA’s determination. 
The applicant may seek further review 
of the determination in accordance 
with § 413.21 of this chapter. 

(h) Incorporation of payload determina-
tion in license application. A favorable 
payload determination issued for a 
payload or class of payload may be in-
cluded by a license applicant as part of 
its application. However, any change in 
information provided under paragraph 
(i) of this section must be reported in 
accordance with § 413.17 of this chapter. 
The FAA determines whether a favor-
able payload determination remains 
valid in light of reported changes and 
may conduct an additional payload re-
view. 

(i) Application requirements. A person 
requesting review of a particular pay-
load or payload class must identify the 
following: 

(1) For launch of a payload: 
(i) Payload name or class of payload, 

and function; 
(ii) Description, including physical 

dimensions, weight, composition, and 
any hosted payloads; 
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(iii) Payload owner and payload oper-
ator, if different from the person re-
questing payload review and deter-
mination; 

(iv) Any foreign ownership of the 
payload or payload operator, as speci-
fied in § 450.41(e)(3); 

(v) Hazardous materials as defined in 
§ 401.7 of this chapter, radioactive ma-
terials, and the amounts of each; 

(vi) Explosive potential of payload 
materials, alone and in combination 
with other materials found on the pay-
load; 

(vii) For orbital launches, parameters 
for parking, transfer and final orbits, 
and approximate transit times to final 
orbit; 

(viii) Delivery point in flight at 
which the payload will no longer be 
under the licensee’s control; 

(ix) Intended operations during the 
lifetime of the payload, including an-
ticipated life span and any planned dis-
posal; 

(x) Any encryption associated with 
data storage on the payload and trans-
missions to or from the payload; and 

(xi) Any other information necessary 
to make a determination based on pub-
lic health and safety, safety of prop-
erty, U.S. national security or foreign 
policy interests, or international obli-
gations of the United States. 

(2) For reentry of a payload: 
(i) Payload name or class of payload, 

and function; 
(ii) Physical characteristics, dimen-

sions, and weight of the payload; 
(iii) Payload owner and payload oper-

ator, if different from the person re-
questing the payload review and deter-
mination; 

(iv) Type, amount, and container of 
hazardous materials and radioactive 
materials in the payload; 

(v) Explosive potential of payload 
materials, alone and in combination 
with other materials found on the pay-
load or reentry vehicle during reentry; 
and 

(vi) Designated reentry site. 

§ 450.45 Safety review and approval. 
(a) General. The FAA issues a safety 

approval to an applicant if it deter-
mines that an applicant can conduct 
launch or reentry without jeopardizing 
public health and safety and safety of 

property. A license applicant must sat-
isfy the application requirements in 
this section and subpart C of this part. 

(b) Services or property provided by a 
Federal launch or reentry site. The FAA 
will 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 determines that the 
launch or reentry services or property 
provided satisfy this part. 

(c) Issues during safety review. The 
FAA will advise an applicant, in writ-
ing, of any issues raised during a safety 
review that would impede issuance of a 
safety approval. The applicant may re-
spond, in writing, or amend its license 
application as required by § 413.17 of 
this chapter. 

(d) Denial of a safety approval. The 
FAA notifies an applicant, in writing, 
if it has denied a safety approval for a 
license application. The notice states 
the reasons for the FAA’s determina-
tion. The applicant may seek further 
review of the determination in accord-
ance with § 413.21 of this chapter. 

(e) Application requirements. An appli-
cant must submit the information re-
quired in the ‘‘Application require-
ments’’ paragraphs in individual sec-
tions in subpart C of this part, as well 
as the following: 

(1) General. An application must— 
(i) Contain a glossary of unique 

terms and acronyms used in alphabet-
ical order; 

(ii) Contain a listing of all referenced 
material; 

(iii) Use equations and mathematical 
relationships derived from or ref-
erenced to a recognized standard or 
text, and define all algebraic param-
eters; 

(iv) Include the units of all numerical 
values provided; and 

(v) Include a legend or key that iden-
tifies all symbols used for any sche-
matic diagrams. 

(2) Site description. An applicant must 
identify the proposed launch or reentry 
site, including contingency abort loca-
tions, and submit the following: 

(i) Boundaries of the site; 
(ii) Launch or landing point loca-

tions, including latitude and longitude; 
(iii) Identity of any site operator; and 
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(iv) Identity of any facilities at the 
site that will be used for pre- or post- 
flight ground operations. 

(3) Vehicle description. An applicant 
must submit the following: 

(i) A written description of the vehi-
cle or family of vehicles, including 
structural, thermal, pneumatic, pro-
pulsion, electrical, and avionics and 
guidance systems used in each vehicle, 
and all propellants. The description 
must include a table specifying the 
type and quantities of all hazardous 
materials on each vehicle and must in-
clude propellants, explosives, and toxic 
materials; and 

(ii) A drawing of each vehicle that 
identifies: 

(A) Each stage, including strap-on 
motors; 

(B) Physical dimensions and weight; 
(C) Location of all safety-critical sys-

tems; 
(D) Location of all major vehicle con-

trol systems, propulsion systems, pres-
sure vessels, and any other hardware 
that contains potential hazardous en-
ergy or hazardous material; and 

(E) For an unguided suborbital 
launch vehicle, the location of the ve-
hicle’s center of pressure in relation to 
its center of gravity for the entire 
flight profile. 

(4) Mission schedule. An applicant 
must submit a generic launch or re-
entry processing schedule that identi-
fies any readiness activities, such as 
reviews and rehearsals, and each safe-
ty-critical pre-flight operation to be 
conducted. The mission schedule must 
also identify day of flight activities. 

(5) Human space flight. For a proposed 
launch or reentry with a space flight 
participant, crew, or government astro-
naut on board a vehicle, an applicant 
must demonstrate compliance with 
§§ 460.5, 460.7, 460.11, 460.13, 460.15, 460.17, 
460.51, 460.53, 460.59, 460.61, and 460.67 of 
this chapter. 

(6) Radionuclides. The FAA will evalu-
ate the launch or reentry of any radio-
nuclide 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 
must— 

(i) Identify the type and quantity; 
(ii) Include a reference list of all doc-

umentation addressing the safety of its 
intended use; and 

(iii) Describe all approvals by the Nu-
clear Regulatory Commission for pre- 
flight ground operations. 

(7) Additional material. The FAA may 
also request— 

(i) Any information incorporated by 
reference in the license application; 
and 

(ii) Additional products that allow 
the FAA to conduct an independent 
safety analysis. 

[Docket No. FAA–2019–0229, Amdt. 450–2, 85 
FR 79719, Dec. 10, 2020; 85 FR 79739, Dec. 10, 
2020, as amended by Doc. No. FAA–2023–1656, 
Amdt. No. 450–3, 89 FR 76729, Sept. 19, 2024] 

§ 450.47 Environmental review. 
(a) General. The FAA is responsible 

for complying with the procedures and 
policies of the National Environmental 
Policy Act (NEPA) and other applica-
ble environmental laws, regulations, 
and Executive Orders prior to issuing a 
launch or reentry license. An applicant 
must provide the FAA with informa-
tion needed to comply with such re-
quirements. The FAA will consider and 
document the potential environmental 
effects associated with issuing a launch 
or reentry license consistent with para-
graph (b) of this section. 

(b) Environmental Impact Statement or 
Environmental Assessment. When di-
rected by the FAA, an applicant 
must— 

(1) Prepare an Environmental Assess-
ment with FAA oversight; 

(2) Assume financial responsibility 
for preparation of an Environmental 
Impact Statement by an FAA-selected 
and -managed consultant contractor; 
or 

(3) Submit information to support a 
written re-evaluation of a previously 
submitted Environmental Assessment 
or Environmental Impact Statement. 

(c) Categorical exclusion. The FAA 
may determine that a categorical ex-
clusion is appropriate upon receipt of 
supporting information from an appli-
cant. 

(d) Application requirements. An appli-
cation must include an approved FAA 
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Environmental Assessment, Environ-
mental Impact Statement, categorical 
exclusion determination, or written re- 
evaluation, which should address com-
pliance with any other applicable envi-
ronmental laws, regulations, and Exec-
utive Orders covering all planned li-
censed activities in compliance with 
NEPA and the Council on Environ-
mental Quality Regulations for Imple-
menting the Procedural Provisions of 
NEPA. 

Subpart C—Safety Requirements 

SAFETY CRITERIA 

§ 450.101 Safety criteria. 
(a) Launch risk criteria. For any 

launch, an operator may initiate the 
flight of a launch vehicle only if all 
risks to the public satisfy the criteria 
in this paragraph (a). For an orbital 
launch, the criteria in this paragraph 
apply from liftoff through orbital in-
sertion. For a suborbital launch, or a 
suborbital launch and reentry, the cri-
teria in this paragraph apply from lift-
off through final impact or landing. 

(1) Collective risk. The collective risk, 
measured as expected number of cas-
ualties (EC), consists of risk posed by 
impacting inert and explosive debris, 
toxic release, and far field blast over-
pressure. Public risk due to any other 
hazard associated with the proposed 
flight of a launch vehicle will be deter-
mined by the Administrator on a case- 
by-case basis. 

(i) The risk to all members of the 
public, excluding persons in aircraft 
and neighboring operations personnel, 
must not exceed an expected number of 
1 × 10¥4 casualties. 

(ii) The risk to all neighboring oper-
ations personnel must not exceed an 
expected number of 2 × 10¥4 casualties. 

(2) Individual risk. The individual 
risk, measured as probability of cas-
ualty (PC), consists of risk posed by im-
pacting inert and explosive debris, 
toxic release, and far field blast over-
pressure. The FAA will determine 
whether to approve public risk due to 
any other hazard associated with the 
proposed flight of a launch vehicle on a 
case-by-case basis. 

(i) The risk to any individual mem-
ber of the public, excluding neigh-

boring operations personnel, must not 
exceed a probability of casualty of 1 × 
10¥6 per launch. 

(ii) The risk to any individual neigh-
boring operations personnel must not 
exceed a probability of casualty of 1 × 
10¥5 per launch. 

(3) Aircraft risk. A launch operator 
must establish any aircraft hazard 
areas necessary to ensure the prob-
ability of impact with debris capable of 
causing a casualty for aircraft does not 
exceed 1 × 10¥6. 

(4) Risk to critical assets. (i) The risk 
to critical assets, measured as the 
probability of loss of functionality, 
must not exceed the following prob-
abilities: 

(A) For each critical asset, except for 
a critical payload, 1 × 10¥3 ; and 

(B) For each critical payload, 1 × 
10¥4. 

(ii) The Administrator will consult 
with relevant Federal agencies, and 
each agency will identify, for purposes 
of this part, any critical assets that 
the agency owns or otherwise depends 
on. For purposes of this part, the Ad-
ministrator will accept any identifica-
tion by the Secretary of Defense that 
an asset is critical to national secu-
rity. 

(iii) The Administrator or Federal 
site operator will notify the licensee of 
any risk to critical assets above the 
risk criteria in paragraph (a)(4)(i) of 
this section. 

(iv) The Administrator may deter-
mine, in consultation with relevant 
Federal agencies, that a more stringent 
probability is necessary to protect the 
national interests of the United States. 

(v) The risk criteria in paragraph 
(a)(4)(i) of this section do not apply to 
property, facilities, or infrastructure 
supporting the launch that are within 
the public area distance, as defined in 
part 420, appendix E, tables E1 and E2 
or associated formulae, of the vehicle’s 
launch point. 

(b) Reentry risk criteria. For any re-
entry, an operator may initiate the 
deorbit of a vehicle only if all risks to 
the public satisfy the criteria in this 
paragraph (b). The following criteria 
apply to each reentry, other than a 
suborbital reentry, from the final 
health check prior to initiating deorbit 
through final impact or landing: 
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(1) Collective risk. The collective risk, 
measured as expected number of cas-
ualties (EC), consists of risk posed by 
impacting inert and explosive debris, 
toxic release, and far field blast over-
pressure. Public risk due to any other 
hazard associated with the proposed 
deorbit of a reentry vehicle will be de-
termined by the Administrator on a 
case-by-case basis. 

(i) The risk to all members of the 
public, excluding persons in aircraft 
and neighboring operations personnel, 
must not exceed an expected number of 
1 × 10¥4 casualties. 

(ii) The risk to all neighboring oper-
ations personnel must not exceed an 
expected number of 2 × 10¥4 casualties. 

(2) Individual risk. The individual 
risk, measured as probability of cas-
ualty (PC), consists of risk posed by im-
pacting inert and explosive debris, 
toxic release, and far field blast over-
pressure. Public risk due to any other 
hazard associated with the proposed 
flight of a launch vehicle will be deter-
mined on a case-by-case basis. 

(i) The risk to any individual mem-
ber of the public, excluding neigh-
boring operations personnel, must not 
exceed a probability of casualty of 1 × 
10¥6 per reentry. 

(ii) The risk to any individual neigh-
boring operations personnel must not 
exceed a probability of casualty of 1 × 
10¥5 per reentry. 

(3) Aircraft risk. A reentry operator 
must establish any aircraft hazard 
areas necessary to ensure the prob-
ability of impact with debris capable of 
causing a casualty for aircraft does not 
exceed 1 × 10¥6. 

(4) Risk to critical assets. (i) The risk 
to critical assets, measured as the 
probability of loss of functionality, 
must not exceed the following prob-
abilities: 

(A) For each critical asset, except for 
a critical payload, 1 × 10¥3 ; and 

(B) For each critical payload, 1 × 
10¥4. 

(ii) The Administrator will consult 
with relevant Federal agencies, and 
each agency will identify, for purposes 
of this part, any critical assets that 
the agency owns or otherwise depends 
on. For purposes of this part, the Ad-
ministrator will accept any identifica-
tion by the Secretary of Defense that 

an asset is critical to national secu-
rity. 

(iii) The Administrator or Federal 
site operator will notify the licensee of 
any risk to critical assets above the 
risk criteria in paragraph (b)(4)(i) of 
this section. 

(iv) The Administrator may deter-
mine, in consultation with relevant 
Federal agencies, that a more stringent 
probability is necessary to protect the 
national interests of the United States. 

(c) High consequence event protection. 
An operator must protect against a 
high consequence event in uncontrolled 
areas for each phase of flight by: 

(1) Using flight abort as a hazard con-
trol strategy in accordance with the re-
quirements of § 450.108; 

(2) Ensuring the consequence of any 
reasonably foreseeable failure mode, in 
any significant period of flight, is no 
greater than 1 × 10¥3 conditional ex-
pected casualties; or 

(3) Establishing the launch or reentry 
vehicle has sufficient demonstrated re-
liability as agreed to by the Adminis-
trator based on conditional expected 
casualties criteria during that phase of 
flight. 

(d) Disposal safety criteria. A launch 
operator must ensure that any disposal 
meets the criteria of paragraphs (b)(1) 
through (3) of this section, or targets a 
broad ocean area. 

(e) Protection of people and property on 
orbit. (1) A launch or reentry operator 
must prevent the collision between a 
launch or reentry vehicle stage or com-
ponent and people or property on orbit, 
in accordance with the requirements in 
§ 450.169(a). 

(2) For any launch vehicle stage or 
component that reaches Earth orbit, a 
launch operator must prevent the cre-
ation of debris through the conversion 
of energy sources into energy that 
fragments the stage or component, in 
accordance with the requirements in 
§ 450.171. 

(f) Notification of planned impacts. For 
any launch, reentry, or disposal, an op-
erator must notify the public of any re-
gion of land, sea, or air that contains, 
with 97 percent probability of contain-
ment, all debris resulting from normal 
flight events capable of causing a cas-
ualty. 
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(g) Validity of the analysis. For any 
analysis used to demonstrate compli-
ance with this section, an operator 
must use accurate data and scientific 
principles and the analysis must be 
statistically valid. The method must 
produce results consistent with or 
more conservative than the results 
available from previous mishaps, tests, 
or other valid benchmarks, such as 
higher-fidelity methods. 

SYSTEM SAFETY PROGRAM 

§ 450.103 System safety program. 
An operator must implement and 

document a system safety program 
throughout the lifecycle of a launch or 
reentry system that includes the fol-
lowing: 

(a) Safety organization. An operator 
must maintain a safety organization 
that has clearly defined lines of com-
munication and approval authority for 
all public safety decisions. At a min-
imum, the safety organization must 
have the following positions: 

(1) Mission director. For each launch 
or reentry, an operator must designate 
a position responsible for the safe con-
duct of all licensed activities and au-
thorized to provide final approval to 
proceed with licensed activities. This 
position is referred to as the mission 
director in this part. 

(2) Safety official. For each launch or 
reentry, an operator must designate a 
position with direct access to the mis-
sion director who is— 

(i) Responsible for communicating 
potential safety and noncompliance 
issues to the mission director; and 

(ii) Authorized to examine all aspects 
of the operator’s ground and flight 
safety operations, and to independently 
monitor compliance with the opera-
tor’s safety policies, safety procedures, 
and licensing requirements. 

(3) Addressing safety official concerns. 
The mission director must ensure that 
all of the safety official’s concerns are 
addressed. 

(b) Hazard management. For hazard 
management: 

(1) An operator must implement 
methods to assess the system to ensure 
the validity of the hazard control 
strategy determination and any flight 
hazard or flight safety analysis 

throughout the lifecycle of the launch 
or reentry system; 

(2) An operator must implement 
methods for communicating and imple-
menting any updates throughout the 
organization; and 

(3) Additionally, an operator required 
to conduct a flight hazard analysis 
must implement a process for tracking 
hazards, risks, mitigation measures, 
and verification activities. 

(c) Configuration management and con-
trol. An operator must— 

(1) Employ a process that tracks con-
figurations of all safety-critical sys-
tems and documentation related to the 
operation; 

(2) Ensure the use of correct and ap-
propriate versions of systems and docu-
mentation tracked in paragraph (c)(1) 
of this section; and 

(3) Document the configurations and 
versions identified in paragraph (c)(2) 
of this section for each licensed activ-
ity. 

(d) Post-flight data review. An oper-
ator must employ a process for evalu-
ating post-flight data to— 

(1) Ensure consistency between the 
assumptions used for the hazard con-
trol strategy determination, any flight 
hazard or flight safety analyses, and 
associated mitigation and hazard con-
trol measures; 

(2) Resolve any inconsistencies iden-
tified in paragraph (d)(1) of this section 
prior to the next flight of the vehicle; 

(3) Identify any anomaly that may 
impact any flight hazard analysis, 
flight safety analysis, or safety-critical 
system, or is otherwise material to 
public safety; and 

(4) Address any anomaly identified in 
paragraph (d)(3) of this section prior to 
the next flight as necessary to ensure 
public safety, including updates to any 
flight hazard analysis, flight safety 
analysis, or safety-critical system. 

(e) Application requirements. An appli-
cant must submit in its application the 
following: 

(1) A description of the applicant’s 
safety organization as required by 
paragraph (a) of this section, identi-
fying the applicant’s lines of commu-
nication and approval authority, both 
internally and externally, for all public 
safety decisions and the provision of 
public safety services; and 
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(2) A summary of the processes and 
products identified in the system safe-
ty program requirements in paragraphs 
(b), (c), and (d) of this section. 

HAZARD CONTROL STRATEGIES 

§ 450.107 Hazard control strategies. 

(a) General. To meet the safety cri-
teria of § 450.101(a), (b), or (c) for the 
flight, or any phase of flight, of a 
launch or reentry vehicle, an operator 
must use one or more of the hazard 
control strategies identified in § 450.108 
through § 450.111. 

(b) Hazard control strategy determina-
tion. For each phase of flight during a 
launch or reentry, an operator must 
use a functional hazard analysis to de-
termine a hazard control strategy or 
strategies that account for— 

(1) All functional failures associated 
with reasonably foreseeable hazardous 
events that have the capability to cre-
ate a hazard to the public; 

(2) Safety-critical systems; and 
(3) A timeline of all safety-critical 

events. 
(c) Flight hazard analysis. An operator 

must conduct a flight hazard analysis 
in accordance with § 450.109 of this part 
for the flight, or phase of flight, of a 
launch or reentry vehicle if the public 
safety hazards cannot be mitigated 
adequately to meet the public risk cri-
teria of § 450.101(a), (b), and (c) using 
physical containment, wind weighting, 
or flight abort. 

(d) Application requirements. An appli-
cant must submit in its application— 

(1) The results of the hazard control 
strategy determination, including— 

(i) All functional failures identified 
under paragraph (b)(1) of this section; 

(ii) The identification of all safety- 
critical systems; and 

(iii) A timeline of all safety-critical 
events. 

(2) A description of its hazard control 
strategy or strategies for each phase of 
flight. 

§ 450.108 Flight abort. 

(a) Applicability. This section applies 
to the use of flight abort as a hazard 
control strategy for the flight, or phase 
of flight, of a launch or reentry vehicle 
to meet the safety criteria of § 450.101. 

(b) Flight safety system. An operator 
must use a flight safety system that: 

(1) Meets the requirements of § 450.145 
if the consequence of any reasonably 
foreseeable failure mode in any signifi-
cant period of flight is greater than 1 × 
10¥2 conditional expected casualties in 
uncontrolled areas; or 

(2) Meets the requirements of § 450.143 
if the consequence of any reasonably 
foreseeable failure mode in any signifi-
cant period of flight is between 1 × 10¥2 
and 1 × 10¥3 conditional expected cas-
ualties for uncontrolled areas. 

(c) Flight safety limits objectives. An 
operator must determine and use flight 
safety limits that define when an oper-
ator must initiate flight abort for each 
of the following— 

(1) To ensure compliance with the 
safety criteria of § 450.101(a) and (b); 

(2) To prevent continued flight from 
increasing risk in uncontrolled areas if 
the vehicle is unable to achieve a use-
ful mission; 

(3) To prevent the vehicle from enter-
ing a period of materially increased 
public exposure in uncontrolled areas, 
including before orbital insertion, if a 
critical vehicle parameter is outside its 
pre-established expected range or indi-
cates an inability to complete flight 
within the limits of a useful mission; 

(4) To prevent conditional expected 
casualties greater than 1 × 10¥2 in un-
controlled areas due to flight abort or 
due to flight outside the limits of a 
useful mission from any reasonably 
foreseeable off-trajectory failure mode 
in any significant period of flight; and 

(5) To prevent the vehicle state from 
reaching identified conditions that are 
anticipated to compromise the capa-
bility of the flight safety system if fur-
ther flight has the potential to violate 
a flight safety limit. 

(6) In lieu of paragraphs (c)(2) and (4) 
of this section, to prevent debris capa-
ble of causing a casualty due to any 
hazard from affecting uncontrolled 
areas using a flight safety system that 
complies with § 450.145. 

(d) Flight safety limits constraints. An 
operator must determine flight safety 
limits that— 

(1) Account for temporal and geo-
metric extents on the Earth’s surface 
of any reasonably foreseeable vehicle 
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hazards under all reasonably foresee-
able conditions during normal and mal-
functioning flight; 

(2) Account for physics of hazard gen-
eration and transport including uncer-
tainty; 

(3) Account for the potential to lose 
valid data necessary to evaluate the 
flight abort rules; 

(4) Account for the time delay, in-
cluding uncertainties, between the vio-
lation of a flight abort rule and the 
time when the flight safety system is 
expected to activate; 

(5) Account in individual, collective, 
and conditional risk evaluations both 
for proper functioning of the flight 
safety system and failure of the flight 
safety system; 

(6) Are designed to avoid flight abort 
that results in increased collective risk 
to the public in uncontrolled areas, 
compared to continued flight; and 

(7) Ensure that any trajectory within 
the limits of a useful mission that is 
permitted to fly without abort would 
meet the collective risk criteria of 
§ 450.101(a)(1) or (b)(1) when analyzed as 
if it were the planned mission in ac-
cordance with § 450.213(b)(2). 

(e) End of flight abort. A flight does 
not need to be aborted to protect 
against high consequence events in un-
controlled areas beginning imme-
diately after critical vehicle param-
eters are validated, if the vehicle is 
able to achieve a useful mission and 
the following conditions are met for 
the remainder of flight: 

(1) Flight abort would not materially 
decrease the risk from a high con-
sequence event; and 

(2) There are no key flight safety 
events. 

(f) Flight abort rules. For each launch 
or reentry, an operator must establish 
and observe flight abort rules that gov-
ern the conduct of the launch or re-
entry as follows. 

(1) Vehicle data required to evaluate 
flight abort rules must be available to 
the flight safety system under all rea-
sonably foreseeable conditions during 
normal and malfunctioning flight. 

(2) The flight safety system must 
abort flight: 

(i) When valid, real-time data indi-
cate the vehicle has violated any flight 

safety limit developed in accordance 
with this section; 

(ii) When the vehicle state ap-
proaches identified conditions that are 
anticipated to compromise the capa-
bility of the flight safety system and 
further flight has the potential to vio-
late a flight safety limit; and 

(iii) In accordance with methods used 
to satisfy (d)(3) of this section, if track-
ing data is invalid and further flight 
has the potential to violate a flight 
safety limit. 

(g) Application requirements. An appli-
cant must submit in its application the 
following: 

(1) A description of the methods used 
to demonstrate compliance with para-
graph (c) of this section, including de-
scriptions of how each analysis con-
straint in paragraph (d) of this section 
is satisfied in accordance with § 450.115. 

(2) A description of how each flight 
safety limit and flight abort rule is 
evaluated and implemented during ve-
hicle flight, including the quantitative 
criteria that will be used, a description 
of any critical parameters, and how the 
values required in paragraphs (c)(3) and 
(e) of this section are identified; 

(3) A graphic depiction or series of 
depictions of flight safety limits for a 
representative mission together with 
the launch or landing point, all uncon-
trolled area boundaries, the nominal 
trajectory, extents of normal flight, 
and limits of a useful mission trajec-
tories, with all trajectories in the same 
projection as each of the flight safety 
limits; and 

(4) A description of the vehicle data 
that will be available to evaluate flight 
abort rules under all reasonably fore-
seeable conditions during normal and 
malfunctioning flight. 

§ 450.109 Flight hazard analysis. 
(a) Applicability. This section applies 

to the use of a flight hazard analysis as 
a hazard control strategy to derive haz-
ard controls for the flight, or phase of 
flight, of a launch or reentry vehicle. 
Hazards associated with computing 
systems and software are further ad-
dressed in § 450.141. 

(b) Analysis. A flight hazard analysis 
must identify, describe, and analyze all 
reasonably foreseeable hazards to pub-
lic safety resulting from the flight of a 
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launch or reentry vehicle. Each flight 
hazard analysis must— 

(1) Identify all reasonably foreseeable 
hazards, and the corresponding failure 
mode for each hazard, associated with 
the launch or reentry system relevant 
to public safety, including those result-
ing from: 

(i) Vehicle operation, including stag-
ing and release; 

(ii) System, subsystem, and compo-
nent failures or faults; 

(iii) Software operations; 
(iv) Environmental conditions; 
(v) Human factors; 
(vi) Design inadequacies; 
(vii) Procedure deficiencies; 
(viii) Functional and physical inter-

faces between subsystems, including 
any vehicle payload; 

(ix) Reuse of components or systems; 
and 

(x) Interactions of any of the above. 
(2) Assess each hazard’s likelihood 

and severity. 
(3) Ensure that the likelihood of any 

hazardous condition that may cause 
death or serious injury to the public is 
extremely remote. 

(4) Identify and describe the risk 
elimination and mitigation measures 
required to satisfy paragraph (b)(3) of 
this section. 

(5) Document that the risk elimi-
nation and mitigation measures 
achieve the risk level of paragraph 
(b)(3) of this section through validation 
and verification. Verification includes: 

(i) Analysis; 
(ii) Test; 
(iii) Demonstration; or 
(iv) Inspection. 
(c) New Hazards. An operator must 

establish and document the criteria 
and techniques for identifying new haz-
ards throughout the lifecycle of the 
launch or reentry system. 

(d) Completeness Prior to Flight. For 
every launch or reentry, the flight haz-
ard analysis must be complete and all 
hazards must be mitigated to an ac-
ceptable level in accordance with para-
graph (b)(3) of this section. 

(e) Updates. An operator must contin-
ually update the flight hazard analysis 
throughout the lifecycle of the launch 
or reentry system. 

(f) Application requirements. An appli-
cant must submit in its application the 
following: 

(1) Flight hazard analysis products of 
paragraphs (b)(1) through (5) of this 
section, including data that verifies 
the risk elimination and mitigation 
measures resulting from the appli-
cant’s flight hazard analyses required 
by paragraph (b)(5) of this section; and 

(2) The criteria and techniques for 
identifying new hazards throughout 
the lifecycle of the launch or reentry 
system as required by paragraph (c) of 
this section. 

§ 450.110 Physical containment. 

(a) Applicability. This section applies 
to the use of physical containment as a 
hazard control strategy for the flight, 
or phase of flight, of a launch or re-
entry vehicle to meet the safety cri-
teria of § 450.101(a), (b), and (c). 

(b) Containment. To use physical con-
tainment as a hazard control strategy, 
an operator must— 

(1) Develop the flight hazard area in 
accordance with § 450.133; 

(2) Ensure that the launch vehicle 
does not have sufficient energy for any 
hazards associated with its flight to 
reach outside the flight hazard area; 

(3) Ensure the hazard area is clear of 
the public and critical assets; and 

(4) Apply other mitigation measures 
necessary to ensure no public or crit-
ical asset exposure to hazards, such as 
control of public access or wind plac-
ards. 

(c) Application requirements. An appli-
cant must submit in its application the 
following: 

(1) A demonstration that the launch 
vehicle does not have sufficient energy 
for any hazards associated with its 
flight to reach outside the flight haz-
ard area developed in accordance with 
§ 450.133; and 

(2) A description of the methods used 
to ensure that flight hazard areas are 
cleared of the public and critical as-
sets. 

§ 450.111 Wind weighting. 

(a) Applicability. This section applies 
to the use of wind weighting as a haz-
ard control strategy for the flight of an 
unguided suborbital launch vehicle to 
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meet the safety criteria of § 450.101(a), 
(b), and (c). 

(b) Wind weighting safety system. The 
flight of an unguided suborbital launch 
vehicle that uses a wind weighting 
safety system must meet the following: 

(1) The launcher azimuth and ele-
vation settings must be wind weighted 
to correct for the effects of wind condi-
tions at the time of flight to provide 
impact locations that will ensure com-
pliance with the safety criteria in 
§ 450.101; and 

(2) An operator must use launcher 
azimuth and elevation angle settings 
that ensures the rocket will not fly in 
an unintended direction accounting for 
uncertainties in vehicle and launcher 
design and manufacturing, and atmos-
pheric uncertainties. 

(c) Analysis. An operator must— 
(1) Establish flight commit criteria 

and other flight safety rules that con-
trol the risk to the public from poten-
tial adverse effects resulting from nor-
mal and malfunctioning flight; 

(2) Establish any wind constraints 
under which flight may occur; and 

(3) Conduct a wind weighting anal-
ysis that establishes the launcher azi-
muth and elevation settings that cor-
rect for the windcocking and wind-drift 
effects on the unguided suborbital 
launch vehicle. 

(d) Stability. An unguided suborbital 
launch vehicle, in all configurations, 
must be stable throughout each stage 
of powered flight. 

(e) Application requirements. An appli-
cant must submit in its application the 
following: 

(1) A description of its wind 
weighting analysis methods, including 
its method and schedule of determining 
wind speed and wind direction for each 
altitude layer; 

(2) A description of its wind 
weighting safety system including all 
equipment used to perform the wind 
weighting analysis; and 

(3) A representative wind weighting 
analysis using actual or statistical 
winds for the launch area and samples 
of the output. 

FLIGHT SAFETY ANALYSES 

§ 450.113 Flight safety analysis re-
quirements—scope. 

(a) An operator must perform and 
document a flight safety analysis for 
all phases of flight, except as specified 
in paragraph (b) of this section, as fol-
lows— 

(1) For orbital launch, from liftoff 
through orbital insertion, and through 
all component impacts or landings; 

(2) For suborbital launch, from liftoff 
through all component impacts or 
landings; 

(3) For disposal, from the initiation 
of the deorbit through final impact; 
and 

(4) For reentry, from the initiation of 
the deorbit through all component im-
pacts or landing. 

(b) An operator is not required to 
perform and document a flight safety 
analysis for a phase of flight if agreed 
to by the Administrator based on dem-
onstrated reliability. An operator dem-
onstrates reliability by using oper-
ational and flight history to show com-
pliance with the risk criteria in 
§ 450.101(a) and (b). 

§ 450.115 Flight safety analysis meth-
ods. 

(a) Scope of the analysis. An operator’s 
flight safety analysis method must ac-
count for all reasonably foreseeable 
events and failures of safety-critical 
systems during nominal and non-nomi-
nal launch or reentry that could jeop-
ardize public safety. 

(b) Level of fidelity of the analysis. An 
operator’s flight safety analysis meth-
od must have a level of fidelity suffi-
cient to— 

(1) Demonstrate that any risk to the 
public satisfies the safety criteria of 
§ 450.101, including the use of mitiga-
tions, accounting for all known sources 
of uncertainty, using a means of com-
pliance accepted by the Administrator; 
and 

(2) Identify the dominant source of 
each type of public risk with a cri-
terion in § 450.101(a) or (b) in terms of 
phase of flight, source of hazard (such 
as toxic exposure, inert, or explosive 
debris), and failure mode. 

(c) Application requirements. An appli-
cant must submit a description of the 
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flight safety analysis methodology, in-
cluding identification of: 

(1) The scientific principles and sta-
tistical methods used; 

(2) All assumptions and their jus-
tifications; 

(3) The rationale for the level of fi-
delity; 

(4) The evidence for validation and 
verification required by § 450.101(g); 

(5) The extent to which the bench-
mark conditions are comparable to the 
foreseeable conditions of the intended 
operations; and 

(6) The extent to which risk mitiga-
tions were accounted for in the anal-
yses. 

§ 450.117 Trajectory analysis for nor-
mal flight. 

(a) General. A flight safety analysis 
must include a trajectory analysis that 
establishes, for any phase of flight 
within the scope as provided by 
§ 450.113(a), the limits of a launch or re-
entry vehicle’s normal flight as defined 
by the nominal trajectory, and the fol-
lowing sets of trajectories sufficient to 
characterize variability and uncer-
tainty during normal flight: 

(1) A set of trajectories to charac-
terize variability. This set must de-
scribe how the intended trajectory 
could vary due to conditions known 
prior to initiation of flight; and 

(2) A set of trajectories to charac-
terize uncertainty. This set must de-
scribe how the actual trajectory could 
differ from the intended trajectory due 
to random uncertainties in all param-
eters with a significant influence on 
the vehicle’s behavior throughout nor-
mal flight. 

(b) Trajectory model. A final trajec-
tory analysis must use a six-degree of 
freedom trajectory model to satisfy the 
requirements of paragraph (a) of this 
section. 

(c) Atmospheric effects. A trajectory 
analysis must account for atmospheric 
conditions that have an effect on the 
trajectory, including atmospheric pro-
files that are no less severe than the 
worst conditions under which flight 
might be attempted, and for uncer-
tainty in the atmospheric conditions. 

(d) Application requirements. An appli-
cant must submit the following: 

(1) A description of the methods used 
to characterize the vehicle’s flight be-
havior throughout normal flight, in ac-
cordance with § 450.115(c). 

(2) The quantitative input data, in-
cluding uncertainties, used to model 
the vehicle’s normal flight in six de-
grees of freedom. 

(3) The worst atmospheric conditions 
under which flight might be attempted, 
and a description of how the operator 
will evaluate the atmospheric condi-
tions and uncertainty in the atmos-
pheric conditions prior to initiating 
the operation; 

(4) Representative normal flight tra-
jectory analysis outputs, including the 
position velocity, and orientation for 
each second of flight for— 

(i) The nominal trajectory; 
(ii) A set of trajectories that charac-

terize variability in the intended tra-
jectory based on conditions known 
prior to initiation of flight; and 

(iii) A set of trajectories that charac-
terize how the actual trajectory could 
differ from the intended trajectory due 
to random uncertainties. 

§ 450.119 Trajectory analysis for mal-
function flight. 

(a) General. A flight safety analysis 
must include a trajectory analysis that 
establishes— 

(1) The vehicle’s deviation capability 
in the event of a malfunction during 
flight, 

(2) The trajectory dispersion result-
ing from reasonably foreseeable mal-
functions, and 

(3) For vehicles using flight abort as 
a hazard control strategy under 
§ 450.108, trajectory data or parameters 
that describe the limits of a useful mis-
sion. The FAA does not consider the 
collection of data related to a failure 
to be a useful mission. 

(b) Analysis constraints. A malfunc-
tion trajectory analysis must account 
for each cause of a malfunction flight, 
including software and hardware fail-
ures, for every period of normal flight. 
The analysis for each type of malfunc-
tion must have sufficient temporal and 
spatial resolution to establish flight 
safety limits, if any, and individual 
risk contours that are smooth and con-
tinuous. The analysis must account 
for— 
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(1) The relative probability of occur-
rence of each malfunction; 

(2) The probability distribution of po-
sition and velocity of the vehicle when 
each malfunction trajectory will ter-
minate due to vehicle breakup, ground 
impact, or orbital insertion along with 
the cause of termination and the state 
of the vehicle; 

(3) The parameters with a significant 
influence on a vehicle’s flight behavior 
from the time a malfunction begins to 
cause a flight deviation until the time 
each malfunction trajectory will ter-
minate due to vehicle breakup, ground 
impact, or orbital insertion; and 

(4) The potential for failure of the 
flight safety system, if any. 

(c) Application requirements. An appli-
cant must submit— 

(1) A description of the methodology 
used to characterize the vehicle’s flight 
behavior throughout malfunction 
flight, in accordance with § 450.115(c). 

(2) A description of the methodology 
used to determine the limits of a useful 
mission, in accordance with § 450.115(c). 

(3) A description of the input data 
used to characterize the vehicle’s mal-
function flight behavior, including: 

(i) A list of each cause of malfunction 
flight considered; 

(ii) A list of each type of malfunction 
flight for which malfunction flight be-
havior was characterized; and 

(iii) A quantitative description of the 
parameters, including uncertainties, 
with a significant influence on the ve-
hicle’s malfunction behavior for each 
type of malfunction flight character-
ized. 

(4) Representative malfunction flight 
trajectory analysis outputs, including 
the position and velocity as a function 
of flight time for— 

(i) Each set of trajectories that char-
acterizes a type of malfunction flight; 

(ii) The probability of each set of tra-
jectories that characterizes a type of 
malfunction flight; and 

(iii) A set of trajectories that charac-
terizes the limits of a useful mission as 
described in paragraph (a)(3) of this 
section. 

§ 450.121 Debris analysis. 
(a) General. A flight safety analysis 

must include an analysis character-
izing the hazardous debris generated 

from normal and malfunctioning vehi-
cle flight as a function of vehicle flight 
sequence. 

(b) Vehicle impact and breakup anal-
ysis. A debris analysis must account 
for: 

(1) Each reasonably foreseeable cause 
of vehicle breakup and intact impact, 

(2) Vehicle structural characteristics 
and materials, and 

(3) Energetic effects during break-up 
or at impact. 

(c) Propagation of debris. A debris 
analysis must compute statistically 
valid debris impact probability dis-
tributions. The propagation of debris 
from each predicted breakup location 
to impact must account for— 

(1) All foreseeable forces that can in-
fluence any debris impact location; and 

(2) All foreseeable sources of impact 
dispersion, including, at a minimum: 

(i) The uncertainties in atmospheric 
conditions; 

(ii) Debris aerodynamic parameters, 
including uncertainties; 

(iii) Pre-breakup position and veloc-
ity, including uncertainties; and 

(iv) Breakup-imparted velocities, in-
cluding uncertainties. 

(d) Application requirements. An appli-
cant must submit: 

(1) A description of all scenarios that 
can lead to hazardous debris; 

(2) A description of the methods used 
to perform the vehicle impact and 
breakup analysis, in accordance with 
§ 450.115(c); 

(3) A description of the methods used 
to compute debris impact distribu-
tions, in accordance with § 450.115(c); 

(4) A description of the atmospheric 
data used as input to the debris anal-
ysis; and 

(5) A quantitative description of the 
physical, aerodynamic, and harmful 
characteristics of hazardous debris. 

§ 450.123 Population exposure anal-
ysis. 

(a) General. A flight safety analysis 
must account for the distribution of 
people for the entire region where 
there is a significant probability of im-
pact of hazardous debris. 

(b) Constraints. The exposure analysis 
must— 
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(1) Characterize the distribution of 
people both geographically and tem-
porally; 

(2) Account for the distribution of 
people among structures and vehicle 
types; 

(3) Use reliable, accurate, and timely 
source data; and 

(4) Account for vulnerability of peo-
ple to hazardous debris effects. 

(c) Application requirements. An appli-
cant must submit: 

(1) A description of the methods used 
to develop the exposure input data in 
accordance with § 450.115(c), and 

(2) Complete population exposure 
data, in tabular form. 

§ 450.131 Probability of failure anal-
ysis. 

(a) General. For each hazard and 
phase of flight, a flight safety analysis 
for a launch or reentry must account 
for vehicle failure probability. The 
probability of failure must be con-
sistent for all hazards and phases of 
flight. 

(1) For a vehicle or vehicle stage with 
fewer than two flights, the failure 
probability estimate must account for 
the outcome of all previous flights of 
vehicles developed and launched or re-
entered in similar circumstances. 

(2) For a vehicle or vehicle stage with 
two or more flights, vehicle failure 
probability estimates must account for 
the outcomes of all previous flights of 
the vehicle or vehicle stage in a statis-
tically valid manner. The outcomes of 
all previous flights of the vehicle or ve-
hicle stage must account for data on 
any mishap and anomaly. 

(b) Failure. For flight safety analysis 
purposes, a failure occurs when a vehi-
cle does not complete any phase of nor-
mal flight or when any anomalous con-
dition exhibits the potential for a stage 
or its debris to impact the Earth or re-
enter the atmosphere outside the nor-
mal trajectory envelope during the 
mission or any future mission of simi-
lar vehicle capability. 

(c) Previous flight. For flight safety 
analysis purposes— 

(1) The flight of a launch vehicle be-
gins at a time in which a launch vehi-
cle lifts off from the surface of the 
Earth; and 

(2) The flight of a reentry vehicle or 
deorbiting upper stage begins at a time 
in which a vehicle attempts to initiate 
a reentry. 

(d) Allocation. The vehicle failure 
probability estimate must be distrib-
uted across flight phases and failure 
modes. The distribution must be con-
sistent with— 

(1) The data available from all pre-
vious flights of vehicles developed and 
launched or reentered in similar cir-
cumstances; and 

(2) Data from previous flights of vehi-
cles, stages, or components developed 
and launched, reentered, flown, or test-
ed by the subject vehicle developer or 
operator. Such data may include pre-
vious experience involving similar— 

(i) Vehicle, stage, or component de-
sign characteristics; 

(ii) Development and integration 
processes, including the extent of inte-
grated system testing; and 

(iii) Level of experience of the vehicle 
operation and development team mem-
bers. 

(e) Observed vs. conditional failure rate. 
Probability of failure allocation must 
account for significant differences in 
the observed failure rate and the condi-
tional failure rate. A probability of 
failure analysis must use a constant 
conditional failure rate for each phase 
of flight, unless there is clear and con-
vincing evidence of a different condi-
tional failure rate for a particular ve-
hicle, stage, or phase of flight. 

(f) Application requirements. An appli-
cant must submit: 

(1) A description of the methods used 
in probability of failure analysis, in ac-
cordance with § 450.115(c); and 

(2) A representative set of tabular 
data and graphs of the predicted failure 
rate and cumulative failure probability 
for each foreseeable failure mode. 

§ 450.133 Flight hazard area analysis. 
(a) General. A flight safety analysis 

must include a flight hazard area anal-
ysis that identifies any region of land, 
sea, or air that must be surveyed, pub-
licized, controlled, or evacuated in 
order to control the risk to the public. 
The analysis must account for, at a 
minimum— 

(1) The regions of land, sea, and air 
potentially exposed to hazardous debris 
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generated during normal flight events 
and all reasonably foreseeable failure 
modes; 

(2) Any hazard controls implemented 
to control risk from any hazard; 

(3) The limits of a launch or reentry 
vehicle’s normal flight, including— 

(i) Atmospheric conditions that are 
no less severe than the worst atmos-
pheric conditions under which flight 
might be attempted; and 

(ii) Uncertainty in the atmospheric 
conditions; 

(4) All hazardous debris; 
(5) Sources of debris dispersion in ac-

cordance with § 450.121(c); and 
(6) A probability of one for any 

planned debris hazards or planned im-
pacts. 

(b) Waterborne vessel hazard areas. The 
flight hazard area analysis for water-
borne vessels must determine the areas 
and durations for regions of water— 

(1) That are necessary to contain, 
with 97 percent probability of contain-
ment, all debris resulting from normal 
flight events capable of causing a cas-
ualty to persons on waterborne vessels; 

(2) That are necessary to contain ei-
ther where the probability of debris ca-
pable of causing a casualty impacting 
on or near a vessel would exceed 1 × 
10¥5, accounting for all relevant haz-
ards, or where the individual prob-
ability of casualty for any person on 
board a vessel would exceed the indi-
vidual risk criteria in § 450.101(a)(2) or 
(b)(2); and 

(3) Where reduced vessel traffic is 
necessary to meet the collective risk 
criteria in § 450.101(a)(1) or (b)(1). 

(c) Land hazard areas. The flight haz-
ard area analysis for land must deter-
mine the durations and areas regions of 
land— 

(1) That are necessary to contain, 
with 97 percent probability of contain-
ment, all debris resulting from normal 
flight events capable of causing a cas-
ualty to any person on land; 

(2) Where the individual probability 
of casualty for any person on land 
would exceed the individual risk cri-
teria in § 450.101(a)(2) or (b)(2); and 

(3) Where reduced population is nec-
essary to meet the collective risk cri-
teria in § 450.101(a)(1) or (b)(1). 

(d) Airspace hazard volumes. The flight 
hazard area analysis for airspace must 

determine the durations and volumes 
for regions of air to be submitted to 
the FAA for approval— 

(1) That are necessary to contain, 
with 97 percent probability of contain-
ment, all debris resulting from normal 
flight events capable of causing a cas-
ualty to persons on an aircraft; and 

(2) Where the probability of impact 
on an aircraft would exceed the air-
craft risk criterion in § 450.101(a)(3) or 
(b)(3). 

(e) Application requirements. An appli-
cant must submit: 

(1) A description of the methodology 
to be used in the flight hazard area 
analysis in accordance with § 450.115(c), 
including: 

(i) Classes of waterborne vessel and 
vulnerability criteria employed; and 

(ii) Classes of aircraft and vulner-
ability criteria employed. 

(2) Tabular data and graphs of the re-
sults of the flight hazard area analysis, 
including: 

(i) Geographical coordinates of all 
hazard areas that are representative of 
those to be published, in accordance 
with § 450.161, prior to any proposed op-
eration; 

(ii) Representative 97 percent prob-
ability of containment contours for all 
debris resulting from normal flight 
events capable of causing a casualty 
for all locations specified in paragraph 
(a) of this section; 

(iii) Representative individual prob-
ability of casualty contours for all lo-
cations specified in paragraph (a) of 
this section, including tabular data and 
graphs showing the hypothetical loca-
tion of any member of the public that 
could be exposed to a probability of 
casualty of 1 × 10¥5 or greater for 
neighboring operations personnel, and 
1 × 10¥6 or greater for other members of 
the public, given all foreseeable condi-
tions within the flight commit criteria; 

(iv) If applicable, representative 1 × 
10¥5 and 1 × 10¥6 probability of impact 
contours for all debris capable of caus-
ing a casualty to persons on a water-
borne vessel regardless of location; and 

(v) Representative 1 × 10¥6 and 1 × 
10¥7 probability of impact contours for 
all debris capable of causing a casualty 
to persons on an aircraft regardless of 
location. 
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§ 450.135 Debris risk analysis. 

(a) General. A flight safety analysis 
must include a debris risk analysis 
that demonstrates compliance with 
safety criteria in § 450.101, either— 

(1) Prior to the day of the operation, 
accounting for all foreseeable condi-
tions within the flight commit criteria; 
or 

(2) During the countdown using the 
best available input data, including 
flight commit criteria and flight abort 
rules. 

(b) Casualty area and consequence 
analysis. A debris risk analysis must 
model the casualty area, and compute 
the predicted consequences of each rea-
sonably foreseeable failure mode in any 
significant period of flight in terms of 
conditional expected casualties. The 
casualty area and consequence analysis 
must account for— 

(1) All relevant debris fragment char-
acteristics and the characteristics of a 
representative person exposed to any 
potential debris hazard; 

(2) Statistically-valid debris impact 
probability distributions; 

(3) Any impact or effects of haz-
ardous debris; and 

(4) The vulnerability of people to de-
bris impact or effects, including: 

(i) Effects of buildings, ground vehi-
cles, waterborne vessel, and aircraft 
upon the vulnerability of any occu-
pants; 

(ii) Effect of atmospheric conditions 
on debris impact and effects; 

(iii) Impact speed and angle, account-
ing for motion of impacted vehicles; 

(iv) Uncertainty in input data, such 
as fragment impact parameters; and 

(v) Uncertainty in modeling method-
ology. 

(c) Application requirements. An appli-
cant must submit: 

(1) A description of the methods used 
to demonstrate compliance with the 
safety criteria in § 450.101, in accord-
ance with § 450.115(c), including a de-
scription of how the operator will ac-
count for the conditions immediately 
prior to enabling the flight of a launch 
vehicle or the reentry of a reentry ve-
hicle, such as the final trajectory, at-
mospheric conditions, and the exposure 
of people; 

(2) A description of the atmospheric 
data used as input to the debris risk 
analysis; 

(3) The effective unsheltered casualty 
area for all fragment classes, assuming 
a representative impact vector; 

(4) The effective casualty area for all 
fragment classes for a representative 
type of building, ground vehicle, water-
borne vessel, and aircraft, assuming a 
representative impact vector; 

(5) Collective and individual debris 
risk analysis outputs under representa-
tive conditions and the worst foresee-
able conditions, including: 

(i) Total collective casualty expecta-
tion for the proposed operation; 

(ii) A list of the collective risk con-
tribution for at least the top ten popu-
lation centers and all centers with col-
lective risk exceeding 1 percent of the 
collective risk criteria in § 450.101(a)(1) 
or (b)(1); 

(iii) A list of the maximum indi-
vidual probability of casualty for the 
top ten population centers and all cen-
ters that exceed 10 percent of the indi-
vidual risk criteria in § 450.101(a)(2) or 
(b)(2); and 

(iv) A list of the conditional collec-
tive casualty expectation for each fail-
ure mode for each significant period of 
flight under representative conditions 
and the worst foreseeable conditions. 

§ 450.137 Far-field overpressure blast 
effects analysis. 

(a) General. A flight safety analysis 
must include a far-field overpressure 
blast effect analysis that demonstrates 
compliance with safety criteria in 
§ 450.101, either— 

(1) Prior to the day of the operation, 
accounting for all foreseeable condi-
tions within the flight commit criteria; 
or 

(2) During the countdown using the 
best available input data, including 
flight commit criteria and flight abort 
rules. 

(b) Analysis constraints. The analysis 
must account for— 

(1) The explosive capability of the ve-
hicle and hazardous debris at impact 
and at altitude; 

(2) The potential influence of mete-
orological conditions and terrain char-
acteristics; and 
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(3) The potential for broken windows 
due to peak incident overpressures 
below 1.0 psi and related casualties 
based on the characteristics of exposed 
windows and the population’s suscepti-
bility to injury, with considerations in-
cluding, at a minimum, shelter types, 
window types, and the time of day of 
the proposed operation. 

(c) Application requirements. An appli-
cant must submit a description of the 
far-field overpressure analysis, includ-
ing all assumptions and justifications 
for the assumptions, analysis methods, 
input data, and results. At a minimum, 
the application must include: 

(1) A description of the population 
centers, terrain, building types, and 
window characteristics used as input to 
the far-field overpressure analysis; 

(2) A description of the methods used 
to compute the foreseeable explosive 
yield probability pairs, and the com-
plete set of yield-probability pairs, 
used as input to the far-field over-
pressure analysis; 

(3) A description of the methods used 
to compute peak incident overpres-
sures as a function of distance from the 
explosion and prevailing meteorolog-
ical conditions, including sample cal-
culations for a representative range of 
the foreseeable meteorological condi-
tions, yields, and population center lo-
cations; 

(4) A description of the methods used 
to compute the probability of window 
breakage, including tabular data and 
graphs for the probability of breakage 
as a function of the peak incident over-
pressure for a representative range of 
window types, building types, and 
yields accounted for; 

(5) A description of the methods used 
to compute the probability of casualty 
for a representative individual, includ-
ing tabular data and graphs for the 
probability of casualty, as a function of 
location relative to the window and the 
peak incident overpressure for a rep-
resentative range of window types, 
building types, and yields accounted 
for; 

(6) Tabular data and graphs showing 
the hypothetical location of any mem-
ber of the public that could be exposed 
to a probability of casualty of 1 × 10¥5 
or greater for neighboring operations 
personnel, and 1 × 10¥6 or greater for 

other members of the public, given 
foreseeable conditions; 

(7) The maximum expected casualties 
that could result from far-field over-
pressure hazards given foreseeable con-
ditions; and 

(8) A description of the meteorolog-
ical measurements used as input to any 
real-time far-field overpressure anal-
ysis. 

§ 450.139 Toxic hazards for flight. 
(a) Applicability. (1) Except as speci-

fied in paragraph (a)(2), this section ap-
plies to any launch or reentry vehicle, 
including all vehicle components and 
payloads, that use toxic propellants or 
other toxic chemicals. 

(2) No toxic release hazard analysis is 
required for kerosene-based fuels, un-
less the Administrator determines that 
an analysis is required to protect pub-
lic safety. 

(b) General. An operator must— 
(1) Conduct a toxic release hazard 

analysis in accordance with paragraph 
(c) of this section; 

(2) Manage the risk of casualties that 
could arise from the exposure to toxic 
release through one of the following 
means: 

(i) Contain hazards caused by toxic 
release in accordance with paragraph 
(d) of this section; or 

(ii) Perform a toxic risk assessment, 
in accordance with paragraph (e) of 
this section, that protects the public in 
compliance with the safety criteria of 
§ 450.101, including toxic release haz-
ards. 

(3) Establish flight commit criteria 
based on the results of its toxic release 
hazard analysis and toxic containment 
or toxic risk assessment for any nec-
essary evacuation of the public from 
any toxic hazard area. 

(c) Toxic release hazard analysis. A 
toxic release hazard analysis must— 

(1) Account for any toxic release that 
could occur during nominal or non- 
nominal flight; 

(2) Include a worst-case release sce-
nario analysis or a maximum-credible 
release scenario analysis for each proc-
ess that involves a toxic propellant or 
other chemical; 

(3) Determine if toxic release can 
occur based on an evaluation of the 
chemical compositions and quantities 
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of propellants, other chemicals, vehicle 
materials, and projected combustion 
products, and the possible toxic release 
scenarios; 

(4) Account for both normal combus-
tion products and any unreacted pro-
pellants and phase change or chemical 
derivatives of released substances; and 

(5) Account for any operational con-
straints and emergency procedures 
that provide protection from toxic re-
lease. 

(d) Toxic containment. An operator 
using toxic containment must manage 
the risk of any casualty from the expo-
sure to toxic release either by— 

(1) Evacuating, or being prepared to 
evacuate, the public from any toxic 
hazard area in the event of a worst- 
case release or maximum-credible re-
lease scenario; or 

(2) Employing meteorological con-
straints to limit an operation to times 
during which prevailing winds and 
other conditions ensure that any mem-
ber of the public would not be exposed 
to toxic concentrations and durations 
greater than accepted toxic thresholds 
for acute casualty in the event of a 
worst-case release or maximum-cred-
ible release scenario. 

(e) Toxic risk assessment. An operator 
using toxic risk assessment must es-
tablish flight commit criteria that 
demonstrate compliance with the safe-
ty criteria of § 450.101. A toxic risk as-
sessment must— 

(1) Account for airborne concentra-
tion and duration thresholds of toxic 
propellants or other chemicals. For 
any toxic propellant, other chemicals, 
or combustion product, an operator 
must use airborne toxic concentration 
and duration thresholds identified in a 
means of compliance accepted by the 
Administrator; 

(2) Account for physical phenomena 
expected to influence any toxic con-
centration and duration in the area 
surrounding the potential release site; 

(3) Determine a toxic hazard area for 
the launch or reentry, surrounding the 
potential release site for each toxic 
propellant or other chemical based on 
the amount and toxicity of the propel-
lant or other chemical, the exposure 
duration, and the meteorological con-
ditions involved; 

(4) Account for all members of the 
public who may be exposed to the toxic 
release, including all members of the 
public on land and on any waterborne 
vessels, populated offshore structures, 
and aircraft that are not operated in 
direct support of the launch or reentry; 
and 

(5) Account for any risk mitigation 
measures applied in the risk assess-
ment. 

(f) Application requirements. An appli-
cant must submit: 

(1) The identity of toxic propellant, 
chemical, or combustion products or 
derivatives in the possible toxic re-
lease; 

(2) The applicant’s selected airborne 
toxic concentration and duration 
thresholds; 

(3) The meteorological conditions for 
the atmospheric transport and buoyant 
cloud rise of any toxic release from its 
source to downwind receptor locations; 

(4) Characterization of the terrain, as 
input for modeling the atmospheric 
transport of a toxic release from its 
source to downwind receptor locations; 

(5) The identity of the toxic disper-
sion model used, and any other input 
data; 

(6) Representative results of an appli-
cant’s toxic dispersion modeling to pre-
dict concentrations and durations at 
selected downwind receptor locations, 
to determine the toxic hazard area for 
a released quantity of the toxic sub-
stance; 

(7) A toxic release hazard analysis in 
accordance with paragraph (c) of this 
section: 

(i) A description of the failure modes 
and associated relative probabilities 
for potential toxic release scenarios 
used in the risk evaluation; and 

(ii) The methodology and representa-
tive results of an applicant’s deter-
mination of the worst-case or max-
imum-credible quantity of any toxic 
release that might occur during the 
flight of a vehicle; 

(8) In accordance with § 450.139(b)(2), 
(i) A toxic containment in accord-

ance with paragraph (d) of this section, 
identify the evacuation plans or mete-
orological constraints and associated 
launch commit criteria needed to en-
sure that the public will not be within 
a toxic hazard area in the event of a 
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worst-case release or maximum-cred-
ible release scenario; or 

(ii) A toxic risk assessment in ac-
cordance with paragraph (e) of this sec-
tion: 

(A) A demonstration that the safety 
criteria in § 450.101 will be met; 

(B) The population characteristics in 
receptor locations that are identified 
by toxic dispersion modeling as toxic 
hazard areas; 

(C) A description of any risk mitiga-
tions applied in the toxic risk assess-
ment; and 

(D) A description of the population 
exposure input data used in accordance 
with § 450.123. 

PRESCRIBED HAZARD CONTROLS FOR 
SAFETY-CRITICAL HARDWARE AND 
COMPUTING SYSTEMS 

§ 450.141 Computing systems. 
(a) Identification of computing system 

safety items. An operator must identify: 
(1) Any software or data that imple-

ments a capability that, by intended 
operation, unintended operation, or 
non-operation, can present a hazard to 
the public; and 

(2) The level of criticality of each 
computing system safety item identi-
fied in paragraph (a)(1) of this section, 
commensurate with its degree of con-
trol over hazards to the public and the 
severity of those hazards. 

(b) Safety requirements. An operator 
must develop safety requirements for 
each computing system safety item. In 
doing so, the operator must: 

(1) Identify and evaluate safety re-
quirements for each computing system 
safety item; 

(2) Ensure the safety requirements 
are complete and correct; 

(3) Implement each safety require-
ment; and 

(4) Verify and validate the implemen-
tation of each safety requirement by 
using a method appropriate for the 
level of criticality of the computing 
system safety item. For each com-
puting system safety item that is safe-
ty critical under § 401.7, verification 
and validation must include testing by 
a test team independent of the develop-
ment division or organization. 

(c) Development process. An operator 
must implement and document a devel-

opment process for computing system 
safety items appropriate for the level 
of criticality of the computing system 
safety item. A development process 
must define: 

(1) Responsibilities for each task as-
sociated with a computing system safe-
ty item; 

(2) Processes for internal review and 
approval—including review that evalu-
ates the implementation of all safety 
requirements—such that no person ap-
proves that person’s own work; 

(3) Processes to ensure development 
personnel are trained, qualified, and 
capable of performing their role; 

(4) Processes that trace requirements 
to verification and validation evidence; 

(5) Processes for configuration man-
agement that specify the content of 
each released version of a computing 
system safety item; 

(6) Processes for testing that verify 
and validate all safety requirements to 
the extent required by paragraph (b)(4) 
of this section; 

(7) Reuse policies that verify and 
validate the safety requirements for re-
used computing system safety items; 
and 

(8) Third-party product use policies 
that verify and validate the safety re-
quirements for any third-party prod-
uct. 

(d) Application requirements. An appli-
cant must: 

(1) Identify and describe all com-
puting system safety items involved in 
the proposed operations; 

(2) Provide the safety requirements 
for each computing system safety item; 

(3) Provide documentation of the de-
velopment processes that meets para-
graph (c) of this section; 

(4) Provide evidence of the execution 
of the appropriate development process 
for each computing system safety item; 
and 

(5) Provide evidence of the implemen-
tation of each safety requirement. 

§ 450.143 Safety-critical system design, 
test, and documentation. 

(a) Applicability. This section applies 
to all safety-critical systems, except 
for— 

(1) Highly reliable flight safety sys-
tems covered under § 450.145; or 
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(2) Safety-critical systems for which 
an operator demonstrates through its 
flight hazard analysis that the likeli-
hood of any hazardous condition spe-
cifically associated with the system 
that may cause death or serious injury 
to the public is extremely remote, pur-
suant to § 450.109(b)(3). 

(b) Design. An operator must design 
safety-critical systems such that no 
credible fault can lead to increased 
risk to the public beyond nominal safe-
ty-critical system operation. 

(c) Qualification testing of design. An 
operator must functionally dem-
onstrate the design of the vehicle’s 
safety-critical systems at conditions 
beyond its predicted operating environ-
ments. The operator must select envi-
ronmental test levels that ensure the 
design is sufficiently stressed to dem-
onstrate that system performance is 
not degraded due to design tolerances, 
manufacturing variances, or uncertain-
ties in the environment. 

(d) Acceptance of hardware. An oper-
ator must— 

(1) Functionally demonstrate any 
safety-critical system, while exposed 
to its predicted operating environ-
ments with margin, is free of defects, 
free of integration and workmanship 
errors, and ready for operational use; 
or 

(2) Combine in-process controls and a 
quality assurance process to ensure 
functional capability of any safety- 
critical system during its service life. 

(e) Lifecycle of safety-critical systems. 
(1) The predicted operating environ-
ments must be based on conditions pre-
dicted to be encountered in all phases 
of flight, recovery, and transportation. 

(2) An operator must monitor the 
flight environments experienced by 
safety-critical system components to 
the extent necessary to— 

(i) Validate the predicted operating 
environments; and 

(ii) Assess the actual component life 
remaining or adjust any inspection pe-
riod. 

(f) Application requirements. An appli-
cant must submit to the FAA the fol-
lowing as part of its application: 

(1) A list and description of each safe-
ty-critical system; 

(2) Drawings and schematics for each 
safety-critical system; 

(3) A summary of the analysis to de-
termine the predicted operating envi-
ronments and duration to be applied to 
qualification and acceptance testing 
covering the service life of any safety- 
critical system; 

(4) A description of any method used 
to validate the predicted operating en-
vironments; 

(5) A description of any instrumenta-
tion or inspection processes to monitor 
aging of any safety-critical system; 

(6) The criteria and procedures for 
disposal or refurbishment for service 
life extension of safety-critical system 
components; and 

(7) A description of the standards 
used in all phases of the lifecycle of 
each safety-critical system. 

§ 450.145 Highly reliable flight safety 
system. 

(a) General. For each phase of flight 
for which an operator must implement 
flight abort to meet the requirement of 
§ 450.108(b)(1), the operator must use a 
highly reliable flight safety system on 
the launch or reentry vehicle, vehicle 
component, or payload with a design 
reliability in accordance with this sec-
tion. 

(b) Reliability. A highly reliable flight 
safety system must, using a means of 
compliance accepted by the Adminis-
trator— 

(1) Have a design reliability of 0.999 
at 95 percent confidence and commen-
surate design, analysis, and testing for 
the portion of the flight safety system 
onboard the vehicle; and 

(2) Have a design reliability of 0.999 
at 95 percent confidence and commen-
surate design, analysis, and testing for 
the portion of the flight safety system 
not onboard the vehicle, if used. 

(c) Monitoring. An operator must 
monitor the flight environments expe-
rienced by any flight safety system 
component to the extent necessary to— 

(1) Validate the predicted operating 
environment; and 

(2) Assess the actual component life 
remaining or adjust any inspection pe-
riod. 

(d) Application requirements. An appli-
cant must submit the information 
identified below, for any highly reli-
able flight safety system: 
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(1) Flight safety system description. An 
applicant must describe the flight safe-
ty system and its operation in detail, 
including all components, component 
functions, and possible operational sce-
narios. 

(2) Flight safety system diagram. An ap-
plicant must submit a diagram that 
identifies all flight safety system sub-
systems and shows the interconnection 
of all the elements of the flight safety 
system. The diagram must include any 
subsystems used to implement flight 
abort both on and off the vehicle, in-
cluding any subsystems used to make 
the decision to abort flight. 

(3) Flight safety system analyses. An 
applicant must submit any analyses 
and detailed analysis reports of all 
flight safety system subsystems nec-
essary to calculate the reliability and 
confidence levels required by para-
graph (a) of this section. 

(4) Tracking validation procedures. An 
applicant must document and submit 
the procedures for validating the accu-
racy of any vehicle tracking data uti-
lized by the flight safety system to 
make the decision to abort flight. 

(5) Flight safety system test plans. An 
applicant must submit acceptance, 
qualification, and preflight test plans 
of any flight safety system, sub-
systems, and components. The test 
plans must include test procedures and 
test environments. 

(6) Monitoring plan. An applicant 
must submit a description of any meth-
od used to validate the predicted oper-
ating environments. 

OTHER PRESCRIBED HAZARD CONTROLS 

§ 450.147 Agreements. 
(a) General. An operator must estab-

lish a written agreement with any enti-
ty that provides a service or property 
that meets a requirement in this part, 
including: 

(1) Launch and reentry site use agree-
ments. A Federal launch or reentry site 
operator, a licensed launch or reentry 
site operator, or any other person that 
provides services or access to or use of 
property required to support the safe 
launch or reentry under this part; 

(2) Agreements for notices to mariners. 
Unless otherwise addressed in agree-
ments with the site operator, for over-

flight of navigable water, the U.S. 
Coast Guard or other applicable mari-
time authority to establish procedures 
for the issuance of a Notice to Mariners 
prior to a launch or reentry and other 
measures necessary to protect public 
health and safety; 

(3) Agreements for notices to airmen. 
Unless otherwise addressed in agree-
ments with the site operator, the FAA 
Air Traffic Organization or other appli-
cable air navigation authority to es-
tablish procedures for the issuance of a 
Notice to Airmen prior to a launch or 
reentry, for closing of air routes during 
the respective launch and reentry win-
dows, and for other measures necessary 
to protect public health and safety; and 

(4) Mishap response. Emergency re-
sponse providers, including local gov-
ernment authorities, to satisfy the re-
quirements of § 450.173. 

(b) Roles and responsibilities. The 
agreements required in this section 
must clearly delineate the roles and re-
sponsibilities of each party to support 
the safe launch or reentry under this 
part. 

(c) Effective date. The agreements re-
quired in this section must be in effect 
before a license can be issued, unless 
otherwise agreed to by the Adminis-
trator. 

(d) Application requirements. An appli-
cant must— 

(1) Describe each agreement in this 
section; and 

(2) Provide a copy of any agreement, 
or portion thereof, to the FAA upon re-
quest. 

§ 450.149 Safety-critical personnel 
qualifications. 

(a) General. An operator must ensure 
safety-critical personnel are trained, 
qualified, and capable of performing 
their safety-critical tasks, and that 
their training is current. 

(b) Application requirements. An appli-
cant must— 

(1) Identify safety-critical tasks that 
require qualified personnel; 

(2) Provide internal training and cur-
rency requirements, completion stand-
ards, or any other means of dem-
onstrating compliance with the re-
quirements of this section; and 

(3) Describe the process for tracking 
training currency. 
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§ 450.151 Work shift and rest require-
ments. 

(a) General. For any launch or re-
entry, an operator must document and 
implement rest requirements that en-
sure safety-critical personnel are phys-
ically and mentally capable of per-
forming all assigned tasks. 

(b) Work shifts and deviation approval 
process. An operator’s rest require-
ments must address the following: 

(1) Duration of each work shift and 
the process for extending this shift, in-
cluding the maximum allowable length 
of any extension; 

(2) Number of consecutive work shift 
days allowed before rest is required; 

(3) Minimum rest period required— 
(i) Between each work shift, includ-

ing the period of rest required imme-
diately before the flight countdown 
work shift; and 

(ii) After the maximum number of 
work shift days allowed; and 

(4) Approval process for any devi-
ation from the rest requirements. 

(c) Application requirement. An appli-
cant must submit rest rules that dem-
onstrate compliance with the require-
ments of this section. 

§ 450.153 Radio frequency manage-
ment. 

(a) General. For any radio frequency 
used, an operator must— 

(1) Ensure radio frequency inter-
ference does not adversely affect per-
formance of any flight safety system or 
safety-critical system; and 

(2) Coordinate use of radio fre-
quencies with any site operator and 
any local and Federal authorities. 

(b) Application requirements. An appli-
cant must submit procedures or other 
means to demonstrate compliance with 
the radio frequency requirements of 
this section. 

§ 450.155 Readiness. 
(a) General. An operator must docu-

ment and implement procedures to as-
sess readiness to proceed with the 
flight of a launch or reentry vehicle. 
These procedures must address, at a 
minimum, the following: 

(1) Readiness of vehicle and launch, 
reentry, or landing site, including any 
contingency abort location; 

(2) Readiness of safety-critical per-
sonnel, systems, software, procedures, 
equipment, property, and services; and 

(3) Readiness to implement the mis-
hap plan required by § 450.173. 

(b) Application requirements. An appli-
cant must— 

(1) Demonstrate compliance with the 
requirements of paragraph (a) of this 
section through procedures that may 
include a readiness meeting close in 
time to flight; and 

(2) Describe the criteria for estab-
lishing readiness to proceed with the 
flight of a launch or reentry vehicle so 
that public safety is maintained. 

§ 450.157 Communications. 
(a) An operator must implement 

communication procedures during the 
countdown and flight of a launch or re-
entry vehicle that— 

(1) Define the authority of personnel, 
by individual or position title, to issue 
‘‘hold/resume,’’ ‘‘go/no go,’’ and abort 
commands; 

(2) Assign communication networks 
so that personnel identified in para-
graph (a)(1) of this section have direct 
access to real-time, safety-critical in-
formation required to issue ‘‘hold/re-
sume,’’ ‘‘go/no go,’’ and any abort com-
mands; and 

(3) Implement a protocol for using 
defined radio telephone communica-
tions terminology. 

(b) An operator must ensure the cur-
rency of the communication proce-
dures, and that all personnel are work-
ing with the approved version of the 
communication procedures. 

(c) An operator must record all safe-
ty-critical communications network 
channels that are used for voice, video, 
or data transmissions that support 
safety-critical systems during each 
countdown. 

§ 450.159 Pre-flight procedures. 
(a) An operator must implement pre- 

flight procedures that— 
(1) Verify that each flight commit 

criterion is satisfied before flight is 
initiated; and 

(2) Ensure the operator can return 
the vehicle to a safe state after a 
countdown abort or delay. 

(b) An operator must ensure the cur-
rency of the pre-flight procedures, and 
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that all personnel are working with the 
approved version of the pre-flight pro-
cedures. 

§ 450.161 Control of hazard areas. 
(a) General. The operator must pub-

licize, survey, control, or evacuate 
each flight hazard area identified in ac-
cordance with § 450.133 prior to initi-
ating flight of a launch vehicle or the 
reentry of a reentry vehicle to the ex-
tent necessary to ensure compliance 
with § 450.101. 

(b) Verification. The launch or reentry 
operator must perform surveillance 
sufficient to verify or update the as-
sumptions, input data, and results of 
the flight safety analyses. 

(c) Publication. An operator must 
publicize warnings for each flight haz-
ard area, except for regions of land, 
sea, or air under the control of the ve-
hicle operator, site operator, or other 
controlling authority with which the 
operator has an agreement. If the oper-
ator relies on another entity to pub-
licize these warnings, it must: 

(1) Determine whether the warnings 
have been issued; and 

(2) Notify the FAA if the warnings 
have not been issued so that the FAA 
can determine if the launch or reentry 
can be conducted in a manner that suf-
ficiently protects the public. This noti-
fication must provide sufficient infor-
mation to enable FAA to issue warn-
ings to U.S. aircraft. 

(d) Application requirements. An appli-
cant must submit— 

(1) A description of how the applicant 
will provide for day-of-flight surveil-
lance and control of flight hazard 
areas, if necessary, to ensure that the 
presence of any member of the public 
in or near a flight hazard area is con-
sistent with flight commit criteria de-
veloped for each launch or reentry as 
required by § 450.165(b); 

(2) A description of how the applicant 
will provide for any publication of 
flight hazard areas necessary to meet 
the requirements of this section; and 

(3) A description of how the applicant 
will establish flight commit criteria 
based on the results of its toxic release 
hazard analysis, toxic containment, or 
toxic risk assessment for any necessary 
evacuation of the public from any toxic 
hazard area. 

§ 450.163 Lightning hazard mitigation. 
(a) Lightning hazard mitigation. An op-

erator must— 
(1) Establish flight commit criteria 

that mitigate the potential for a 
launch or reentry vehicle intercepting 
or initiating a direct lightning strike, 
or encountering a nearby discharge, 
using a means of compliance accepted 
by the Administrator; or 

(2) Use a vehicle designed to protect 
safety-critical systems in the event of 
a direct lightning strike or nearby dis-
charge. 

(b) Application requirements. (1) An ap-
plicant electing to comply with para-
graph (a)(1) of this section must submit 
flight commit criteria that mitigate 
the potential for a launch or reentry 
vehicle intercepting or initiating a di-
rect lightning strike, or encountering a 
nearby lightning discharge. 

(2) An applicant electing to comply 
with paragraph (a)(2) of this section 
must submit documentation providing 
evidence that the vehicle is designed to 
protect safety-critical systems against 
the effects of a direct lightning strike 
or nearby discharge. 

§ 450.165 Flight commit criteria. 
(a) General. For each launch or re-

entry, an operator must establish and 
observe flight commit criteria that 
identify each condition necessary prior 
to flight to satisfy the requirements of 
§ 450.101, and must include: 

(1) Surveillance of any region of land, 
sea, or air in accordance with § 450.161; 

(2) Monitoring of any meteorological 
condition necessary to— 

(i) Be consistent with any safety 
analysis required by this part; and 

(ii) If necessary in accordance with 
§ 450.163, mitigate the potential for a 
launch or reentry vehicle intercepting 
a lightning strike, or encountering a 
nearby discharge; 

(3) Implementation of any launch or 
reentry window closure in the launch 
or reentry window for the purpose of 
collision avoidance in accordance with 
§ 450.169; 

(4) Confirmation that any safety-crit-
ical system is ready for flight; 

(5) Confirmation from the FAA that 
the risk to critical assets satisfies the 
requirements of § 450.101(a)(4) or (b)(4); 
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(6) For any reentry vehicle, except a 
suborbital vehicle, monitoring by the 
operator or an onboard system that the 
status of safety-critical systems is 
healthy before enabling reentry flight, 
to assure the vehicle can reenter safely 
to Earth; and 

(7) Any other hazard controls derived 
from any safety analysis required by 
this part. 

(b) Application requirements. An appli-
cant must submit a list of all flight 
commit criteria. 

§ 450.167 Tracking. 

(a) General. During the flight of a 
launch or reentry vehicle, an operator 
must measure and record in real time 
the position and velocity of the vehi-
cle. The system used to track the vehi-
cle must provide data to predict the ex-
pected impact locations of all stages 
and components, and to obtain vehicle 
performance data for comparison with 
the pre-flight performance predictions. 

(b) Application requirements. An appli-
cant must identify and describe each 
method or system used to meet the 
tracking requirements of paragraph (a) 
of this section. 

§ 450.169 Launch and reentry collision 
avoidance analysis requirements. 

(a) Criteria. Except as provided in 
paragraph (d) of this section, for an or-
bital or suborbital launch or reentry, 
an operator must establish window clo-
sures needed to ensure that the launch 
or reentry vehicle, any jettisoned com-
ponents, or payloads meet the fol-
lowing requirements with respect to 
orbiting objects, not including any ob-
ject being launched or reentered. 

(1) For inhabitable objects, one of 
three criteria below must be met: 

(i) The probability of collision be-
tween the launching or reentering ob-
jects and any inhabitable object must 
not exceed 1 × 10¥6; 

(ii) The launching or reentering ob-
jects must maintain an ellipsoidal sep-
aration distance of 200 km in-track and 
50 km cross-track and radially from 
the inhabitable object; or 

(iii) The launching or reentering ob-
jects must maintain a spherical separa-
tion distance of 200 km from the inhab-
itable object. 

(2) For objects that are neither or-
bital debris nor inhabitable, one of the 
two criteria below must be met: 

(i) The probability of collision be-
tween the launching or reentering ob-
jects and any object must not exceed 1 
× 10¥5; or 

(ii) The launching or reentering ob-
jects must maintain a spherical separa-
tion distance of 25 km from the object. 

(3) For all other known orbital debris 
identified by the FAA or other Federal 
Government entity as large objects 
with radar cross section greater than 1 
m2 and medium objects with radar 
cross section 0.1 m2 to 1 m2: 

(i) The probability of collision be-
tween the launching or reentering ob-
jects and any known orbital debris 
must not exceed 1 × 10¥5; or 

(ii) The launching or reentering ob-
jects must maintain a spherical separa-
tion distance of 2.5 km. 

(b) Screening time. A launch or re-
entry operator must ensure the re-
quirements of paragraph (a) of this sec-
tion are met as follows: 

(1) Through the entire segment of 
flight of a suborbital launch vehicle 
above 150 km; 

(2) For an orbital launch, during as-
cent from a minimum of 150 km to ini-
tial orbital insertion and for a min-
imum of 3 hours from liftoff; 

(3) For reentry, during descent from 
initial reentry burn to 150 km altitude; 
and 

(4) For disposal, during descent from 
initial disposal burn to 150 km altitude. 

(c) Rendezvous. Planned rendezvous 
operations that occur within the 
screening time frame are not consid-
ered a violation of collision avoidance 
if the involved operators have pre-co-
ordinated the rendezvous or close ap-
proach. 

(d) Exception. A launch collision 
avoidance analysis is not required for 
any launched object if the maximum 
planned altitude by that object is less 
than 150 km. 

(e) Analysis. Collision avoidance anal-
ysis must be obtained for each launch 
or reentry from a Federal entity iden-
tified by the FAA, or another entity 
agreed to by the Administrator. 

(1) An operator must use the results 
of the collision avoidance analysis to 



944 

14 CFR Ch. III (1–1–25 Edition) § 450.171 

establish flight commit criteria for col-
lision avoidance; and 

(2) The collision avoidance analysis 
must account for uncertainties associ-
ated with launch or reentry vehicle 
performance and timing, and ensure 
that each window closure incorporates 
all additional time periods associated 
with such uncertainties. 

(f) Timing and information required. An 
operator must prepare a collision 
avoidance analysis worksheet for each 
launch or reentry using a standardized 
format that contains the input data re-
quired by appendix A to this part, as 
follows: 

(1) Except as specified in paragraphs 
(f)(1)(i) and (ii) of this section, an oper-
ator must file the input data with an 
entity identified in paragraph (e) of 
this section and the FAA at least 7 
days before the first attempt at the 
flight of a launch vehicle or the re-
entry of a reentry vehicle. 

(i) Operators that have never re-
ceived a launch or reentry conjunction 
assessment from the entity identified 
in paragraph (e) of this section, must 
file the input data at least 15 days in 
advance. 

(ii) The Administrator may agree to 
an alternative time frame in accord-
ance with § 404.15; 

(2) An operator must obtain a colli-
sion avoidance analysis performed by 
an entity identified in paragraph (e) of 
this section, no later than 3 hours be-
fore the beginning of a launch or re-
entry window; and 

(3) If an operator needs an updated 
collision avoidance analysis due to a 
launch or reentry delay, the operator 
must file the request with the entity 
identified in paragraph (e) of this sec-
tion and the FAA at least 12 hours 
prior to the beginning of the new 
launch or reentry window. 

§ 450.171 Safety at end of launch. 
(a) Orbital debris mitigation. An oper-

ator must ensure for any proposed 
launch that for all vehicle stages or 
components that reach Earth orbit— 

(1) There is no unplanned physical 
contact between the vehicle or any of 
its components and the payload after 
payload separation; 

(2) Debris generation does not result 
from the conversion of energy sources 

into energy that fragments the vehicle 
or its components. Energy sources in-
clude chemical, pressure, and kinetic 
energy; and 

(3) For all vehicle stages or compo-
nents that are left in orbit, stored en-
ergy is removed by depleting residual 
fuel and leaving all fuel line valves 
open, venting any pressurized system, 
leaving all batteries in a permanent 
discharge state, and removing any re-
maining source of stored energy. 

(b) Application requirement. An appli-
cant must demonstrate compliance 
with the requirements in paragraph (a) 
of this section. 

§ 450.173 Mishap plan—reporting, re-
sponse, and investigation require-
ments. 

(a) General. An operator must report, 
respond to, and investigate mishaps, as 
defined in § 401.7 of this chapter, in ac-
cordance with paragraphs (b) through 
(g) of this section using a plan or other 
written means. 

(b) Responsibilities. An operator must 
document— 

(1) Responsibilities for personnel as-
signed to implement the requirements 
of this section; 

(2) Reporting responsibilities for per-
sonnel assigned to conduct investiga-
tions and for anyone retained by the 
operator to conduct or participate in 
investigations; and 

(3) Allocation of roles and respon-
sibilities between the launch operator 
and any site operator for reporting, re-
sponding to, and investigating any mis-
hap during ground activities at the 
site. 

(c) Mishap reporting requirements. An 
operator must— 

(1) Immediately notify the FAA 
Washington Operations Center in case 
of a mishap that involves a fatality or 
serious injury (as defined in 49 CFR 
830.2); 

(2) Notify within 24 hours the FAA 
Washington Operations Center in the 
case of a mishap that does not involve 
a fatality or serious injury (as defined 
in 49 CFR 830.2); and 

(3) Submit a written preliminary re-
port to the FAA Office of Commercial 
Space Transportation within five days 
of any mishap. The preliminary report 
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must include the following informa-
tion, as applicable: 

(i) Date and time of the mishap; 
(ii) Description of the mishap and se-

quence of events leading to the mishap, 
to the extent known; 

(iii) Intended and actual location of 
the launch or reentry or other landing 
on Earth; 

(iv) Hazardous debris impact points, 
including those outside a planned land-
ing site or designated hazard area; 

(v) Identification of the vehicle; 
(vi) Identification of any payload; 
(vii) Number and general description 

of any fatalities or injuries; 
(viii) Description and estimated costs 

of any property damage; 
(ix) Identification of hazardous mate-

rials, as defined in § 401.7 of this chap-
ter, involved in the event, whether on 
the vehicle, any payload, or on the 
ground; 

(x) Action taken by any person to 
contain the consequences of the event; 

(xi) Weather conditions at the time 
of the event; and 

(xii) Potential consequences for other 
similar vehicles, systems, or oper-
ations. 

(d) Emergency response requirements. 
An operator must— 

(1) Activate emergency response 
services to protect the public and prop-
erty following a mishap as necessary 
including, but not limited to: 

(i) Evacuating and rescuing members 
of the public, taking into account de-
bris dispersion and toxic plumes; and 

(ii) Extinguishing fires; 
(2) Maintain existing hazard area sur-

veillance and clearance as necessary to 
protect public safety; 

(3) Contain and minimize the con-
sequences of a mishap, including: 

(i) Securing impact areas to ensure 
that no members of the public enter; 

(ii) Safely disposing of hazardous ma-
terials; and 

(iii) Controlling hazards at the site or 
impact areas. 

(4) Preserve data and physical evi-
dence; and 

(5) Implement agreements with gov-
ernment authorities and emergency re-
sponse services, as necessary, to satisfy 
the requirements of this section. 

(e) Mishap investigation requirements. 
In the event of a mishap, an operator 
must— 

(1) Investigate the root causes of the 
mishap; and 

(2) Report investigation results to 
the FAA. 

(f) Preventative measures. An operator 
must identify and implement preven-
tive measures for avoiding recurrence 
of the mishap prior to the next flight, 
unless otherwise approved by the Ad-
ministrator. 

(g) Mishap records. An operator must 
maintain records associated with the 
mishap in accordance with § 450.219(b). 

(h) Application requirements. An appli-
cant must submit the plan or other 
written means required by this section. 

§ 450.175 Test-induced damage. 
(a) Applicability. This section applies 

to license applicants or operators seek-
ing an optional test-induced damage 
exception. 

(b) Coordination of potential test-in-
duced damage. Test-induced damage is 
not a mishap if all of the following are 
true: 

(1) A license applicant or operator co-
ordinates potential test-induced dam-
age with the FAA before the planned 
activity, and with sufficient time for 
the FAA to evaluate the operator’s 
proposal during the application process 
or as a license modification; 

(2) The test-induced damage did not 
result in any of the following: 

(i) Serious injury or fatality (as de-
fined in 49 CFR 830.2); 

(ii) Damage to property not associ-
ated with the licensed activity; or 

(iii) Hazardous debris leaving the pre- 
defined hazard area; and 

(3) The test-induced damage falls 
within the scope of activities coordi-
nated with the FAA in paragraph (b)(1) 
of this section. 

(c) Application requirements. An appli-
cant must submit the following infor-
mation— 

(1) Test objectives; 
(2) Test limits; 
(3) Expected outcomes; 
(4) Potential risks, including the ap-

plicant’s best understanding of the un-
certainties in environments, test lim-
its, or system performance; 

(5) Applicable procedures; 
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(6) Expected time and duration of the 
test; and 

(7) Additional information as re-
quired by the FAA to ensure protection 
of public health and safety, safety of 
property, and the national security and 
foreign policy interests of the United 
States. 

§ 450.177 Unique safety policies, re-
quirements, and practices. 

(a) Unique hazards. An operator must 
review operations, system designs, 
analysis, and testing, and identify any 
unique hazards not otherwise addressed 
by this part. An operator must imple-
ment any unique safety policy, require-
ment, or practice needed to protect the 
public from the unique hazard. 

(b) Unique requirements. The FAA may 
identify and impose a unique policy, 
requirement, or practice as needed to 
protect the public health and safety. 

(c) Application requirements. An appli-
cant must— 

(1) Identify any unique safety policy, 
requirement, or practice necessary in 
accordance with paragraph (a) of this 
section, and demonstrate that each 
unique safety policy, requirement, or 
practice protects public health and 
safety. 

(2) Demonstrate compliance with 
each unique safety policy, require-
ment, or practice imposed by the FAA 
in accordance with paragraph (b) of 
this section. 

GROUND SAFETY 

§ 450.179 Ground safety—general. 

(a) At a U.S. launch or reentry site, 
an operator must protect the public 
and property from adverse effects of 
hazardous operations and systems asso-
ciated with— 

(1) Preparing a launch vehicle for 
flight; 

(2) Returning a launch or reentry ve-
hicle to a safe condition after landing, 
or after an aborted launch attempt; 
and 

(3) Returning a site to a safe condi-
tion. 

(b) An operator is not required to 
comply with §§ 450.181 through 450.189 of 
this part if: 

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

(2) The operator has a written agree-
ment with the Federal launch or re-
entry site for the provision of ground 
safety services and oversight; and 

(3) The Administrator has deter-
mined that the Federal launch or re-
entry site’s ground safety processes, re-
quirements, and oversight are not in-
consistent with the Secretary’s statu-
tory authority over commercial space 
activities. 

(c) In making the determination re-
quired by paragraph (b)(3) of this sec-
tion, the Administrator will consider 
the nature and frequency of launch and 
reentry activities conducted from the 
Federal launch or reentry site, coordi-
nation between the FAA and the Fed-
eral launch or reentry site safety per-
sonnel, and the Administrator’s knowl-
edge of the Federal launch or reentry 
site’s requirements. 

§ 450.181 Coordination with a site op-
erator. 

(a) General. For a launch or reentry 
conducted from or to a Federal launch 
or reentry site or a site licensed under 
part 420 or 433 of this chapter, an oper-
ator must coordinate with the site op-
erator to— 

(1) Ensure public access is controlled 
where and when necessary to protect 
public safety; 

(2) Ensure launch or reentry oper-
ations are coordinated with other 
launch and reentry operators and other 
affected parties to prevent unsafe in-
terference; 

(3) Designate any ground hazard area 
that affects the operations of a launch 
or reentry site; and 

(4) Ensure a prompt and effective re-
sponse is undertaken in the event of a 
mishap that could impact the safety of 
the public and property. 

(b) Licensed site operator. For a launch 
or reentry conducted from or to a site 
licensed under part 420 or 433 of this 
chapter, an operator must also coordi-
nate with the site operator to establish 
roles and responsibilities for reporting, 
responding to, and investigating any 
mishap during ground activities at the 
site. 
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(c) Application requirement. An appli-
cant must describe how it is coordi-
nating with a Federal or licensed 
launch or reentry site operator in com-
pliance with this section. 

§ 450.183 Explosive site plan. 
(a) Explosive siting requirements. For a 

launch or reentry conducted from or to 
a site exclusive to its own use, an oper-
ator must comply with the explosive 
siting requirements of §§ 420.63, 420.65, 
420.66, 420.67, 420.69, and 420.70 of this 
chapter. 

(b) Application requirement. An appli-
cant must submit an explosive site 
plan in accordance with paragraph (a) 
of this section. 

§ 450.185 Ground hazard analysis. 
An operator must perform and docu-

ment a ground hazard analysis, and 
continue to maintain it throughout the 
lifecycle of the launch or reentry sys-
tem. The analysis must— 

(a) Hazard identification. Identify sys-
tem and operation hazards posed by the 
vehicle and ground hardware, including 
site and ground support equipment. 
Hazards identified must include the 
following: 

(1) System hazards, including: 
(i) Vehicle over-pressurization; 
(ii) Sudden energy release, including 

ordnance actuation; 
(iii) Ionizing and non-ionizing radi-

ation; 
(iv) Fire or deflagration; 
(v) Radioactive materials; 
(vi) Toxic release; 
(vii) Cryogens; 
(viii) Electrical discharge; and 
(ix) Structural failure. 
(2) Operation hazards, including: 
(i) Propellant handling and loading; 
(ii) Transporting of vehicle or vehicle 

components; 
(iii) Vehicle testing; and 
(iv) Vehicle or system activation. 
(b) Hazard assessment. Assess each 

hazard’s likelihood and severity. 
(c) Risk acceptability criteria. Ensure 

that the risk associated with each haz-
ard meets the following criteria: 

(1) The likelihood of any hazardous 
condition that may cause death or seri-
ous injury to the public must be ex-
tremely remote; and 

(2) The likelihood of any hazardous 
condition that may cause major dam-
age to property not associated with the 
launch or reentry must be remote. 

(d) Risk mitigation. Identify and de-
scribe the risk elimination and mitiga-
tion measures required to satisfy para-
graph (c) of this section. 

(e) Validation and verification. Docu-
ment that the risk elimination and 
mitigation measures achieve the risk 
levels of paragraph (c) of this section 
through validation and verification. 
Verification includes: 

(1) Analysis; 
(2) Test; 
(3) Demonstration; or 
(4) Inspection. 
(f) Application requirements. An appli-

cant must submit— 
(1) A description of the methodology 

used to perform the ground hazard 
analysis; 

(2) A list of all systems and oper-
ations that may cause a hazard involv-
ing the vehicle or any payload; and 

(3) The ground hazard analysis prod-
ucts of paragraphs (a) through (e) of 
this section, including data that 
verifies the risk elimination and miti-
gation measures. 

§ 450.187 Toxic hazards mitigation for 
ground operations. 

(a) Applicability. (1) Except as speci-
fied in paragraph (a)(2), this section ap-
plies to any launch or reentry vehicle, 
including all vehicle components and 
payloads, that use toxic propellants or 
other toxic chemicals. 

(2) No toxic release hazard analysis is 
required for kerosene-based fuels, un-
less the Administrator determines that 
an analysis is required to protect pub-
lic safety. 

(b) General. An operator must— 
(1) Conduct a toxic release hazard 

analysis in accordance with paragraph 
(c) of this section; 

(2) Manage the risk of casualties that 
could arise from the exposure to toxic 
release through one of the following 
means: 

(i) Contain hazards caused by toxic 
release in accordance with paragraph 
(d) of this section; or 

(ii) Perform a toxic risk assessment, 
in accordance with paragraph (e) of 
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this section, that demonstrates compli-
ance with the risk criteria of 
§ 450.185(c). 

(3) Establish ground hazard controls 
based on the results of its toxic release 
hazard analysis and toxic containment 
or toxic risk assessment for any nec-
essary evacuation of the public from 
any toxic hazard area. 

(c) Toxic release hazard analysis. A 
toxic release hazard analysis must— 

(1) Account for any toxic release that 
could occur during nominal or non- 
nominal launch or reentry ground op-
erations; 

(2) Include a worst-case release sce-
nario analysis or a maximum-credible 
release scenario analysis for each proc-
ess that involves a toxic propellant or 
other chemical; 

(3) Determine if toxic release can 
occur based on an evaluation of the 
chemical compositions and quantities 
of propellants, other chemicals, vehicle 
materials, and projected combustion 
products, and the possible toxic release 
scenarios; 

(4) Account for both normal combus-
tion products and any unreacted pro-
pellants and phase change or chemical 
derivatives of released substances; and 

(5) Account for any operational con-
straints and emergency procedures 
that provide protection from toxic re-
lease. 

(d) Toxic containment. An operator 
using toxic containment must manage 
the risk of casualty from the exposure 
to toxic release either by— 

(1) Evacuating, or being prepared to 
evacuate, the public from any toxic 
hazard area in the event of a worst- 
case release or maximum credible re-
lease scenario; or 

(2) Employing meteorological con-
straints to limit a ground operation to 
times during which prevailing winds 
and other conditions ensure that the 
public would not be exposed to toxic 
concentrations and durations greater 
than accepted toxic thresholds for 
acute casualty in the event of a worst- 
case release or maximum credible re-
lease scenario. 

(e) Toxic risk assessment. An operator 
using toxic risk assessment must man-
age the risk from any toxic release haz-
ard and demonstrate compliance with 

the criteria in § 450.185(c). A toxic risk 
assessment must— 

(1) Account for airborne concentra-
tion and duration thresholds of toxic 
propellants or other chemicals. For 
any toxic propellant, other chemicals, 
or combustion product, an operator 
must use airborne toxic concentration 
and duration thresholds identified in a 
means of compliance accepted by the 
Administrator; 

(2) Account for physical phenomena 
expected to influence any toxic con-
centration and duration in the area 
surrounding the potential release site; 

(3) Determine a toxic hazard area for 
each process surrounding the potential 
release site for each toxic propellant or 
other chemical based on the amount 
and toxicity of the propellant or other 
chemical, the exposure duration, and 
the meteorological conditions in-
volved; 

(4) Account for all members of the 
public that may be exposed to the toxic 
release; and 

(5) Account for any risk mitigation 
measures applied in the risk assess-
ment. 

(f) Application requirements. An appli-
cant must submit: 

(1) The identity of the toxic propel-
lant, chemical, or combustion products 
or derivatives in the possible toxic re-
lease; 

(2) The applicant’s selected airborne 
toxic concentration and duration 
thresholds; 

(3) The meteorological conditions for 
the atmospheric transport and buoyant 
cloud rise of any toxic release from its 
source to downwind receptor locations; 

(4) Characterization of the terrain, as 
input for modeling the atmospheric 
transport of a toxic release from its 
source to downwind receptor locations; 

(5) The identity of the toxic disper-
sion model used, and any other input 
data; 

(6) Representative results of an appli-
cant’s toxic dispersion modeling to pre-
dict concentrations and durations at 
selected downwind receptor locations, 
to determine the toxic hazard area for 
a released quantity of the toxic sub-
stance; 

(7) For toxic release hazard analysis 
in accordance with paragraph (c) of 
this section: 
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(i) A description of the failure modes 
and associated relative probabilities 
for potential toxic release scenarios 
used in the risk evaluation; and 

(ii) The methodology and representa-
tive results of an applicant’s deter-
mination of the worst-case or max-
imum-credible quantity of any toxic 
release that might occur during ground 
operations; 

(8) For toxic containment in accord-
ance with paragraph (d) of this section, 
identify the evacuation plans or mete-
orological constraints and associated 
ground hazard controls needed to en-
sure that the public will not be within 
any toxic hazard area in the event of a 
worst-case release or maximum cred-
ible release scenario. 

(9) For toxic risk assessment in ac-
cordance with paragraph (e) of this sec-
tion: 

(i) A demonstration that the risk cri-
teria in § 450.185(c) will be met; 

(ii) The population characteristics in 
receptor locations that are identified 
by toxic dispersion modeling as toxic 
hazard areas; 

(iii) A description of any risk mitiga-
tion measures applied in the toxic risk 
assessment; and 

(iv) A description of the population 
exposure input data used in accordance 
with § 450.123. 

§ 450.189 Ground safety prescribed 
hazard controls. 

(a) General. In addition to the hazard 
controls derived from an operator’s 
ground hazard analysis and toxic haz-
ard analysis, an operator must comply 
with paragraphs (b) through (e) of this 
section. 

(b) Protection of public on the site. An 
operator must document a process for 
protecting members of the public who 
enter any area under the control of a 
launch or reentry operator, including: 

(1) Procedures for identifying and 
tracking the public while on the site; 
and 

(2) Methods the operator uses to pro-
tect the public from hazards in accord-
ance with the ground hazard analysis 
and toxic hazard analysis. 

(c) Countdown abort. Following a 
countdown abort or recycle operation, 
an operator must establish, maintain, 
and perform procedures for controlling 

hazards related to the vehicle and re-
turning the vehicle, stages, or other 
flight hardware and site facilities to a 
safe condition. When a launch vehicle 
does not liftoff after a command to ini-
tiate flight was sent, an operator 
must— 

(1) Ensure that the vehicle and any 
payload are in a safe configuration; 

(2) Prohibit entry of the public into 
any identified hazard areas until the 
site is returned to a safe condition; and 

(3) Maintain and verify that any 
flight safety system remains oper-
ational until verification that the 
launch vehicle does not represent a 
risk of inadvertent flight. 

(d) Fire suppression. An operator must 
have reasonable precautions in place to 
report and control any fire caused by 
licensed activities. 

(e) Emergency procedures. An operator 
must have general emergency proce-
dures that apply to any emergencies 
not covered by the mishap plan of 
§ 450.173 that may create a hazard to 
the public. 

(f) Application requirement. An appli-
cant must submit the process for pro-
tecting members of the public who 
enter any area under the control of a 
launch or reentry operator in accord-
ance with paragraph (b) of this section. 

Subpart D—Terms and Conditions 
of a Vehicle Operator License 

§ 450.201 Responsibility for public 
safety and safety of property. 

A licensee is responsible for ensuring 
public safety and safety of property 
during the conduct of a licensed launch 
or reentry. 

§ 450.203 Compliance. 
A licensee must conduct a licensed 

launch or reentry in accordance with 
representations made in its license ap-
plication, the requirements of subparts 
C and D of this part, and the terms and 
conditions contained in the license. A 
licensee’s failure to act in accordance 
with the representations made in the 
license application, the requirements 
of subparts C and D of this part, and 
the terms and conditions contained in 
the license, is sufficient basis for the 
revocation of a license or other appro-
priate enforcement action. 
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§ 450.205 Financial responsibility re-
quirements. 

A licensee must comply with finan-
cial responsibility requirements of part 
440 of this chapter and as specified in a 
license or license order. 

§ 450.207 Human spaceflight require-
ments. 

A licensee conducting a launch or re-
entry with a human being on board the 
vehicle must comply with human 
spaceflight requirements of part 460 of 
this chapter as specified in a license or 
license order. 

§ 450.209 Compliance monitoring. 

(a) A licensee must allow access by, 
and cooperate with, Federal officers or 
employees or other individuals author-
ized by the FAA to observe any of its 
activities, or any of its contractors’ or 
subcontractors’ activities, associated 
with the conduct of a licensed launch 
or reentry. 

(b) For each licensed launch or re-
entry, a licensee must provide the FAA 
with a console for monitoring the 
progress of the countdown and commu-
nication on all channels of the count-
down communications network, unless 
the licensee has another acceptable 
means. A licensee must also provide 
the FAA with the capability to com-
municate with the mission director 
designated by § 450.103(a)(1). 

§ 450.211 Continuing accuracy of li-
cense application; application for 
modification of license. 

(a) A licensee is responsible for the 
continuing accuracy of representations 
contained in its application for the en-
tire term of the license. 

(b) After a license has been issued, a 
licensee must apply to the FAA for 
modification of the license if— 

(1) The licensee proposes to conduct a 
launch or reentry in a manner not au-
thorized by the license; or 

(2) Any representation contained in 
the license application that is material 
to public health and safety or the safe-
ty of property is no longer accurate 
and complete or does not reflect the li-
censee’s procedures governing the ac-
tual conduct of a launch or reentry. A 
change is material to public health and 

safety or the safety of property if it al-
ters or affects— 

(i) The class of payload; 
(ii) The type of launch or reentry ve-

hicle; 
(iii) The type or quantity of haz-

ardous material; 
(iv) The flight trajectory; 
(v) The launch site or reentry site or 

other landing site; or 
(vi) Any system, policy, procedure, 

requirement, criteria, or standard that 
is safety critical. 

(c) An application to modify a license 
must be prepared and submitted in ac-
cordance with part 413 of this chapter. 
If requested during the application 
process, the FAA may approve an al-
ternate method for requesting license 
modifications. The licensee must indi-
cate any part of its license or license 
application that would be changed or 
affected by a proposed modification. 

(d) Upon approval of a modification, 
the FAA issues either a written ap-
proval to the licensee or a license order 
amending the license if a stated term 
or condition of the license is changed, 
added, or deleted. An approval has the 
full force and effect of a license order 
and is part of the licensing record. 

§ 450.213 Pre-flight reporting. 

(a) Reporting method. A licensee must 
send the information in this section as 
an email attachment to 
ASTOperations@faa.gov, or other meth-
od as agreed to by the Administrator in 
the license. 

(b) Mission information. A licensee 
must submit to the FAA the following 
mission-specific information no less 
than 60 days before each mission con-
ducted under the license, unless the 
Administrator agrees to a different 
time frame in accordance with § 404.15 
in the license, except when the infor-
mation was provided in the license ap-
plication: 

(1) Payload information in accord-
ance with § 450.43(i); and 

(2) Planned mission information, in-
cluding the vehicle, launch site, 
planned flight path, staging and impact 
locations, each payload delivery point, 
intended reentry or landing sites in-
cluding any contingency abort loca-
tion, and the location of any disposed 
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launch or reentry vehicle stage or com-
ponent that is deorbited. 

(c) Flight abort and flight safety anal-
ysis products. A licensee must submit to 
the FAA updated flight abort and 
flight safety analysis products, using 
methodologies previously approved by 
the FAA, for each mission no less than 
30 days before flight, unless the Admin-
istrator agrees to a different time 
frame in accordance with § 404.15 in the 
license. 

(1) A licensee is not required to sub-
mit the flight abort and flight safety 
analysis products if— 

(i) The analysis submitted in the li-
cense application satisfies all the re-
quirements of this section; or 

(ii) The licensee demonstrated during 
the application process that the anal-
ysis does not need to be updated to ac-
count for mission-specific factors. 

(2) If a licensee is required to submit 
the flight abort and flight safety anal-
ysis products, the licensee— 

(i) Must account for vehicle- and mis-
sion-specific input data; 

(ii) Must account for potential vari-
ations in input data that may affect 
any analysis product within the final 
30 days before flight; 

(iii) Must submit the analysis prod-
ucts using the same format and organi-
zation used in its license application; 
and 

(iv) May not change an analysis prod-
uct within the final 30 days before 
flight unless the licensee has a process, 
approved in the license, for making a 
change in that period as part of the li-
censee’s flight safety analysis process. 

(d) Flight safety system test data. Any 
licensee that is required by § 450.101(c) 
to use a flight safety system to protect 
public safety must submit to the FAA, 
or provide the FAA access to, any test 
reports, in accordance with approved 
flight safety system test plans, no less 
than 30 days before flight, unless the 
Administrator agrees to a different 
time frame in accordance with § 404.15 
in the license. These reports must in-
clude: 

(1) A summary of the system, sub-
system, and component-level test re-
sults, including all test failures and 
corrective actions implemented; 

(2) A summary of test results dem-
onstrating sufficient margin to pre-
dicted operating environments; 

(3) A comparison matrix of the actual 
qualification and acceptance test levels 
used for each component in each test 
compared against the predicted flight 
levels for each environment, including 
any test tolerances allowed for each 
test; and 

(4) A clear identification of any com-
ponents qualified by similarity anal-
ysis or a combination of analysis and 
test. 

(e) Collision avoidance analysis. A li-
censee must submit to a Federal entity 
identified by the FAA and to the FAA 
the collision avoidance information in 
appendix A to part 450 in accordance 
with § 450.169(f). 

(f) Launch or reentry schedule. A li-
censee must file a launch or reentry 
schedule that identifies each review, 
rehearsal, and safety-critical oper-
ation. The schedule must be filed and 
updated in time to allow FAA per-
sonnel to participate in the reviews, re-
hearsals, and safety-critical oper-
ations. 

§ 450.215 Post-flight reporting. 

(a) A licensee must submit to the 
FAA the information in paragraph (b) 
of this section no later than 90 days 
after a launch or reentry, unless the 
Administrator agrees to a different 
time frame in accordance with § 404.15 
of this chapter. 

(b) A licensee must send the fol-
lowing information as an email attach-
ment to ASTOperations@faa.gov, or 
other method as agreed to by the Ad-
ministrator in the license: 

(1) Any anomaly that occurred dur-
ing countdown or flight that is mate-
rial to public health and safety and the 
safety of property; 

(2) Any corrective action imple-
mented or to be implemented after the 
flight due to an anomaly or mishap; 

(3) The number of humans on board 
the vehicle; 

(4) The actual trajectory flown by the 
vehicle, if requested by the FAA; and 

(5) For an unguided suborbital launch 
vehicle, the actual impact location of 
all impacting stages and impacting 
components, if requested by the FAA. 
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§ 450.217 Registration of space objects. 
(a) To assist the U.S. Government in 

implementing Article IV of the 1975 
Convention on Registration of Objects 
Launched into Outer Space, each li-
censee must submit to the FAA the in-
formation required by paragraph (b) of 
this section for all objects placed in 
space by a licensed launch, including a 
launch vehicle and any components, 
except any object owned and registered 
by the U.S. Government. 

(b) For each object that must be reg-
istered in accordance with this section, 
no later than 30 days following the con-
duct of a licensed launch, a licensee 
must file the following information: 

(1) The international designator of 
the space object; 

(2) Date and location of launch; 
(3) General function of the space ob-

ject; 
(4) Final orbital parameters, includ-

ing: 
(i) Nodal period; 
(ii) Inclination; 
(iii) Apogee; 
(iv) Perigee; and 
(5) Ownership, and country of owner-

ship, of the space object. 
(c) A licensee must notify the FAA 

when it removes an object that it has 
previously placed in space. 

§ 450.219 Records. 
(a) Except as specified in paragraph 

(b) of this section, a licensee must 
maintain for 3 years all records, data, 
and other material necessary to verify 
that a launch or reentry is conducted 
in accordance with representations 
contained in the licensee’s application, 
the requirements of subparts C and D 
of this part, and the terms and condi-
tions contained in the license. 

(b) For an event that meets any of 
paragraph (1) through (5) or paragraph 
(8) of the definition of ‘‘mishap’’ in 
§ 401.7 of this chapter, a licensee must 
preserve all records related to the 
event. Records must be retained until 
completion of any Federal investiga-
tion and the FAA advises the licensee 
that the records need not be retained. 
The licensee must make all records re-
quired to be maintained under the reg-
ulations available to Federal officials 
for inspection and copying. 

APPENDIX A TO PART 450—COLLISION 
ANALYSIS WORKSHEET 

(a) Launch or reentry information. An oper-
ator must file the following information: 

(1) Mission name. A mnemonic given to the 
launch vehicle/payload combination identi-
fying the launch mission distinctly from all 
others; 

(2) Launch location. Launch site location in 
latitude and longitude; 

(3) Launch or reentry window. The launch or 
reentry window opening and closing times in 
Greenwich Mean Time (referred to as ZULU 
time) and the Julian dates for each sched-
uled launch or reentry attempts including 
primary and secondary launch or reentry 
dates; 

(4) Epoch. The epoch time, in Greenwich 
Mean Time (GMT), of the expected launch 
vehicle liftoff time; 

(5) Segment number. A segment is defined as 
a launch vehicle stage or payload after the 
thrusting portion of its flight has ended. 
This includes the jettison or deployment of 
any stage or payload. For each segment, an 
operator must determine the orbital param-
eters; 

(6) Orbital parameters. An operator must 
identify the orbital parameters for all ob-
jects achieving orbit including the param-
eters for each segment after thrust ends; 

(7) Orbiting objects to evaluate. An operator 
must identify all orbiting object descriptions 
including object name, length, width, depth, 
diameter, and mass; 

(8) Time of powered flight and sequence of 
events. The elapsed time in hours, minutes, 
and seconds, from liftoff to passivation or 
disposal. The input data must include the 
time of powered flight for each stage or jetti-
soned component measured from liftoff; and 

(9) Point of contact. The person or office 
within an operator’s organization that col-
lects, analyzes, and distributes collision 
avoidance analysis results. 

(b) Collision avoidance analysis results trans-
mission medium. An operator must identify 
the transmission medium, such as voice or 
email, for receiving results. 

(c) Deliverable schedule/need dates. An oper-
ator must identify the times before flight, 
referred to as ‘‘L-times,’’ for which the oper-
ator requests a collision avoidance analysis. 
The final collision avoidance analysis must 
be used to establish flight commit criteria 
for a launch. 

(d) Trajectory files. Individual position and 
velocity trajectory files, including: 

(1) The position coordinates in the Earth- 
Fixed Greenwich (EFG) coordinates system 
measured in kilometers and the EFG veloc-
ity components measured in kilometers per 
second, of each launch vehicle stage or pay-
load starting below 150 km through screen-
ing time frame; 
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(2) Radar cross section values for each indi-
vidual file; 

(3) Position Covariance, if probability of 
impact analysis option is desired; and 

(4) Separate trajectory files identified by 
valid window time frames, if launch or re-
entry trajectory changes during launch or 
reentry window. 

(e) Screening. An operator must select 
spherical, ellipsoidal, or collision probability 
screening as defined in this paragraph for de-
termining any conjunction: 

(1) Spherical screening. Spherical screening 
centers a sphere on each orbiting object’s 
center-of-mass to determine any conjunc-
tion; 

(2) Ellipsoidal screening. Ellipsoidal screen-
ing utilizes an impact exclusion ellipsoid of 
revolution centered on the orbiting object’s 
center-of-mass to determine any conjunc-
tion. An operator must provide input in the 
UVW coordinate system in kilometers. The 
operator must provide delta-U measured in 
the radial-track direction, delta-V measured 
in the in-track direction, and delta-W meas-
ured in the cross-track direction; or 

(3) Probability of Collision. Collision prob-
ability is calculated using position and ve-
locity information with covariance in posi-
tion. 

PARTS 451–459 [RESERVED] 

PART 460—HUMAN SPACE FLIGHT 
REQUIREMENTS 

Subpart A—Launch and Reentry with Crew 

Sec. 
460.1 Scope. 
460.3 Applicability. 
460.5 Crew qualifications and training. 
460.7 Operator training of crew. 
460.9 Informing crew of risk. 
460.11 Environmental control and life sup-

port systems. 
460.13 Smoke detection and fire suppression. 
460.15 Human factors. 
460.17 Verification program. 
460.19 Crew waiver of claims against U.S. 

Government. 
460.20–460.40 [Reserved] 

Subpart B—Launch and Reentry with a 
Space Flight Participant 

460.41 Scope. 
460.43 Applicability. 
460.45 Operator informing space flight par-

ticipant of risk. 
460.47 [Reserved] 
460.49 Space flight participant waiver of 

claims against U.S. Government. 
460.51 Space flight participant training. 

460.53 Security. 

Subpart C—Launch and Reentry with a 
Government Astronaut with a Safety- 
Critical Role 

Sec. 
460.55 Scope. 
460.57 Applicability. 
460.59 Training of government astronauts 

with a safety-critical role. 
460.61 Environmental control and life sup-

port systems. 

Subpart D—Launch and Reentry with a 
Government Astronaut Without a Safe-
ty-Critical Role 

Sec. 
460.63 Scope. 
460.65 Applicability. 
460.67 Training of government astronauts 

without a safety-critical role. 

AUTHORITY: 51 U.S.C. 50901–50923. 
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75632, Dec. 15, 2006, unless otherwise noted. 

Subpart A—Launch and Reentry 
with Crew 

§ 460.1 Scope. 
This subpart establishes require-

ments for crew of a vehicle whose oper-
ator is licensed or permitted under this 
chapter. 

§ 460.3 Applicability. 
(a) This subpart applies to: 
(1) An applicant for a license or per-

mit under this chapter who proposes to 
have flight crew on board a vehicle or 
proposes to employ a remote operator 
of a vehicle with a human on board. 

(2) An operator licensed or permitted 
under this chapter who has flight crew 
on board a vehicle or who employs a re-
mote operator of a vehicle with a 
human on board. 

(3) A crew member participating in 
an activity authorized under this chap-
ter. 

(b) Each member of the crew must 
comply with all requirements of the 
laws of the United States that apply to 
crew. 

§ 460.5 Crew qualifications and train-
ing. 

(a) Each crew member must— 
(1) Complete training on how to carry 

out his or her role on board or on the 
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