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Conmrer ci al Space Transportation Reusabl e Launch Vehicl e and
Reentry Licensing Regul ati ons

AGENCY: Federal Aviation Adm nistration (FAA), DOT.

ACTI ON: Fi nal rule.

SUMVARY: The FAA amends the conmercial space transportation |icensing
regul ati ons by establishing operational requirenments for |aunches of
reusabl e | aunch vehicles (RLVs) and the authorized conduct of
comrerci al space reentry activities. The final rules inplenent the
FAA' s reentry licensing authority by prescribing requirenents for
obtaining a license to launch and reenter an RLV, to reenter a reentry
vehicle, and to operate a reentry site. Issuance of licensing rules is
necessary to respond to advancenents in the devel opnment of commercia
RLV and reentry capability. The final rules fulfill the FAA's safety
mandate by limting risk to the public fromRLV and reentry operations.

DATES: Effective Novenber 20, 2000.

FOR FURTHER | NFORMATI ON CONTACT: M. Stewart W Jackson, AST-100, Space
Systens Devel opnent Division, Ofice of the Associate Admi nistrator for
Commerci al Space Transportation, Federal Aviation Admnistration, U S.
Department of Transportation, 800 |Independence Avenue SW, Washi ngton,
DC 20591, (202) 267-7903; or Ms. Esta M Rosenberg, Attorney-Advisor,
Regul ations Division, Ofice of the Chief Counsel, Federal Aviation
Admi ni stration, U S. Department of Transportation, (202) 366-9320.

SUPPLEMENTARY | NFORVATI ON
Avail ability of Final Rules

You can get an electronic copy using the Internet by taking the
fol |l owi ng steps:
(1) Go to the search function of the Departnment of Transportation's
el ectroni c Docket Managenent System (DVB) Web page (http://frwebgate. access. gpo. gov/
cgi - bi n/ 1 eavi ng. cgi ?f r omel eavi ngFR. ht m & og=l i nkl og&t o=htt p: // dns. dot . gov/ search).
(2) On the search page type in the last four digits of the Docket
nunber shown at the beginning of this final rule. dick on "~ “search.’
(3) On the next page, which contains the Docket summary information
for the Docket you selected, click on the final rule.
You can al so get an el ectronic copy using the Internet through
FAA's web page at http://frwebgate. access. gpo. gov/ cgi-bin/l eavi ng. cgi ?fronel eavi ngFR

ht M & og=l i nkl ogé&t o=http://ww. faa. gov/avr/arm nprm nprm ht m or the
Federal Register's web page at http://ww. access. gpo. gov/ su_docs/ aces/
aces140.htm .

You can al so get a copy by submitting a request to the Federal
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Avi ation Adm nistration, Ofice of Rulemaking, ARM 1, 800 |Independence
Avenue SW, Washington, DC 20591, or by calling (202) 267-9680. Make
sure to identify the anmendnent nunber or docket nunber of this fina
rul e.

Smal | Busi ness Regul atory Enforcenment Fairness Act

The Smal | Business Regul atory Enforcenent Fairness Act (SBREFA) of
1996 requires FAA to conply with small entity requests for information
or advice about conpliance with statutes and regulations within its
jurisdiction. Therefore, any snall entity that has a question regarding
this docunent may contact their |ocal FAA official, or the person
listed under FOR FURTHER | NFORMATI ON CONTACT. You can find out nore
about SBREFA on the Internet at our site, http://frwebgate. access. gpo. gov/cgi -bi n/
| eavi ng. cqgi ?fron¥el eavi ngFR. ht m & og=l i nkl og&t o=http://wwv. gov/avr/arni sbrefa. ht m For
nmore informati on on SBREFA, e-mail us 9- AWA-

SBREFA@ aa. gov.

Backgr ound
Gener a

The Conmercial Space Act of 1998 (CSA), Public Law 105-303, extends
the Secretary of Transportation's licensing authority under 49 U S. C
Subtitle I X, chapter 701 (known as the Commerci al Space Launch Act or
CSLA) to reentry vehicle operators and operation of reentry sites by
non- Federal entities. In addition to | aunch of a | aunch vehicle and the
operation of a non-Federal launch site, the Secretary licenses reentry
of a reentry vehicle and the operation of a reentry site when those
activities are conducted within the United States or by U S. citizens
abroad. The Secretary's licensing authority has been delegated to the
Adm ni strator of the Federal Aviation Admi nistration (FAA) and further
assigned to the Associate Admi nistrator for Conmercial Space
Transportation (AST). AST carries out the Secretary's regul atory
responsibilities and safety mandate under the CSLA to ensure that
public health and safety and the safety of property are not jeopardized
by |icensed operations. AST exercises its licensing authority
consistent with national security and foreign policy interests, as well
as treaty obligations, of the United States.

Reentry vehicles, as defined by the recently amended CSLA, include
reusabl e I aunch vehicles, or RLVs, that are designed to return from
Earth orbit or outer space to Earth, substantially intact. Not al
reentry vehicles are RLVs, although all of the reentry concepts
currently identified to the FAA by prospective operators involve RLVs.
RLV devel opnent by U. S. comercial space | aunch providers responds to
i ncreasing demand for |ower cost and reliable access to space. Reduced
cost of space access will facilitate greater comercial use of the
space environnent along with research and exploration that woul d
ot herwi se renmai n unaffordable. Benefits from nmedical and nicrogravity
research would be realized at potentially greater rates, and commerci a
services such as tel ecommunications and data relay woul d becone
increasingly available to the world market at |ower cost. New markets
i n consuner services, including sane day international package delivery
as well as space tourism could quickly develop with reliable reusable
space vehi cl es.
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In the md 1990's, prospective RLV operators identified absence of
adequat e regul atory oversight over RLV operations, particularly their
reentry, as an inpedinent to technol ogy devel opnent. The need for a
stabl e and predictable regulatory environment in which reusable | aunch
vehi cles could operate was considered critical to the ultinmate ability
of the energing RLV industry to obtain the capital investnent necessary
for research and devel opnent and ultimately vehicl e operations.
Limtations on the Secretary's licensing authority and ability to
adequately regulate reentry activities was identified by the House of
Representati ves Subconmttee on Space as early as 1992, acconpani ed by
continuing conm tnent of each successive Congress to enactnent of
aut hori zing |l egislation addressing reentry operations. The 1998
Commerci al Space Act (CSA), signed into |l aw on Cctober 28, 1998,
provides a crucial first step in renoving regulatory obstacles to RLV
devel opnment. This final rule provides yet another step by establishing
the framework and basis for licensing the next generation of reusable
I aunch vehicles, as well as other types of reentry vehicles.

Anot her factor critical to conmercial RLV devel opnent is the
commi tment expressed by the U S. Government in
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the CSAto share in the risks of RLV and reentry technol ogy and to
extend to operators of those vehicles the financial responsibility and
risk sharing reginme that has proven crucial to comercial operators of
expendabl e [ aunch vehicles (ELVs) in achieving a dom nant share of the
U.S. launch nmarket and increasing international conpetitiveness. Since
1988, ELV |l aunch providers and the U S. Governnent have nutually
enjoyed the substantial benefits of statutory risk allocation
requi rements. Through enactnment of the CSA, a conparable regi ne would
extend to RLV operators who are expected to enjoy benefits conparabl e
to those currently enjoyed by ELV | aunch services providers. The
Reentry Financial Responsibility final rules inplenent the FAA s
regul atory program for assuring financial responsibility and risk
all ocation for licensed reentry operations, including those perforned
by RLVs, and renove yet another potential hindrance to RLV devel opers.
Taken together, the conprehensive RLV and Reentry Licensing Regul ations
and Reentry Financial Responsibility final rules provide a stable, yet
flexible, regulatory environnment in which commercial RLV and reentry
technol ogy may reside. The FAA renains comritted to designing air and
space regul ations to accommodate all of its custoners, including the
regul ated space transportation industry, traveling public, persons on
the ground, and users of air and space resources.

In furtherance of its commtnent, the FAA has been worki ng towards
devel oprment of an integrated concept of operations involving the
Nati onal Airspace System or NAS, that contenpl ates shared use of
ai rspace by aircraft and comercial space vehicles. In addition, the
FAA has fornmed an integrated product teamto exam ne issues of common
heritage and concern to various FAA business sectors. Wrking with
i ndustry partners, the FAA plans to further evolve its regulatory
approach to RLVs by defining operations and nai nt enance pl ans t hat
assure safe, continued use of reusable space vehicles and by
identifying human factors that will affect crew and passenger-bearing
RLVs. Addressing those aspects of RLV operations and space flight are
beyond the scope of this rul emaki ng. A working group of the FAA' s



Commer ci al Space Transportati on Advisory Conmittee (COVSTAC) dedi cated
to RLV operational issues provides advice, information and
recomendati ons at the request of the FAA Adm nistrator and AST for use
in support of further devel opment of the agency's regulatory and

st andar ds devel opnent program for RLV operations.

Fol | owi ng enactment of the CSA, the FAA initiated this rul emaking
to define and inplenment the licensing process, inclusive of safety
standards, that would apply to authorized RLV mi ssions (launch and
reentry) and other reentry operations. For an RLV, both its | aunch and
reentry require |licensing under the anended CSLA and al t hough the FAA
has had a regul atory programin place for years governing | aunch
licensing, the FAA determ ned that |icensing regulations devel oped to
address existing ELV commercial |aunch capability were not adequate to
address the unique safety issues posed by | aunch vehicles that are
reusable. ELVs rely upon destructive flight term nation systens (FTS)
that assure flight safety by destroying a vehicle traveling beyond
approved limts. Tinely activation of an FTS assures that vehicle
debris will inpact within a designhated and unpopul ated area so as to
avoid all injury to the public. Unlike an ELV, an RLV may rely upon
non-destructi ve neans of ending vehicle flight, such as returning to
the launch site or use of an alternative landing site, in the event of
a vehicle mal function or anonal ous circunstance affecting the ability
to conclude a m ssion as planned. Non-destructive neans of term nating
flight contenplate the ability to correct a problemand, if possible,
reuse the vehicle in future flight. Al though a nunber of factors
i nfluencing public safety are conmmon to both ELV and RLV | aunches, the
FAA determined it preferable to commrence rul emaki ng dedi cated to RLVs.
Accordingly, on April 21, 1999, the FAA issued a notice of proposed
rul emaki ng (NPRM (64 FR 19626) proposing licensing requirenents for
t he conduct of RLV mssions as well as reentry of reentry vehicles that
are not RLVs. In addition, on the sane day, the FAA issued final |aunch
licensing rul es addressing, for the nost part, |launches of ELVs from
Federal |aunch ranges (64 FR 19586, April 21, 1999).

Noti ce and comment rul emaki ng can take nonths, and sonetines years,
to conpl ete because of the need to consider carefully public input on
an agency proposal before issuance of final rules. To accommodate those
RLV devel opers requiring regul atory gui dance before rul emaki ng woul d be
conpl eted, the FAA engaged the space transportation industry and the
interested public in the devel opnent of draft interimsafety guidance
for RLV operators. In the absence of final rules, interim guidance
woul d serve to informthe energing RLV industry of safety issues
identified by the FAA that would require resolution by an applicant
before a license would be granted. The FAA woul d work closely with each
applicant in constructing an application that would ensure safety
i ssues presented by an RLV m ssion proposal were adequately addressed.

I nterimgui dance has been utilized effectively and efficiently by
prospective | aunch site operators in the absence of detailed Iicensing
requirements.

As noted in the supplenmentary information portion of the NPRM the
FAA convened a neeting with industry representatives in May 1998, with
participation by each RLV devel oper and prospective operator then known
to the FAA. A spokesperson fromeach entity was invited to provide
feedback to the FAA on the draft guidance and its effects on m ssion
design for the purpose of refining nutual understandi ng of safety
consi derations presented by RLVs. As a result of this effort, the FAA



rel eased revised draft interimsafety gui dance and convened a public
nmeeting in February 1999, to solicit oral and witten comrents from all
i nterested persons on the revised guidance material. Witten comments
and a transcript of the neeting are available for public reviewin the
FAA Docket O fice under Docket No. 29140.

The NPRM issued on April 21, 1999 (64 FR 19626), differs in sone
respects fromthe revised draft interimsafety gui dance. Were safety
criteria included in the draft interimsafety guidance differ
materially fromthat proposed in the NPRM the FAA utilized coments on
the draft gui dance docunent as one neans of assessing alternative
approaches to achieving RLV nission safety.

In May 1999, the COVSTAC adopted a consensus-based report of the
RLV wor ki ng group addressing the draft interimsafety guidance for RLV
operators. The COMSTAC report was |ikew se considered by the FAA in
devel oping the regulatory framework applicable to RLVs and is contai ned
in the public docket under docket number 29140. It may al so be obtai ned
by accessing AST's web site, located at http://frwebgate. access. gpo. gov/cgi-bin/

| eavi ng. cqi ?fron¥l eavi ngFR ht nl & og=li nkl og&t o=http://ast. faa. gov.

NPRM Overvi ew. Three-Pronged Public Safety Strategy for RLV and
O her Reentry M ssions

The public accepts a certain amount of risk when utilizing or being
exposed to various nodes of transportation. For exanple, the traveling
public accepts certain risks fromair travel or when driving a car. The
public is also exposed to transportation risk resulting from
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aircraft flying overhead or when crossing the street. Safety

regul ations are intended to assure that public risk is maintained at an
acceptabl e I evel. For purposes of this rul enmaking, the FAA is concerned
with risk posed to the public on the ground or in airspace, as well as
to property on the ground or on orbit, as a result of space | aunch and
reentry events. Passenger and crew safety standards are beyond the
scope of this rul emaking.

In the NPRM the FAA proposed a three-pronged approach, outlined
bel ow, to assure that public health and safety and the safety of
property woul d not be jeopardized by the conduct of an RLV m ssion,
defined to include ascent and descent flight of an RLV that has been
aut hori zed under an FAA |icense. Safety standards proposed by the FAA
were intended to ensure that RLVs woul d not pose greater risk to public
safety in acconplishing a flight mssion than woul d be posed by nore
conventional ELV technol ogy. Consistent application of the FAA s three-
pronged approach to RLVs would nean that all RLVs woul d be treated
simlarly in terms of allowable risk to the public, with no distinction
bet ween vehicles that achieve and reenter fromEarth orbit or outer
space and those intended to operate suborbitally inasnuch as they never
enter a closed path or conplete an orbit in a closed path. Accordingly,
it has not been necessary to define or delimt outer space. Consistent
application to RLVs of FAA safety requirenments would al so ensure that
| aunch concepts involving nulti-stage vehicles, conprised of wholly or
partially reusabl e stages, would not expose the public to greater risk
than that defined as acceptable by the FAA in other comrercial space
transportation regul ati ons.
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The three safety-related elenents reflected in the FAA' s safety
strategy for RLV mission and reentry vehicle |licensing are:
establishing linmtations on the neasure of acceptable public risk, use
of a system safety process to identify hazards and mtigate risk and
i mposi tion of operational restrictions. These three elenents are
interrelated and together ensure that risks are sufficiently contained
at an acceptable | evel. Just as system redundancy conpensates for
failure or flawed design or performance, interrelated safety el enents
assure that actual hazards from vehicle operation, whether anticipated
in anal ytical assessnments or unforeseen, will not increase risk to the
publ i c beyond an acceptable |level. The followi ng chart appeared in the
NPRMto illustrate the interrelationship of the three elenents of the
agency's public safety strategy and is repeated in this rulemaking to
reflect the FAA's final rule approach to RLV mission and reentry
safety.

[GRAPHIC] [TIFF OM TTED] TR19SE00. 000

1. Calculation of Ec (Acceptable Public Risk)

The FAA proposed a collective risk neasure, known as expected
nunmber of casualties or Ec, conmonly used within the
aerospace community. A collective risk calculation yields the
consequences, neasured in terns of human casualties, of the probability
or frequency of occurrence of all events nultiplied by the severity of
i npacts on public safety. Ec is a statistical estination of
risk used in the absence of enpirical performnce data.\1\ Because
| aunches are still relatively infrequent events, this probabilistic
assessnent is used to neasure acceptable risk.

\1\ To the extent it is available, enpirical data on safety
systens, materials and conponents may be used as an input in
determ ni ng Ec.

Federal ranges enploy an Ec standard of 0.00003
casualties per ELV launch or Ec 30 X
10-6. Through application of this requirenent as well as
ot her range safety requirenents and practices, Federal ranges have
enj oyed 40 years of ELV | aunch experience with no public casualty.
Under 14 CFR 415.91, the FAA would issue a safety approval for a | aunch
froma non-Federal launch site if equivalent safety is denonstrated.
The FAA proposed to apply to RLV nissions and other mi ssions
involving reentry of a reentry vehicle the sanme risk threshold as that
used by Federal |aunch ranges in approving ELV | aunches and endorsed by
the National Acadeny of Sciences Study on Federal Ranges: Ec
30 x 10°6. The FAA proposed to adopt a single
Ec risk threshold applicable to all portions of |icensed RLV
flight for a particular nission. For other licensed reentries, the FAA
proposed to assess reentry risk of a reentry vehicle in conbination
with its associated launch risk, that is, the launch that placed the
reentry vehicle in space. As described in the NPRM the FAA had al so
consi dered whether to apply Ec risk thresholds separately to
each licensed flight phase of an RLV mission such that there would be
an Ec allowance for |aunch or ascent flight
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and another Ec all owance for reentry or descent flight. The

FAA determ ned that doing so would (or coul d dependi ng upon the risk

t hreshol ds sel ected) expose the public to greater risk per mssion
without sufficient justification for doing so. In the FAA s view,
nei t her the conmercial objective of placing a payload in space nor
scientific and technol ogi cal goals of other commercial RLV ventures
woul d justify increased jeopardy to the public as a general rule.
Accordingly, the FAA proposed to apply the ELV | aunch risk threshol d of
Ec 30 x 106 to RLVs on a per

m ssion basis, and would allow an applicant for an RLV mission |icense
to apportion or allocate flight risk anong flight phases w thout

regul atory direction fromthe FAA An advisory circular, AC No. 431. 35-
1, provides guidance on an acceptabl e neans of calculating the

Ec that would result fromdebris dispersion upon expl osion

or other vehicle break-up and is available fromthe FAA

2. System Safety Process and R sk Anal ysis

A system safety process relies upon nethods and techni ques for
identifying: (i) Hazards that result fromvehicle operation, (ii)
effects on or consequences to public safety as a result of identified
hazards, (iii) means of controlling or mtigating effects on or
consequences to public safety, and (iv) neans of verifying the
ef fectiveness of risk mtigation neasures. A system safety process and
cal cul ati on of expected casualties are interrel ated because the forner
is used to determ ne potential failure events, the probabilities of
failures, and to estimte consequences of those failures, all of which
af fect the expected casualty rate.

The system safety process is used to define the operating envel ope
that ensures a proposed mission will remain within the acceptable risk
threshold and al so to define operating rules and constraints for
remai ning within that envel ope. The FAA maintai ns gui dance nateri al
descri bing an acceptabl e system safety process; however, an applicant
may enpl oy anot her process as long as it acconplishes the intended
pur pose. Exanpl es of acceptable failure identification techniques are
identified in the NPRM and i nclude: Prelininary Hazards Anal ysis,
Failure Mbde and Effect Analysis, and Fault Tree Anal ysis Met hodol ogy
for Hazard Assessnent.

3. Operational Restrictions

Commercially operated RLVs will pose technol ogical chall enges and
uni que safety issues to the governnment and industry. Qther than the
partially reusabl e Space Transportation System (STS), of which the
Shuttle is the best known and reusable part, there is no vehicle known
to the FAA currently capable of entering Earth orbit and returning,
substantially intact, to Earth. Once commercial RLVs are fully designed
and "~ “netal is bent, operati onal concepts nmay undergo significant
ground testing and some may undergo increnental and experinmental flight
testing in controlled airspace and possibly the upper atnosphere.
However, absent any real world | aunch and reentry experience with the
energi ng generation of reusable [aunch vehicles, and until sufficient



experience is gained, systemdata recorded and perfornmance verifi ed,
the anal ytical processes that conprise systemsafety and that generate
the calculation of Ec do not provide a sufficient basis to

conclude that public risk is sufficiently contained and mti gat ed.

G ven uncertainties of performance, the FAA proposed to inpose
operating restrictions on RLV flight and other reentry m ssions pendi ng
proof of reliability and system performance, either through operationa
use or conduct of a flight test program

Qperating restrictions are intended to limt the consequences of a
failure where vehicle reliability cannot be ascertained with a
sufficient level of confidence. Risk is a function of the probability
of a failure and the magni tude of its consequences. Were the
probability of a failure cannot be accurately determ ned but nerely
assuned using engi neering judgnment and anal ytical techniques, risk is
appropriately managed by limting consequences. Hazard anal ysis and
other quantitative risk analyses are extrenmely inportant to vehicle
desi gn and operating concepts; however, absent real tinme flight
performance data the FAA cannot rely exclusively on anal yti cal
constructs when public safety is at stake. Mreover, thousands of hours
of flight data may be required to prove systemreliability,
particularly when the effects of the space environnment and | aunch
stress on continued use through re-flight of a reusable vehicle are not
yet fully identified and understood. In this regard, the FAA notes that
i ndustry representati ves have acknow edged that the STSis stil
undergoing a flight test program Accordingly, the FAA proposed in the
NPRM t o i npose operational restrictions based on probable system
failures and to require adherence to those restrictions for all RLVs.
Sone additional restrictions would apply to vehicles that remain
unproven, at least until such tine as sufficient vehicle perfornmance
data is obtained to justify relief fromrestrictions.

The NPRM hi ghlighted four categories of operational restrictions
applicable to RLV flight and reentry of a reentry vehicle other than an
RLV, as follows: (i) Restricting flight over popul ated areas; (ii)
requi rements for monitoring critical systens; (iii) positive enabling
of fail-safe reentry; and (iv) use of a sufficiently large reentry site
as to contain the vehicle upon | anding. Each of these restrictions is
di scussed in greater detail bel ow

Proposed Scope of RLV M ssion and Reentry Licensing

Al t hough the FAA proposed to incorporate both launch and reentry
aut hori zations in a single |license that would authorize an RLV m ssion
it remains necessary to differentiate between activities that are
licensed by the FAA and those that are not covered by FAA |icensing
authority. Delimting the extent of licensed activity is particularly
i mportant because activities that are not |icensed by the FAA woul d not
be covered by the statutory financial responsibility and risk
all ocation regine and liability risks resulting fromthose activities
must be managed privately as a matter of business judgnment rather than
Federal regul ation

Definitions of the terms ~"launch'' and " "reentry'' are proposed
and di scussed in the RLV and Reentry Licensing Regul ati ons NPRM
however, as signaled in the NPRM the notice of proposed rul enaki ng, 64
FR 54448-54472, issued Cctober 6, 1999, concerning reentry financia
responsibility addresses in greater detail the scope of |aunch and



reentry authorizations that would be contained in an RLV nission

I icense because of the direct relationship between the scope of
licensed RLV activity and applicability of risk sharing devices,

i ncl udi ng i ndemni fication, under the CSLA. Accordingly, although sone
comrents submtted to the NPRM docket addressed the appropriate scope
of launch and reentry licensing, nore extensive discussion and anal ysis
of this issue appears in coments subnitted in response to the Reentry
Fi nanci al Responsibility NPRM Final rules governing reentry financi al
responsibility are |ikew se acconpani ed by nore extensive anal ysis and
di scussi on by the FAA of the appropriate extent of FAA |icensing
authority over RLV nissions and the interested public is referred to

t he rul emaki ng governing financial responsibility for |licensed reentry
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activities for a nore conprehensive treatnent of the issue.

The NPRM descri bed the need to define the extent of FAA | aunch
licensing authority over launch of an RLV differently fromthat used to
define launch of an ELV. Launch licenses for ELV | aunches authori ze
activities beginning upon arrival of a launch vehicle (or a major
conmponent) at a U. S. launch site and ending, for purposes of ground
operations, once the launch vehicle |eaves the ground. In ternms of
flight activity, launch ends at the point after payl oad separati on when
the last action of control over the launch vehicle is exercised by the
licensee. For liquid fueled vehicle stages, the |ast action of contro
is typically exercised when the vehicle's upper stage is rendered inert
or safe fromexplosive risk. For a solid rocket notor, that point may
occur when upper stage fuel is exhausted or the stage is otherw se
rendered inert.

The FAA proposed no change with respect to comencenent of |icensed
| aunch of an RLV fromthat of an ELV because pre-flight hazards expose
the public to risk and nust be regul ated regardl ess of the one-tine use
or reusable nature of the vehicle. However, the FAA pointed out that
defining the end of a licensed | aunch based upon the | ast act of
control over the vehicle would not be appropriate for an RLV because
doi ng so woul d suggest that |aunch continues through vehicle reentry
and landing. This is an illogical result, in the FAA's view, in |ight
of congressional direction that reentry of an RLV is subject to, and in
fact requires, reentry licensing by the agency. Instead, the FAA
proposed to use payl oad depl oynent as the point at which [ aunch
concludes for those RLVs having that as their mssion. At the tinme the
NPRM was i ssued, the FAA considered that in defining the end of |aunch
in this manner it was addressing the vast majority of RLV concepts and
| aunch m ssions under consideration. Market projections in support of
RLV devel opnent focused on depl oynent and repl eni shnent of satellite
constellations, chiefly in low Earth orbit. Al though this distinction
was di scussed in the Supplenentary Information portion of the NPRM the
proposed definition of the term "launch'' that appears in the
regul atory text failed, due to an oversight, to include this regulatory
di stinction between ELV and RLV | aunches.

Reentry licensing, as proposed in the NPRM woul d comrence upon
initiation of operations necessary to assure reentry readi ness and
safety, that are uniquely associated with reentry and that are critica
to ensuring public health and safety and the safety of property during
reentry. The NPRM addressed the absence of |icensing authority over on



orbit operation of an RLV but noted that nost of the RLV concepts
briefed by devel opers to the FAA woul d depl oy a payl oad and spend
mnimal time on orbit in order to mnimze risk to the vehicle and to
take advantage of rapid turnaround for the next mission. Therefore, for
nost RLVs under devel opnent or contenplation, there would be nninal
or no, on-orbit activity not subject to FAA |icensing.

Under the proposed m ssion approach to RLV licensing, only vehicle
flight would be eval uated against the mssion risk criterion of
Ec 30 x 10-\6\. Licensed ground
operations preceding ascent flight and following reentry I andi ng woul d
not be factored into the Ec analysis. Unlicensed on-orbit
operations also would not enter into the equation

The FAA proposed an application process and structure simlar to
that traditionally applied to requests for ELV | aunch |icenses, and the
section-by-section analysis of the proposed regul atory text explains
t he purpose and content of each of the reviews performed by the FAA
before a license may be issued. Policy and safety reviews and approval s
are necessary elenents of RLV mission licensing, as well as the
satisfactory conpletion of any required payl oad review A payl oad
review may be required for launch and also for reentry of a payload. An
environmental review of the inpacts associated with proposed operation
of an RLV, including activities to be perforned at a planned reentry
site, is also an elenent of RLV mission licensing and requirenments for
conducting the review are described in the NPRM Were the reentry
vehicle is not an RLV, the sane kinds of reviews would be required to
support a reentry licensing determ nation; however, the information
required of the applicant would be limted to that pertaining to the
reentry or descent flight. Rather than reiterating all of the
application requirenents applicable to reentry flight, the NPRM
proposed a new part limted to reentry of a reentry vehicle that is not
an RLV. That part refers an applicant for reentry licensing to reentry-
related el enments of RLV mission |icensing requirenments and contains
addi tional regulatory requirenents that are unique to reentry vehicles
ot her than RLVs.

Publ i ¢ Response to Three-Pronged Public Safety Strategy for RLV and
Reentry Safety

Twenty entities subnmitted comments to the docket during the 90-day
comrent period provided by the FAA. Comments were subnitted chiefly by
devel opers of RLVs and entities involved in technol ogy devel oprment
intended for use in reentry concepts. In general, the comments
comrended the FAA for swift issuance of a clear, yet flexible,
regulatory framework in response to a statutory nandate and the grow ng
need for a predictable |icensing regine for RLVS.

A nunber of observations or general themes can be discerned from
the comments. Anong themis the sense of sone RLV devel opers that the
FAA adheres too closely to ELV-based regulations in its proposed
approach to mssion safety and that aircraft regulation, including the
FAA' s certification authority, provides a better nodel for RLVs. This
vi ew was espoused by devel opers of passenger-bearing concepts, in
particul ar. Some suggest commenci ng FAA |icensing of flight test
operations under an experinental certification, use of a transport
category certification having design criteria and flight test standards
for passenger and cargo bearing vehicles, and the equival ent of



flightworthiness certification once design reliability has been
establ i shed. Several comments pointed out the need to begin addressing,
t hrough regul ations, safety criteria for RLVs that will transport
passengers in addition to a payload or cargo and the need for

operati ons and mai ntenance (O&\W standards that will facilitate re-
flight approval. The FAA has already begun exam ning human factors in
space, as previously noted, and is engaged with the RLV working group
of the COVBTAC on O&M consi derations that may facilitate future

rul emaki ng on these inportant matters.

Where an RLV incorporates aircraft technol ogy, sone commrents
recommend use of existing Federal Aviation Regulations codified at 14
CFR parts 1-198, either exclusively during subsonic or | ow supersonic
flight, or in conbination with FAA |icensing under the CSLA. Although
the FAA does not intend to inpose certification requirenments on RLVs
for a nunber of reasons, the agency agrees that aircraft certification
may play a role in approving certain vehicle systens for |aunch. For
exanple, although it is an ELV, the Pegasus |aunch systemwhich is
subject to 14 CFR 1-198 certification requirenments contained in the
Federal Avi ation Regul ati ons referenced above governi ng operation of
the L-1011 aircraft, and FAA licensing of flight operations comencing
upon take-off of the L-1011, in accordance with the Commercial Space
Transportation
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Regul ations, 14 CFR Ch. 111, illustrates how the two regul atory
prograns nmay be conbined to assure public safety.

Certification suggests design approval based on conpliance with
st andards devel oped after years of flight history and experience. G ven
that RLVs are still in conceptual and devel opnental stages, the FAA
considers it premature to inpose standards other than those necessary
to protect the safety of persons and property on the ground, in
ai rspace or on orbit. Wth additional know edge of RLV technol ogy, the
FAA may utilize newly granted authority to issue safety approvals for
vehicles or safety systens in order to gain the econom c benefits and
ef ficiencies of standardi zi ng approvals. A safety approval would
signify that a vehicle, when operated within a defined envel ope, may be
operated in a manner that does not expose the public to unreasonable
ri sk. However, unique characteristics of a mssion, such as the
proposed | aunch site, reentry site and trajectories for each flight
phase, woul d have to be exami ned for inpacts on public safety resulting
fromvehicle flight. The FAA anticipates that several years of
experience in licensing RLV nissions would be required before it is
prepared to i ssue proposed safety approval standards.

Ki stler Aerospace Corporation (Kistler) conmented that |icensing
requi rements proposed in the NPRM may be used as a regul atory franmework
fromwhich the FAA and the applicant would, in essence, negotiate a
I'icensing plan consisting of requirenents tailored to the applicant's
proposed operations. Docunentation, analyses, nethodol ogies and tests,
along with a schedule, would be agreed upon by the applicant and the
agency, leaving the applicant free to propose an assessnent nethodol ogy
and criteria. This licensing arrangenent was identified in the COMSTAC
Report on RLVs. Although the FAA does not enbrace the notion of binding
license negotiation, per se, the agency intends to engage in pre-
application consultation with [icense applicants to acconplish a nunber



of the objectives outlined in Kistler's proposal. For exanple, elenents
of a license application would be identified during pre-application
consultation to address the unique aspects of a proposed RLV or reentry
m ssi on.

The FAA agrees in principle with Space Access's coments suggesti ng
use of an increnmental |icensing approval plan whereby the FAA woul d
approve or provide formal feedback to an applicant on its subm ssions.
Pre-application consultation is designed to acconplish the objectives
outlined in Space Access's comments. It al so provides an applicant
early indication as to whether a proposed mssion is eligible for
licensing or poses unreasonable risk that may never be sufficiently
mtigated as to warrant safety approval. As detailed nore extensively
in the section-by-section analysis, a nunber of different approvals
conprise a licensing deternination by the FAA and these may be
requested by an applicant in any order. In this nmanner, an applicant
may obtain early indication fromthe FAA as to whether obstacles to a
favorabl e |icensing determ nation exist because of national security or
foreign policy interests of the U S. Governnment, safety concerns, or
envi ronment al consi derati ons.

In addition, the licensing approach outlined in the NPRM and
codified in this final rule would allow an applicant to utilize a
nmet hodol ogy of the applicant's choosing as long as it satisfies the
performance goals stated in the rule. For exanple, an acceptable system
safety process is one that identifies and assesses the probability and
consequences of reasonably foreseeabl e hazardous events and safety-
critical systemfailures during a m ssion. The FAA has issued an
advisory circular illustrating an acceptable system safety process in
addition to an advisory circular on expected casualty cal cul ati on.
Advi sory circulars are available fromthe FAA and, where applicable to
activities licensed under the CSLA, may be obtained by accessing the
AST web site at http://frwebgate. access. gpo. gov/ cgi-bin/leaving. cgi ?from=l eavi ngFR

ht m & og=li nkl og&t o=http://ast.faa.gov. An applicant could follow the

advi sory circul ar guidance or propose anot her equival ent net hodol ogy.
One coment appl auded the use of advisory circulars in RLV nission
licensing and the flexibility it affords an applicant. Another
suggested that the FAA continue to refine them

Taken together, these elenments of the FAA' s |licensing program
afford an applicant great flexibility in seeking a |license and optim ze
opportunities for fashioning an acceptabl e application.

One conmment not incorporated by the FAAin this final rule would
require the FAAto license an RLV nission unless the FAA coul d docunent
reasons to believe the reentry would be unsafe. Shifting the burden in
this manner woul d reduce costs and paperwork burdens for an applicant,
as the comment points out. Neverthel ess, the FAA maintains that the
burden of denonstrating safe operating capability renmains on the
appl i cant and nmakes no change in its licensing procedure on the basis
of the conment.

The aircraft anal ogy previously discussed regarding the L-1011
aircraft used as part of the Pegasus |aunch systeminfornms coments
objecting to FAA' s proposed flight phase approach to Iicensing an RLV
m ssi on whereby the FAA woul d assess ascent and descent flight risk
wi t hout regul ation of on-orbit activity. Vela Technol ogy Devel opnent,
Inc. (Vela) plans a passenger-bearing vehicle and objected to the FAA's
proposed |icensing approach. Vela stated that |icensing | aunch and
reentry is akin to licensing take-off and | anding of an aircraft
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without regard to en route flight operations. According to Vela, this
phi | osophy is an inappropriate hol d-over from ELV-based regul ati ons and
that only entry into and operations within controlled airspace require
FAA |icensing.

Unlike the statutory authority over aircraft granted to the FAA
the CSLA limts FAA licensing jurisdiction to the launch of a | aunch
vehicle and reentry of a reentry vehicle. For this reason, the FAA is
unabl e to abandon the flight phase approach to cal cul ati ng and
regul ating mssion risk. The FAA's flight phase approach to assessing
m ssion risk is explained in greater detail below Al so sunmarized in
this supplenmentary information under the heading, " Scope of RLV
M ssion and Reentry Licensing Under the Final Rule,'' is the |egal
basi s upon which the FAA has determ ned that it does not l|icense all
RLV operations, wherever conducted.

Vel a further commented that only an unpredictable or uncontrolled
reentry poses a risk to public safety requiring safety regul ati on and
yet Vel a understands that ELV "~ "reentry'' is not subject to FAA
licensing. The FAA agrees with Vela's coments that suggest an
uncontrol l ed reentry poses certain risk to public safety; however,
unl ess an obj ect has been designed to survive reentry in substantially
intact condition, risks to public safety should be non-significant if
not negligible and its reentry need not be regulated.\2\ For this
reason, the FAA s licensing jurisdictionis limted to reentry of a
reentry vehicle. " "Reentry,'' as defined by the CSLA, means to return
or attenpt to return, purposefully, a reentry vehicle and its payl oad,
if any, fromEarth orbit
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or fromouter space to Earth. 49 U S.C. 70102(12). A "“reentry
vehicle'' means a vehicle designed to return fromEarth orbit or outer
space to Earth, or an RLV |ikew se designed to return, substantially
intact. 49 U.S.C. 70102(13). In other words, when survivability by
design is conbined with the purposeful act of reentry, risks to public
safety rise to a sufficient level as to warrant regul atory oversight.
Most debris is expected to burn up due to heating caused by novenent

t hrough the at nosphere during descent; however, on occasion, pieces of
debris such as the Delta Il second stage nmay survive in deteriorated
condition and |l and on Earth. Although the return to Earth of vehicle
debris is not a |licensable event under the CSLA, the FAA does consi der
vehicle staging inpacts as part of the mssion review for a | aunch
license and their associated risks in assessing financial
responsibility requirenments when licensing a | aunch involving vehicle
stages that may inpact popul ated areas during a nominal launch or in
the event of catastrophic failure and vehicl e break-up.

\2\ As noted in the NPRM risk to public safety froma reentry
that is essentially random or otherw se non-nom nal would be
assessed as part of the licensing process and an applicant woul d
have to denonstrte that reentry will not exceed aceptable risk
criteria for the mission. Assessing the risk of non-nom nal reentry
using mssion risk criteria avoids the need for a regulatory
requi renent that an operator incapacitate its vehicle in the event
of an abort to orbit situation. (See 46 FR 19639).



The Experinental Rocket Propul sion Society (ERPS) comented that
i censing should be based on vehicle design, not operator intent, so
that a vehicle designed to reenter substantially intact would require
reentry licensing by the FAA whether or not its operator intended it to
reenter. Doing so would avoid potential abuse by vehicle operators,
according to ERPS. Presunably, this abuse would be failure to obtain a
reentry license claimng lack of intent to reenter. For reasons rel ated
to concerns cited by ERPS, the FAA noted in the notice of proposed
rul emaki ng governing financial responsibility requirenments for |icensed
reentry activities that the term  “purposefully'' in the statutory
definition of “~“reentry'' would not necessarily exclude a premature
reentry or suborbital activities fromreentry |icensing coverage nerely
because reentry occurs through physical forces or ballistically.
Desi gned-in capability and intent to reenter woul d subject an operator
to reentry licensing as long as other statutory thresholds triggering
FAA licensing authority are net. (See " "Financial Responsibility
Requi renents for Licensed Reentry Activities;'' October 6, 1999, 64 FR
54448- 54472, at p. 54454, n.8.)

1. Comments on M ssion Ri sk and Ec Cal cul ati on

The NPRM proposed a single, per mssion risk criterion of Ec
30 x 10-\6\ for an RLV m ssion. The conbi ned
risk of RLV flight covered by a |license for a single mssion, both
ascent and descent, would have to satisfy this criterion in order for
the FAAto issue a favorable safety approval, a necessary ingredient
for an RLV nmission |license. A general explanation of how casualty
expectation is fornulated is provided in the NPRM at 64 FR 19634, and
an FAA Advisory Circular, AC No. 431.35-1, offers guidance on an
accept abl e nmet hodol ogy for cal cul ati ng the expected nunber of
casual ties. Although the methodol ogy addresses debris dispersion and
its contribution to expected casualty estimation, the NPRM notes that
the casualty area of a vehicle used in calculating Ec nust
al so account for casualties related to secondary expl osi ons, hazardous
mat eri al exposure such as toxic substances, and | ateral debris novenent
foll owi ng i nmpact.

Under the final rule, acceptable per mssion risk for an RLV | aunch
and reentry may not exceed 30 in a mllion mssions or .00003
casual ties per m ssion. The FAA adopts the Federal range standard
applied to ELV | aunches on a per |aunch basis to ensure risk to the
public is maintained at an acceptable | evel and not increased by virtue
of a vehicle's return flight capability. Al though licensed activity
i ncludes pre-flight ground operations and reentry-readi ness operations
conducted in space before vehicle descent, only ascent and descent
flight during which an instantaneous inpact point, or instantaneous
i mpact point (I1P) debris footprint, exists on Earth is considered in
cal cul ati ng expected casualty.\3\ Pre-flight hazards and operations
conducted on orbit, whether or not subject to FAA licensing, would not
contribute to the expected casualty cal cul ati on.

\3\ Existence of an Il P creates risk to public safety inasnuch
as it reflects the projected inpact point on the surface of the



Earth where the vehicle or vehicle debris would land in the event
the vehicle fails or breaks up. CGenerally, the IIP is |ocated ahead
of the vehicle because nomentum and at nospheric forces cause the
vehicle to inpact in a downrange |ocation rather than directly
underneath the vehicle at the nonent of failure or break-up.

Several conments endorsed use of expected casualty in assessing
m ssion risk and the FAA's determination not to allocate, or define,
the total risk " “budget,'' applicable to each flight phase. United
Space Alliance (USA) disagreed with inposition of a single risk
criterion on all RLV mission flights particularly when | aunch and
reentry events are separated by an extended I ength of time. TGV
Rockets, Inc. (TGY) argued that use of the single Ec
criterion of .00003 for an RLV mission is too stringent and urged
application of an Ec limt of .00003 for |aunch and anot her
Ec limt of .00003 for reentry.

Ki stl er opposed use of a casualty expectation criterion stating
that it is unjustifiable, too subjective, and would stifle innovation
I nstead, Kistler urged the FAA to utilize a nore systemoriented
approach to RLV licensing focused nore upon hardware and engi neeri ng.
That said, Kistler suggested that a conbined risk assessnent criterion
may be justified for a suborbital RLV because, once created, the
i nstant aneous i npact point (I1P) of the vehicle exists continuously,
whereas for reentry fromorbit, an IIP exists during |aunch, ceases
upon achieving orbit, and is recreated during reentry flight. In
support of its position, Kistler notes that attaining orbit suggests
that launch resulted in zero risk exposure to the public. Hence,
conmbi ning launch and reentry risk is a nmathenatical abstract with no
bearing on public safety, according to Kistler. Lang Engi neeri ng,

Regul atory and Program Support (Lang) stated that casualty expectation
shoul d be used as a guiding principle for now but that the FAA should
expl ore use of accepted practices and enpirical data that can be used
to support a safety denonstration as the regulatory programfor RLVs
evol ves.

The FAA disagrees with Kistler and has deternined to retain use of
casual ty expectation, determ ned in advance of the conduct of a
m ssion, as a nmeans of limting RLV mssion risk to public safety to an
acceptabl e I evel. The |l evel of acceptable risk, defined as not
exceeding 30 casualties in a mllion nissions or .00003 casualties per
m ssion, has been successful in preserving public safety as evi denced
by Federal range history. The final rules do not allocate a risk quota
for RLV flight phases but allows an applicant maximumflexibility to
design an RLV and operational plan that satisfies the single risk
criterion for mssion flight. Limting mssion risk, in conbination
with other elenents of the FAA's safety strategy, will foster
confidence in RLV operations anong the general public as well as ensure
that |icensing determ nations are made in a manner that is consistent
with the paramount public safety concerns of the agency.

2. Conments on System Safety Process and Ri sk Anal ysis
In the NPRM the FAA invited public comment on proposed use of a

system safety process and risk analysis as part of the FAA s overal
public safety strategy for RLV and reentry vehicle licensing. No



opposition to use of a system safety process appears in the
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comrents and sone affirmatively endorse its benefits. A nunber of
comrent s expressed appreciation for the flexible approach to system
safety outlined in the NPRM and use of an advisory circular to provide
gui dance on an acceptabl e net hodol ogy. Consistent with remarks nmade by
Kistler at the February 11, 1999 public neeting, the FAA woul d not
require all of the studies listed in the draft interimsafety gui dance
as exanpl es of system safety anal yses but would all ow i ndustry
flexibility to select a system safety process appropriate for its
vehi cl e and concept of operations.

Kelly Space & Technology, Inc. (Kelly) comented that the
docunent ati on used for vehicle devel opment shoul d be used to support
the system safety process to the maxi mum extent possible to reduce
costs and burdens on the applicant. The FAA agrees and notes that use
of a system safety process nuch |like that enbodied in 14 CFR 25. 1309
for aircraft should not inpose an additional regulatory burden on an
appl i cant because it is substantially simlar to the engi neering
anal ysis a vehicle devel oper would utilize in assessing vehicle
performance for its own devel oprmental purposes.

Kistl er and Applied Science & Technol ogy, Inc. (ASTi) objected to a
statenment in the NPRM Suppl enentary Information to the effect that a
conservative risk assessnent is appropriate for a vehicle lacking an
adequate flight history and therefore risk analysis nmust assume one
hundred percent probability of failure. Kistler cormented that the FAA
shoul d define adequacy of flight history based upon experience gai ned
within the systenis design envel ope, as opposed to statistical analysis
of launch history, such that a systemthat denonstrates integrity in
sone acceptable portion of its design envel ope would qualify as having
an adequate flight history.

The FAA responds to Kistler's and ASTi's comments in two parts.
First, the FAA does not mandate, w thout provision for relief fromthe
requi rement, that risk analysis assunme a one hundred percent
probability of a catastrophic failure. Under an alternative noted in
the NPRM an applicant could prepare a detailed risk analysis using
traditional system safety nethodol ogi es as described in the system
saf ety process advisory circular. Acceptable risk assessment techni ques
for determning failure conditions include Prelimnary Hazards
Anal ysis, Failure Mdde and Effect Analysis, Event Tree Analysis, and
Fault Tree Anal ysis Methodol ogy for Hazard Assessnent. Methodol ogies
such as those listed here include failure nbdes and probability rates
affecting risk to public safety and safety of property w thout
necessarily assunming a one hundred percent failure rate. Under this
regul ati on, an applicant may select any system safety anal ysis
met hodol ogy t hat assesses the probability and consequences of
reasonably foreseeabl e hazardous events and safety-critical system
failures that could cause a casualty to the public. It is therefore not
a requirenment that an applicant's risk analysis assume the probability
of a catastrophic failure of 1.0 for purposes of the hazard
identification and risk assessnent required under the final rule,

Sec. 431.35(c). Rather, probabilistic tools may be utilized by an
applicant as long as they address nom nal and non-nom nal vehicle
operation during flight. Second, with regard to adequacy of flight



history, the FAA is not prepared to define in this regulation the
criteria by which a vehicle may be deened " "proven'' as opposed to
““unproven.'' \4\ However, the FAA will accept a record of past
performance of a safety system under conparabl e operating circunstances
as an indication of reliability and will accept the use of historica
reliability data in an applicant's risk assessnent.

\4\ A distinction between ~“unproven'' RLVs and all others
appears in regul atory text governing operational restrictions.

3. Comments on Operational Restrictions for RLV and Ot her Reentry
M ssi ons

Qperational restrictions, particularly those inposed on vehicles
wi t hout a proven flight safety record, proved to be the nost
controversial aspect of this rul emaki ng. ACTA, Inc. (ACTA) comment ed
that the FAA shoul d expect opposition to proposed requirenments fromthe
RLV industry because they are inconsistent with RLV operationa
concepts. The Rotary Rocket Company (Rotary Rocket) stated that the
proposed operational restrictions have no factual or analytical basis
and are therefore arbitrary. According to Rotary Rocket, vehicle
reliability and satisfaction of the expected casualty criterion for a
m ssion are sufficient to limt public risk. Rotary Rocket further
stated that the proposed operational restrictions will distort
operating concepts and are detrinental to the RLV industry.

Comments on each of the four categories of operational restrictions
are sunmari zed and addressed bel ow.

A. Restricting Flight Over Popul ated Areas.

Proposed restrictions, but not a ban, on popul ation overflight
woul d apply to all RLV missions and reentries; however, additional
restrictions were proposed for unproven vehicles. In the NPRM the FAA
proposed that for any RLV mission or reentry, the projected IIP of the
vehi cl e shall not have substantial dwell tine over densely popul ated
areas during flight. Seven comrents objected to the restriction on any
RLV or reentry that the Il P of the vehicle nust not have substantia
dwel I tine over a densely popul ated area. Sonme comments expressed
concern that, unless defined nore specifically, the terns
““substantial'' and " “densely'' remain vague and anbi guous and wil |
conplicate mssion planning for operators. O hers objected on the basis
that this additional requirement is overly restrictive and that
remaining within the permssible limts of the expected casualty
threshol d should be the sole criterion by which the FAA would all ow or
di sal | ow popul ati on overflight because the criterion takes into
consi deration popul ation density, casualty area and probability of
failure. One conment noted that the proposed regul ation would pl ace
nore value on the lives of persons living in densely popul ated areas
since overflight of such areas is limted, whereas overflight of merely
popul ated areas is not so limted. Another comment stated that the FAA
shoul d di spense with the restriction arguing that an adequate fli ght
history is sufficient to allow such overflight as long as the vehicle
will remain within its denonstrated flight envel ope.

For the following reason, in this final rule as in the NPRM the
FAA declines to define the terns in issue using quantitative neasures



opting instead to apply a qualitative nmeasure on a case-by-case basis.
In response to the coments regarding the projected Il P associated with
substantial dwell tinme over densely popul ated areas, the FAA believes
that substantial dwell time applies in a cunul ative manner, such that
mul tiple instances of dense popul ation overflight of the Il P during a
m ssion could ambunt to substantial dwell tine. Substantial dwell tinme
is arelative termwhen applied as a qualitative nmeasure because the
consequences of failure early in flight when the |1 P passes slowy over
a densely popul ated area are far greater than the consequences woul d be
later in flight just before the vehicle attains orbital velocity. It is
the consequences of failure that pronpts the FAA to
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forbid substantial dwell tinme of the IIP over a densely popul at ed
area.\ 5\ Wen failure consequences nmay be too great to be tol erated

t hen popul ati on overflight would be barred. The approach utilized by
the FAAin the NPRM and retained in the final rule regarding popul ation
overflight by any vehicle resenbles that applied to ELV | aunches from
Federal ranges. The |IIP of ELVs | aunched from Cape Canaveral Air Force
Station may, for exanple, fly over portions of Africa for a few
seconds. Some popul ation overflight is tolerated in such circunstances
because it contributes little to the expected casualty calculation. It
is perhaps with that in mnd that some comrents advocated that the

Ec criterion alone should be sufficient to safeguard public

safety interests. However, unlike ELVs, RLV trajectories may cover

i nl and areas where popul ation centers nmay be affected early in flight.
For this reason, the FAA considers it necessary to make explicit in the
regul ations a restriction agai nst dense popul ati on overflight when the
consequences of failure, regardl ess of how renote the risk of its
occurrence, would be intolerably severe.

\5\ Simlarly, Sec. 91.319(c) of the Federal Aviation
Regul ati ons provides that unless otherw se authorized by the
Admi nistrator in special operating linitations, no person nay
operate an aircraft under an experinental certificate over a densely
popul ated area or in a congested airway. Cenerally speaking a
m ni mum of 1,000 hours of flight testing would be performed before
the FAA woul d issue a type certification for new aircraft and renove
flight restrictions.

The FAA further notes that, unlike aircraft, there is no
operational experience with commercial RLVs or reentry vehicles on
whi ch to assess actual risk from popul ation overflight of a vehicle's
I1P. Wth experience in RLV regul ati on and operation, the FAA
anticipates that it may re-exanine the need for an absolute restriction
of this nature.

Restrictions proposed in the NPRMin Sec. Sec. 431.43(d)(1) and (2)
on the planned flight trajectory of an unproven vehicle proved even
nore controversial than those affecting all RLV and reentry vehicle
flight. Under the first alternative, flight operations would be linited
such that 1P of the vehicle does not have substantial dwell tinme over
a popul ated area. Under the second alternative, sone popul ation



overflight would be tolerated as | ong as the expected average nunber of
casualties to the public would not exceed 30 x 10--6

assum ng a vehicle failure at any tinme the IIP is over a popul ated

ar ea.

The two alternatives are not nutually exclusive. The FAA clarifies
inthis final rule that in planning a mssion an applicant may plan a
trajectory that satisfies one restriction during sone portion of flight
and the other restriction during other portions of flight. Applied in
combi nation, operational restrictions for unproven vehicles will not
preclude vehicles fromutilizing inland |launch and reentry sites as
long as the vehicle flight trajectory is carefully planned and
controlled to conply with rule requirenents.

One conmmenter asked for clarification as to whether the term
“TIIP' used in this context refers to an intact vehicle or the debris
pattern that would result fromvehicle breakup. The FAA intends the
term "IIP"' to refer to the debris footprint of the vehicle, or
casualty area, inclusive of the debris dispersion pattern that woul d
result, depending on the catastrophic failure node.

In addition to conments seeking nore precise definition of the term
"“substantial'' dwell time or proposing quantitative neasures, sone
comrents noted that a restriction of this nature unfairly burdens RLVs
in favor of ELV technol ogy because unproven ELVs are not held to
conparabl e restrictions. The FAA disagrees. Restrictions on unproven
RLVs were devel oped to ensure that operators of unproven RLVs are
granted sinmlar latitude to that afforded ELV operators. ELVs typically
are not operated such that there exists substantial dwell tine of a
vehicle's |1 P over any popul ated ar ea.

As with proven vehicles, the term  “substantial'' is applied on a
case- by-case basis using a qualitative approach to risk assessnent.
Expected casualty is a function of the probability of a failure event
and its consequences. If both the probability of failure and the
consequences of vehicle failure are high, then it is reasonable to
envi sion a high expected casualty rate. By reducing either the
probability of failure or the consequences of failure, the resulting
expected casualty determination is | owered. Because unproven vehicl es
have an unknown or uncertain failure rate, the FAA considers it
reasonable to ensure that risk is nost effectively mtigated by
controlling the consequences of a failure. The FAA does so by limting
opportunities for high consequence events and therefore retains
flexibility to determ ne on a case-by-case basis whether dwell tine
over a populated area is too significant to all ow because the
consequences of a failure would be unacceptably high.

Alternatively, an applicant may assune a vehicle failure while the
1P is over a popul ated area and obtain approval for flight as |ong as
the Ec threshold of 30 x 10-6 is not exceeded. Rotary
Rocket conmented that it would be inpossible to design a flight
trajectory that would satisfy this criterion. In addition, Rotary
Rocket protested in its conment that a regulatory authority could
conjure up failure scenarios that, in conbination, would nake it
i npossible to fly over any popul ated area. Lockheed Martin Corporation
(Lockheed Martin) suggested replacing the absolute probability of
failure with a 1/250 probability of failure for RLVs that are
substantially aircraft-Iike.

In contrast, ERPS suggests that the proposed criterion be used
during all phases of flight because the all owabl e popul ation density



under the I'IP is inversely proportional to the casualty area of the
vehicle and the result would be that no RLV woul d be allowed to fly
over a large popul ation center.

The FAA disagrees with comments suggesting that unproven ELVs are
unfairly subject to nore | enient regulations than tolerated under this
rule. As described above, the Il P of ELVs, proven and unproven, are
al l owed over sone popul ated areas late in flight when the probability
of failure and its consequences are relatively | ow.

The FAA al so disagrees with those conments opposed to proposed
operational restrictions on unproven vehicles that argue that the
restrictions could only be satisfied by the snmallest of vehicles
| aunching fromcoastal sites and reentering to coastal areas. Wth the
restrictions on popul ation overflight by the Il P of an unproven
vehicle, an applicant would be able to plan a flight path that all ows
for overflight of a sparsely populated area early in flight when
vehicle failure would not exceed the all owabl e expected casualty
criterion of 30 x 10 -\6\ and overflight of a popul ated
area for a brief period later in flight when the contribution to
Ec of failure consequences during that stage of flight are
sufficiently small such that the m ssion Ec does not exceed
the mssion risk criterion of ECc 30 x
10-\6\. Also, as pointed out by Space Access, upon firing of
retrorockets to deorbit an RLV, the vehicle's Il P is expected to pass
rapidly over about half the circunference of the Earth, perhaps passing
over popul ated areas for nmere seconds. Popul ation overflight under such
circunstances is not likely to contribute significantly to the
Ec calculation and is not necessarily prohibited under the
final rule.

Unproven vehicles may fail for any nunmber of reasons and aircraft
hi story suggests that sone failure-causing events may be unforeseen or
unpredicted during risk analysis. Therefore, the FAA determines it
prudent to apply conservative
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operational limts on unproven vehicles in order to limt risk to
public safety.

For these reasons, the FAA retains the operational restrictions
pertaining to popul ation overflight of the Il P of an unproven vehicle
inthe final rule with the clarification offered above regarding the
conbi ned applicability of the two restrictions. An applicant need not
limt itself to one or the other operational restriction for the
duration of an RLV or reentry mssion. An applicant may plan a flight
trajectory for the mssion that utilizes both restrictions as |long as
al l owabl e mssion risk (Ec 30 x 10°\6\) is not
exceeded.

B. Monitoring Critical Systens.

Under the proposed rules, an operator would be required to nonitor
and verify the status of launch and reentry safety-critical systens
bot h before and during launch flight as well as before initiating
reentry flight, and nmust maintain procedures for doing so. Because the
FAA al so proposed that reentry flight fromorbit could not be initiated
W t hout issuance of a command enabling the vehicle's descent to Earth,
the ability to nonitor safety-critical systens before initiating
reentry flight is a necessary conponent of the FAA' s public safety



strategy. Monitoring capability would ensure that both | aunch and
reentry flight would be initiated only under nominal conditions or
under non-nom nal conditions assessed in accordance with the |licensee's
system saf ety process and denonstrated to be within acceptable risk
criteria. The proposed rules would not require real-tinme nonitoring of
data used for other purposes, such as systemvalidation, systemreuse
or post-flight anomaly investigation. Under the NPRM an applicant for
an RLV mission |icense would be required to submt procedures for

nmoni toring and verifying the status of safety-critical systens

i medi ately before and during m ssion operations.

At the February 11, 1999 public neeting, concerns were raised that
requiring real-tinme data nmay be cost prohibitive or inpossible to
obtain. In response to industry concerns, the NPRM did not include a
requi renment that data be obtained in real-time fashion. Rather, sone
delay in data relay woul d be acceptable as |Iong as an applicant's
procedures are adequate to acconplish the regul atory objective of
ensuring reentry flight is initiated only under nom nal conditions or
non-nom nal circunstances eval uated and approved for safety inpacts.
However, the FAA cautions that, as for ELVs, should data be |ost due to
an event before it can be recovered, it will be nore difficult to
address and resol ve potential safety issues before the next flight may
be conduct ed.

Some mi sunder st andi ng appears in the comments because the terns
““launch'' and " “reentry'' by definition include operations other than
flight. However, the regulatory text reflecting the requirenent to
nmoni tor safety-critical systens, proposed Sec. 431.43(a)(4) and (e)(1),
refers to the "~"mssion"' and to flight, respectively. Under
Sec. 431.35(a) of this final rule, the FAA defines the term "~m ssion'
for purposes of part 431 to nmean licensed flight. For purposes of
clarity, the nonitoring requirenents that appear in Sec. 431.43 of the
final rule are nodified to reflect mssion flight and not pre-or post-
flight ground operations.

A nunber of comrents objected to the perceived requirenent that the
ability to nonitor safety-critical systenms necessarily neans that
telemetry nust be fed to a manned control center, and the attendant
costs of such a requirenment. The COMSTAC report also indicates that the
FAA shoul d not assume that RLVs will be Iimted to ground control
systenms. Prospective operators of piloted RLVs questioned whet her
nmoni tori ng nust be perforned on the ground or whet her crew nmenbers on
the vehicle could function as data nonitors and fulfill the regulatory
requi rement. The FAA does not specify in the final rule the precise
means or the formin which data is received by a vehicle operator in
order to remain conpliant with the regul ati ons, nor where data nust be
received. Although telenetry is the typical neans of accessing data,
particularly for unmanned systens, the FAA woul d consi der acceptable
ot her neans of nonitoring data that satisfy the regul ation. For
exanple, the crew of an RLV nmay be an adequate neans of nonitoring
status of safety-critical systens and the applicant's procedures,
submtted in accordance with Sec. 431.43(a)(4), nust denonstrate that
usi ng on board personnel will be adequate to performthe intended
pur pose of the requirenment. However, the crew would al so be a safety-
critical systeminasnuch as their performance would be essential to
saf e operation and, through the system safety process, an applicant
woul d need to show that risks to public safety are sufficiently
mtigated in the event the crew becane incapacitated. An applicant's



system safety process woul d address the adequacy of nedi cal
qgualifications of crew nmenbers in the performance of safety-rel ated
responsibilities. Advisory guidance offered by the agency, Advisory
Circular AC No. 431.35-2, refers to 14 CFR part 67, first-class airnman
medi cal certification requirenents, in providing guidance on nedica
qualifications of crew nmenbers that, if satisfied, may be relied upon
by an applicant as part of its systemsafety process. The results of
hazard identification and risk assessnment anal yses woul d det erm ne
whet her, and the extent to which, deviations fromsuch nedica
qualifications would contribute to mssion risk, and whether those
contributions are acceptabl e because risk criteria for the mssion are
not exceeded or are sufficiently mtigated.

One conmenter noted that there may exist safety-critical systens
whose integrity and performance cannot be nonitored when an RLV is on
orbit. For example, the vehicle's heat shield nay have been inpaired or
conprom sed during launch flight or while the vehicle is on orbit. The
FAA acknow edges that there are sonme systens that nmay be critical to
safe reentry flight of an RLV for which it is inpossible to gather
flight data prior to initiating the descent fromorbit to Earth. For
t hose systens, the applicant would seek relief fromthe requirenment, or
a wai ver, to conduct nonitoring of such systenms after the RLV has been
| aunched. A grant of relief fromthe requirenment would be conditioned
upon a determi nation by the FAA that public safety is not conprom sed
as a result. For exanple, if an applicant has perfornmed testing and
anal ysi s during devel opnent and before | aunch of an RLV that supports a
finding that a system not otherw se subject to nonitoring, is
sufficiently reliable then the requirenent to nonitor that system may
be renmoved or waived

Anot her comment questioned the requirenent to nonitor safety-
critical systemstatus ~“imediately'' before enabling reentry flight.
The FAA revises this requirement in the final rule to reflect the need
for nonitoring of such systens, proximate in tinme to initiation of
reentry flight, in order to verify readi ness and capability to
acconplish safe return to Earth. For sonme vehicles, data obtained one
or perhaps nore than one orbit before de-orbit burnis initiated wll
be sufficient to achieve the regulatory objective of mtigating risk to
public safety.

C. Positive Enabling of Fail-Safe Reentry

The proposed rules require an operator to i ssue a conmand enabling
reentry of an RLV fromorbit. The rationale provided in the NPRM
explains that positive control over reentry flight is necessary to
ensure that reentry occurs under the conditions necessary to ensure
that risks to public safety do not exceed acceptable |evels.
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Safety-critical systens nmust be verified for status and proper
configuration, airspace nay need to be cleared in the reentry corridor
and vehicl e operational constraints nmust be satisfied, anong other
things, before reentry flight may be initiated. An applicant would be
required to submt procedures as part of an application that ensure
conformance with this restriction

The operational restriction prohibiting a totally autononous
reentry of an RLV fromorbit generated nunerous conments and
objections. Kistler, in particular, objected to requirenents that



expressly require a person in the [oop stating that such requirenents
woul d amobunt to a design, rather than a performance, standard and that
aut ononous systens shoul d be assessed on a case-by-case basis. The FAA
disagrees with Kistler's characterization of the requirenent. Although
positive enabling is required, the FAA does not dictate how enabling
woul d be acconpl i shed.

At the February 11, 1999 public neeting and as reflected in the
COVSTAC report, industry representatives argue that on board aut ononous
systens can be nade equally effective and reliable as systens relying
on personnel on the ground. The FAA agrees that this nmay be so and does
not intend to preclude or inhibit devel opnent of RLVs incorporating
i nnovation in autononous control. Current ELV functions utilize
autonony in the separation and ignition of upper stages, fairing
separation and payl oad depl oynent, and for non-nom nal situations where
human response i s inadequate, such as autononous engi ne shutdown to
avoid i mm nent catastrophic failure. The FAA supports continued use and
devel opnment of autononous systens.

One comrent observed that placing a human in the | oop creates
opportunities for other systens to fail. Even so, the FAA maintains
that it is preferable froma safety validation standpoint to assure an
opportunity exists to confirmconditions for safe reentry. Kelly
suggested that each devel oper be allowed to propose a reentry
initiation approach that ensures public safety while enabling the
vehi cl e devel oper to capitalize on the unique operationa
characteristics of the devel oper's concept of operations.

Not wi t hst andi ng the benefits of Kelly's proposed approach to ensuring
safe reentry, the FAA has great concern over the conplexity of

aut ononobus RLV systens and their reaction to a nearly infinite nunber
of systemfailure conbinations that may occur

The FAA is aware that even with a positive enabling command
probl ens may still occur, particularly if the command is based on poor
quality or inaccurate information. For exanple, a Chinese reentry
capsul e was commanded to fire its descent notor at the proper tineg;
however, it was in reality pointing about 90 degrees off of its planned
attitude. As a result, the vehicle did not reenter but instead went
into an orbit fromwhich it decayed about two and a half years later.
The FAA' s regul atory approach to reentry safety is intended to avoid
problens of this nature, to the extent they are foreseeable and
predi ctabl e.

Lockheed Martin conmented that the proposed rule appears contrary
to current expendabl e | aunch vehicle practice where many critica
activities, such as ignition of an upper stage, nmay be controll ed
autononously within the vehicle. In place of the proposed requirenent,
Lockheed Martin recommended changi ng the requirenent such that a
positive comrand di sabling an RLV woul d be required instead of a
positive enabling command. The FAA declines to adopt the recomendati on
because it would not allow for the positive control that the FAA
consi ders necessary. Lockheed Martin's suggestion would not adequately
address a situation where, for exanple, a comunications failure
results causing the vehicle to begin reentry w thout an opportunity to
i ndependently check and verify the status of safety-critical systens.

The FAA retains the requirenent for positive enabling of reentry
flight in the final rule. and does so In the final rule, the FAA
i nposes a requirenent for positive enabling of reentry for public
saf ety assurance purposes in fulfillnment of its statutory



responsibility for safety. The FAA believes that there nust be an
opportunity to abort reentry flight and | eave an RLV on orbit when
conditions for safe reentry cannot be verified. Sole reliance by an
operator on an autononpbus system woul d not be sufficient froma public
saf ety standpoint where safe limts on public risk exposure cannot

ot herwi se be assured and public safety could be conprom sed. The fina
rul e does not prohibit sone autononous operation of an RLV or reentry
vehicle. Rather, the FAA requires that an operator verify the status of
safety-critical systens prior to enabling the reentry process. Human
intervention to issue a command enabling reentry of a vehicle is not
limted to initiating de-orbit burn. The reentry process that is
enabled may, in fact, be an autononous one. Human intervention may be
acconplished by flight crew, as Pioneer Rocketplane (Pioneer) intends.
The FAA envisions that the requirenment for a person in the loop to
positively enable reentry m ght possibly be relaxed in the future as
RLV performance and flight history devel ops. By establishing regul atory
requi rements for human control for functions critical to public safety
at this early stage of RLV devel opnent, the FAA does not intend to
exclude or inhibit devel opnent and use of autonompus control systens
for RLV nominal flight.

Conment s poi nted out the corresponding need to assure safe return
to Earth of vehicle stages, other than RLVs fromorbit, such as an
expendabl e upper stage of a vehicle where a nulti-stage vehicle is
used. The FAA agrees. Were a vehicle stage operates ballistically as
part of an RLV launch system but is not itself a reentry vehicle, the
flight trajectory for [aunch nust be designed such that expected
casualty criteria for the mssion are not exceeded. Despite Vela's
objection, this requirement is not qualitatively different than that
applicable to an ELV. Al though the de-orbit of an ELV upper stage is
not a licensed event, its contribution to expected casualty,
historically an extrenely small anount, is considered as part of an FAA
I icensing determ nation.

D. Reentry Sites

To further mtigate risk to public safety, the FAA proposed a size
suitability restriction on the |landing area designated for an RLV or
other reentry vehicle. The size suitability restriction would apply to
those areas designated by a license applicant for a vehicle | anding
under nom nal and non-nom nal circunstances. It would also be used to
determ ne whether a reentry site operated under an FAA |icense could be
designated by an RLV or reentry vehicle operator as a proposed | ocation
for reentry of its vehicle.

The size of the site selected as the | anding area woul d have to be
sufficiently large such that the vehicle would land within its
boundaries with a .997 probability rate, assumi ng no major system
failure that would make reentry essentially an entirely random event.
The NPRM referred to the three-sigma dispersion of a vehicle as the
basi s upon which to calculate the necessary size of the |anding area.
The term “three-sigma'' refers to three standard deviations fromthe
mean, or average point, assum ng a standard normal distribution.

At nospheric, neteorologic and other external conditions assuned in
cal cul ating the three-sigma di spersion of a vehicle would becone
condi tions of the
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aut hori zation granted to reenter at that location. Aternatively, the
area designated could be adjusted to acconmodate different conditions
or vari abl es.

Ref erence to the three-sigma di spersion of an RLV appears in two
provisions of the regulatory text governing |launch and reentry of an
RLV (Secs. 431.35(d)(8) and 431.43(b)(1)). Additionally, a licensed
operator of a reentry site would be limted to offering its site for
use in support of vehicle reentries for which the three-signa
di spersion footprint of the vehicle would be wholly contained within
the site. For an RLV mission |icense, an applicant would be required as
part of the system safety process that includes hazard identification
and risk assessnent to provide flight trajectory anal yses for | aunch
flight through orbital insertion and reentry flight through I anding.
Flight trajectory anal yses nust include the three-sigm di spersion of
the vehicle. An applicant for an RLV mission |license would al so have to
designate the area in which its vehicle and any vehicle stage woul d
| and under nom nal circunstances, and if an applicant relied upon the
use of pre-designated contingency abort |ocations to satisfy acceptable
risk criteria for the mssion then those | ocations would also need to
be identified. A designated |anding |ocation, whether for nom na
operations or in the event of reliance by an applicant upon contingency
abort capability, would be of suitable size under the proposed
restriction if 997 tines out of 1,000 attenpts, vehicle or vehicle
stage | andi ng woul d be wholly contained within the designated | ocation
and if the location is sufficiently large that it would contain al
| andi ng i npacts, including debris dispersion, any toxic release, and
overpressure resulting froman explosion. The latter requirenent neans
that a location designated to support reentry of an RLV or other
reentry vehicle nust be far enough away from a popul ated area such that
debris, toxic release, and overpressure effects froman expl osi on woul d
not jeopardize public safety if splatter or wind effects cause
hazardous materials to pass beyond the boundary of the designated
| ocation, even though a vehicle's landing point was within its
boundary. As an exanple, for a reentry site that utilizes a runway for
vehicles that |land horizontally, the three-sigma | anding footprint
i ncl udes the point of touchdown and the vehicle rollout. In all cases,
based on the three-sigma footprint, any toxic funes rel eased fromthe
vehicle after landing, in the case of normal operations (e.g., at end
of rollout) or in the event of vehicle failure, should renmain within
the reentry site as well as any debris or adverse overpressure effects
from an expl osion.

The suppl enentary information provided in the NPRMto explain the
three-sigma site suitability criterion referred to vehicle
maneuverability in defining the area that conprises a designated
reentry location. In doing so, the FAA inproperly referred to an
elliptical contour, rather than a footprint, pronpting comrents on the
accuracy of the .997 probability rate utilized by the FAA. The FAA did
not intend to refer to within-track and cross-track error, necessarily
a bivariate calculation of the probability of |anding accuracy. Rather,
the FAA intends to apply a univariate neasure of acceptability under
which a reentry location nmay be of suitable size if the vehicle wll
land within it at a .997 probability rate. Statistically, the three-
sigma dispersion limtation nmeans that no nore than 3 out of 1000
| andings froman RLV reentry would |lie outside of the designated
| ocati on.



Kistler coormented that the FAA needs to identify the contributors
to the three-sigma dispersion of a vehicle or agree to negotiate them
with an applicant. Dispersion factors nay vary for different vehicles;
therefore, the FAA declines to list themin this regulation. |nstead,

di spersion factors would be identified by an applicant as part of its
hazard identification and risk assessnent and eval uated by the FAA
through the licensing process. As part of that process, the FAA woul d
determ ne whether all significant contributors to a vehicle's three-
si gma di spersion have been identified.

From t he perspective of ensuring aeronautical operations are not
j eopardi zed by RLVs, the Aircraft Oamers and Pil ots Association (ACPA)
observed that RLV controllability during launch flight is nmuch better
than during reentry flight and that vehicle design and technol ogy
shoul d accommbdate the inpacts of neteorol ogical conditions on a
vehicle's three-sigma di spersion. The FAA understands that RLVs will be
of varying controllability during reentry flight, dependi ng upon the
technol ogy enpl oyed. RLVs that can be controlled nore precisely should
exhibit smaller dispersion patterns along their trajectory because of
the operator's ability to maneuver them and | essen the effects of
perturbi ng atnmospheric forces. Vehicles need not have wings to be
maneuver abl e. A capsule that is a reentry vehicle could act as a
lifting body during reentry flight and gain sone degree of
maneuverability.

AOPA comrent ed and NorthStar Spaceport Corporation (NorthStar)
echoed concern that neteorologic forces nay affect three-signa
trajectory dispersion. The FAA agrees and notes that other contributors
to trajectory dispersion nust also be identified as part of an
applicant's hazard identification and risk assessment. These may
i ncl ude the duration and angle of de-orbit burn, as well as the
accuracy with which dispersion nodeling is perforned. Variables such as
those listed in this paragraph may becone part of the conditions under
which reentry woul d be authorized. For exanple, if vehicle operationa
characteristics were assessed assuming certain wind conditions, reentry
woul d not be allowed at a time when those conditions did not exist.

Traj ectory dispersion nodeling for RLVs and other reentry vehicles
during nom nal and non-nominal flight may al so be useful to the FAAin
determ ni ng appropriate airspace clearances. Coments to the NPRM
suggested that use of a reentry corridor or box within which an RLV
reenters controlled airspace, and the three-sigma dispersion of a
vehi cle woul d assist in defining that area. Vel a conmented that
aircraft-like RLVs that are controlled through reentry flight would
require clearance conparable to simlar aircraft, whereas a ballistic
reentry of a capsule-like vehicle would likely require a |arger
cl earance zone.

Qperation of RLVs within the national airspace systemis under
review by the FAA as the agency develops its concept of operations for
an integrated air and space traffic managenent system It is beyond the
scope of this rulemaking to stipulate how airspace clearances will be
desi gned and i npl enented by the FAA to accommodat e energi ng RLV and
reentry vehicle traffic.

Ki stl er expressed concern over the three-sigma di spersion size
suitability requirenent of a reentry site, as expressed in the draft
interimsafety guidance, noting the cost of preparing an entire site
for vehicle landing. The FAA inposes no requirenent that an entire
| ocation be | eveled or otherwi se prepared to " “host'' the |anding of an



RLV or other reentry vehicle. The manner in which a landing site is
prepared nmay affect mssion success in terns of the ability of a
vehicle to withstand |l anding inpacts but is not dictated by the FAA in
this rule. The size requirenent inposed upon a |landing site is

determ ned for the

[[ Page 56630]]

pur pose of protecting the public, not the vehicle, fromlanding
ef fects.

In summary, and in response to AOPA's and Kistler's comments, the
FAA' s concern with respect to the three-signa dispersion of an RLV or
other reentry vehicle is two-fold. First, the risk of a non-nom na
trajectory and the resultant dispersion of a vehicle in the event of
failure nmust be addressed as part of the system safety process enpl oyed
by an applicant, typically through hazard identification and ri sk
assessnent, to ensure that risk to public safety is contained at an
acceptabl e level. Second, risk of an errant, off-site |Ianding nust be
limted in the interest of public safety. Accordingly, an applicant
nmust designate an appropriate |ocation at which its vehicle will |and
with a sufficient degree of predictability, established by this fina
rule as 997 out of 1,000 landing attenpts. Size of the location is not
the sole determ nant of suitability. The consequences of a vehicle
landing in a designated |ocation nmust also be contained within the site
or sufficiently renmoved from public exposure for the site to be
suitably located. As illustrated above, an RLV that |ands on a runway
t ouches down in one spot but continues to roll. The area required for
continuing roll of the vehicle nust be controlled area that does not
expose the public to risk or it nmust be part of the designated |ocation
itself. Simlarly, a narrow | anding | ocation may not be appropriate if
toxic funes rel eased upon | anding could be bl own outside of the
| ocation or a controlled area such that the public is exposed to them
The final rules retain the operational restrictions proposed with
respect to suitability of a |ocation designated for an RLV or other
reentry vehicle | anding, including contingency abort |ocations in the
event a |icensee designates one or nore such locations as part of its
application.

Scope of RLV Mssion and Reentry Licensing Under the Final Rule

The FAA's proposed approach to conbining | aunch and reentry
aut horization in a single license covering an RLV m ssion was endorsed
by a nunber of comments. However, the scope of licensed activity, as
described in the NPRM pronpted a good deal of discussion in the
comments. Many nore detailed coments on the appropriate scope of FAA
licensing authority were received in response to proposed rul es
governing reentry financial responsibility. Accordingly, a nore
conpl ete discussion of RLV launch and reentry |icensing coverage
appears in the conpani on rul emaki ng.

1. Comments on Scope of RLV Launch Authorization
The NPRM proposed to continue inclusion of pre-flight ground

operations beginning with the arrival of a launch vehicle or payl oad at
a U S launch site in the definition of |aunch, as codified at 14 CFR



401.5, for purposes of licensing an RLV m ssion. USA took issue with
the definition of “~“launch'' codified in final rules at 14 CFR 401.5,
despite statutory direction that the term “launch'' includes
activities involved in the preparation of a | aunch vehicle and payl oad
for | aunch, when those activities take place at a launch site in the
United States. 49 U S.C. 70102(3). USA recommended that | aunch begins
when an operator places a vehicle at the launch pad with the intent to
| aunch the vehicle. B-G commented against |icensing of pre-flight
ground operations before the |launch vehicle is | oaded with propellants
or other hazardous materials because worker safety during the conduct
of such operations is otherw se regulated by the Occupational Safety
Heal th Adm nistration (OSHA). Mreover, including such operations as
part of a launch would subject themto additional environmenta
scrutiny, according to B-G B-G recomended that |aunch begi nhs when the
vehicle is | oaded with propellants or other hazardous material s.

Lockheed Martin and NorthStar specifically endorsed inclusion of
ground operations, before and after RLV flight, as part of |icensed
| aunch activity; however, NorthStar woul d not be particul ar about
whet her post-flight ground operations and vehicle renediation, if any,
woul d be considered part of |icensed reentry or the next |icensed
launch. ERPS simlarly viewed pre-flight operations and post-flight
operations after an RLV returns to Earth as properly within the FAA s
licensing authority; however, maintenance unrelated to a particul ar
flight would not be licensed activity in its view

In this final rule, the FAA does not intend to redefine the
comrencenent of a licensed |aunch for purposes of an RLV mi ssion. Pre-
flight operations at a launch site are regulated by the FAA as part of
| aunch, consistent with the CSLA definition, because of the risks posed
to public safety and the safety of property. For purposes of pre-flight
safety and risk, the FAA nmakes no distinction between an RLV and an ELV
| aunch.

Comments on the definition of l[aunch included a nunber of
recommendati ons governing the end of |aunch flight for purposes of FAA
licensing jurisdiction. B-G suggested retaining the |licensee's |ast
exercise of control over its launch vehicle for a suborbital |aunch
vehicle. For an orbital vehicle, B-G suggested that |aunch ends when a
vehicle is placed in a long-lived orbit, defined as 30 days or nore or
the | ast exercise of control, whichever conmes first. Vela commented
that using the ELV definition of launch is inappropriate for an RLV
because an RLV may rely upon autononbus systens, such that the vehicle
is no |longer under the operator's control although flight continues,
and because an RLV would be " “launched'' when it |ands as part of a
reentry because it has arrived at the launch site.\6\ ERPS recommends a
t hr ee- phased approach to an RLV m ssion consisting of a | aunch, on
orbit and reentry phase. The | aunch phase woul d be defined as ending at
t he concl usi on of powered flight, when the vehicle has attained its
intended initial orbit, or its intended suborbital trajectory. Under
the ERPS definition of |aunch, payload depl oynent, the event proposed
by the FAA as marking the end of |icensed |aunch of a typical RLV,
woul d be an on-orbit operation not subject to FAA |icensing.

\ 6\ The conpani on rul emaki ng governing reentry financi al
differentiates between vehicle landing at a reentry site and arriva
of a launch vehicle at the gate of a | aunch site for purposes of



i npl ementing FAA |aunch |icensing authority.

The FAA disagrees with B-Gs and Vela's conments and agrees to sone
extent with the phased approach suggested by ERPS for an RLV m ssion.
However, as explained in greater detail in the conpanion rul enmaki ng
governing reentry financial responsibility, the FAA explains that the
end of an orbital RLV launch is defined at payl oad depl oynent for RLVs
havi ng payl oad depl oynent as a m ssion objective. For other RLV
m ssi ons, the | aunch phase concl udes upon conpletion of one orbit in
steady-state condition at the location intended by the |icensee.

TGV sought clarification of the definition of the termlaunch such
that it would exclude | ow energy test flights that remain within the
at nosphere bel ow an altitude of 50,000 feet. The FAA will not prejudge
whether a flight test requires FAA licensing or may be acconpli shed
under an experinmental airworthiness certificate. Such decisions will be
made on an individual basis to ensure consistency with FAA statutory
authority and direction.

2. Comments on Scope of Reentry Authorization.
The NPRM proposed to define ““reentry'' to include those on-orbit
[ [ Page 56631]]

activities conducted to determ ne reentry readi ness and that are uni que
to reentry and critical to ensuring public health and safety and the
safety of property during reentry.

Kistler coomented that the definition of reentry is unnecessarily
broad and could lead to licensing of all on-orbit activities. Kistler
proposes two alternative definitions. The first would define reentry to
begi n upon creation of an I P. The second alternative would include
checkout for the deorbit maneuver. ERPS commented that for an RLV in
low Earth orbit, reentry begins at preparation for retrofire. For other
vehicles, reentry begins at preparation for atnospheric interface.
Exanpl es of such other vehicles include those on suborbital
trajectories that do not require retrofire to reenter, vehicles in
geosynchronous orbit for which retrofire occurs hours before
at nospheric interface, and vehicles returning fromthe Mon for which
retrofire would occur days before atnospheric interface.

To sumari ze the FAA' s response to comments on the appropriate
scope of FAA reentry licensing, the FAA has determined that its
licensing authority must cover reentry readi ness activities conducted
on orbit in order to ensure that the FAA fulfills its public safety
mandate. The definition of reenter codified in this final rule includes
those activities and the licensing process would be utilized to
identify when those activities begin for a particular vehicle or
reentry proposal. A nore conplete discussion of FAA |licensing authority
over reentry appears in the conpanion rul emaki ng governing reentry
financial responsibility.

The FAA understands that there are activities conducted on orbit
that are part of reentry readi ness and would fall within the definition
of reentry except that they may al so be perforned for other m ssion
pur poses and are therefore not “~“unique'' to reentry. Accordingly, as
explained in greater detail in the conpanion rul emaki ng, the FAA



nodi fies the definition of reentry in the final rule to nore accurately
delimt those activities that may be conprehended by the FAA's
licensing authority and has renoved reference to ~“unique'' activities.

The FAA requested public coment on the appropriate comencenent of
licensed reentry when reentry has been del ayed by design for an
ext ended duration. For delayed reentry by design, Kelly suggested that
reentry begins with initiation of procedures for reentry preparation.
The FAA considers that Kelly's suggestion is qualitatively consistent
with the definition proposed in the NPRM under which reentry includes
activities conducted in space to determ ne reentry readiness.

Kelly urged that licensed reentry ends when an RLV touches down on
Earth. However, the FAA has determ ned that ground operations perforned
to secure a vehicle upon its return to Earth woul d properly be part of
licensed activity to ensure that public safety is not jeopardized by an
RLV that has | anded. Securing a vehicle would include activities
perfornmed to ensure that hazardous materials on board the vehicle wll
not be inadvertently rel eased and expose the public to risk.
Propel l ants may need to be renpoved fromthe vehicle and other hazardous
or toxic substances nust be contained. The definition of the term
““reenter'' is clarified in the final rule to include post-flight
ground operations necessary to render an RLV or other reentry vehicle
safe to the public.

Secti on-by-Section Analysis and Summary of Additional Commrents

Sunmari zed in this section are comments addressing particul ar
provi sions of the proposed rule and additional analysis of sone
alternatives considered by the FAA in issuing final rules. Additiona
expl anation and clarification of certain provisions of the rule is are
al so provided. Sections are described and di scussed in nunerical order;
however, nonsubstantive changes in the regulatory text of the fina
rule are not specifically identified.

Section 400.2 Scope

Section 400.2 identifies the scope of regulations presented in 14
CFR Chapter 111 as conmercial space transportation activities subject
to 49 U S.C. Subtitle I X, chapter 701. As proposed, Sec. 400.2 would
excl ude " exenpted-class rocket activities'' from coverage under 14 CFR
Chapter I11. Reference to " “exenpted-class'' was intended to nean those
activities not subject to FAA licensing. Since 1988, activities not
subject to FAA licensing under 14 CFR 400.2 have been identified as
amat eur rocket activities and space activities carried out by the
United States Governnent on behalf of the United States Governnent.
| nstead of adding a newtermto the regulations, the final rule reverts
to the 1988 fornul ation of activities for which an FAA license is not
required.

Section 401.5 Definitions

These following new terns are the sanme as those introduced in the

NPRM in Sec. 401.5. They are " contingency abort,'' " emergency
abort,'' "~ "flight safety system'' "~ “operation of a reentry site,’
““reenter,'' “‘reentry accident,'' ““reentry incident,'' "“reentry

~

operator,'' ““reentry site,'' ““reentry vehicle,'' "“reusable |aunch



~

vehicle,'' " “safety-critical,'' and " “vehicle safety operations
personnel.'' The term  "mishap'' is revised to include reentry events.

The NPRM inadvertently failed to nake a distinction in the
definition of ““launch'' between the end of ELV flight and RLV flight,
al though it was described in the supplementary information. In the
final rule, the FAA clarifies that for purposes of an ELV | aunch,
flight ends after the licensee's |ast exercise of control over its
| aunch vehicle. For purposes of an orbital RLV launch, flight ends
after depl oynment of a payload for an RLV havi ng payl oad depl oynent as a
m ssion objective. For other orbital RLVs, flight ends upon conpletion
of the first sustained, steady-state orbit, at the intended | ocation of
the RLV.

The final rule defines the term "reenter'' differently fromthat
proposed. For purposes of clarity, the termdefined also includes the
noun form "~ “reentry.'' “"Reenter; reentry'' includes activities
conducted to determne reentry readiness that are critical to ensuring
public health and safety and the safety of property during reentry
flight. However, reentry readi ness activities need not be unique to
reentry in order to be included as part of a licensed reentry. They
nmust, however, be performed for the express purpose of initiating
reentry and must be safety-critical froma public safety perspective to
be included as licensed activity. "~ Reenter; reentry'' consists of
those on-orbit activities just described, reentry or descent flight and
certain ground operations after landing on Earth to ensure a reentry
vehicle will not pose a threat to public health and safety and the
safety of property. The definition of "~ “reenter; reentry'' is clarified
to renove reference to activities unique to reentry and incl ude
specific reference to post-Ilanding ground operations. The interested
public is referred to the conprehensive discussion of activities
conprehended by the term “reentry'' that appears in the conpanion
rul emaki ng governing reentry financial responsibility.

""Flight safety system' is a defined term abbreviated as FSS for
ease of reference in the supplenentary infornmation portion of the NPRM
The AOPA recommends use of another abbreviation to avoid confusion with
"“flight service station,'' a termused in the Federal Aviation
Regul ations codified at 14 CFR parts 1-198. The FAA nakes no change to
the final rule on the basis of the comment because no confusion in
term nol ogy has been evidenced to date. The FAA wil|l
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reconsider this termnology if a problem beconmes apparent.

" " Hazardous materials'' is defined to nmean those identified as
hazardous materials in 49 CFR 172.101. B-G commented that the
definition should be limted to hazardous materials under 49 CFR
172.101, as applied to cargo aircraft. 49 CFR 172.101 contains a table
of hazardous materials for the purpose of transportation of those
materials. Materials are identified by hazard class and the table
further references requirenents applicable to |abeling, packaging, and
quantity limts of those materials aboard aircraft. However, any
materials listed in the table are consi dered hazardous for purposes of
14 CFR chapter 11l and no change is nade to the definition in the fina
rul e.

The NPRM defined "~ “operation of a reentry site'' in a manner
simlar to " “operation of a launch site.'' NorthStar suggested renoving



reference to " “safety operations'' fromboth definitions and repl aci ng
it wwth the phrase " "licensed operations.'' The FAA uses the term
““safety operations'' to denote those activities conducted at a | aunch
or reentry site that nmay pose a risk to public health and safety and
the safety of property and for which licensing is therefore required.
O her activities, although conducted at a | aunch or reentry site, may
not require regulatory oversight by the FAA Reference to " “safety
operations'' is therefore retained in the final rule definitions.

ACTA suggested that the term “safety-critical'' in the context of
denonstrating acceptable RLV m ssion risk should be limted to that
whi ch has a direct potential effect on public safety. The FAA agrees
and has adjusted the definition to clarify that safety-critical neans
critical to public safety.

Kelly and ERPS proposed additional terns for possible inclusion in
Sec. 401.5. Kelly suggested adding a definition of ~ " exenpted-class
rocket activities.'' The FAA has renoved reference to exenpted cl ass
rocket activities that appeared in proposed Sec. 400.2 and there is no
longer a need to define the term Kelly al so suggested addi ng
definitions for " “expectation of casualty'' and " "inpacted | andnmass.'
The final rule refers to acceptable risk, which is measured in terns of
t he expected average nunber of casualties to the collective nmenbers of
the public exposed to debris inpact hazards. An FAA Advisory G rcular,
AC No. 431.35-1, provides detailed guidance on how casualty expectation
may be cal cul ated for purposes of operating a |aunch or reentry
vehi cle. Accordingly, the FAA does not agree that further definition of
the term “expectation of casualty'' is required. The FAA al so does not
find a need to define "“inpacted | andmass,'' as that term appears only
in explanatory information and not the regulatory text.

ERPS, Orbital Sciences Corporation (Orbital Sciences) and Pioneer
Rocket pl ane suggested delinmting where ~"outer space'' begins. The CSLA
defines "~ "launch'' as "~ "to place or try to place a |l aunch vehicle or
reentry vehicle and any payload fromEarth--(A) in a suborbita
trajectory; (B) in Earth orbit in outer space; or (C) otherwise in
outer space, * * *'' 49 U S.C. 70102(3). " "Reenter'' and " “reentry’
means to return or attenpt to return, purposefully, a reentry vehicle
and its payload, if any, fromEarth orbit or fromouter space to Earth.
49 U.S.C. 70102(10). The reference to " "otherwi se, in outer space'' my
include interplanetary mssions or travel to the Moon. A suborbitally
operated RLV may be regarded solely as launch of a | aunch vehicle,
al though for licensing and regul atory purposes the FAA has deternined
to license suborbital RLVs under the RLV mission |icensing regul ations
in order to ensure a consistent approach to safety issues presented by
intact | anding of a vehicle designed to survive atnospheric forces.
Thus, for purposes of safety regulation and licensing, the difference
between an RLV reentry that is conducted suborbitally from one that
begins on Earth orbit is a distinction without a difference. As RLVs
devel op, the FAA would evolve a regulatory programthat acconmodates
deep space exploration and transportation. For the near term RLV
m ssions chiefly target low Earth orbit and the final rule focuses
principally on safety issues posed by such mission. Accordingly, it is
not necessary to propose a delimtation of outer space in the fina
rul e.

In a simlar vein, NorthStar suggested defining " “~payload ' to nean
an object that a person undertakes to place in space, rather than outer
space. Although the FAA nay agree with the suggestion, the agency



~

retains the current definition of “~“payload'' in the final rule sinply

to reflect the statutory definition that appears at 49 U S. C. 70102(8).
Orbital Sciences pointed out that because the definition of

“‘reentry site'' refers to reentry vehicles, the Ianding site of

booster stages of an RLV that do not reach Earth orbit are not

regul ated. The final rule does, in fact, provide criteria for suitable

and attainable |ocations for vehicle staging inpacts under

Sec. 431.43(b). Therefore, a separate license is not required for a

person to offer use of a location at which a vehicle stage may | and

al t hough the | ocation nust satisfy safety and environmental criteria

under RLV nission or reentry licensing criteria.

Section 404.1 Scope

As in Sec. 400.2 of the final rule, the FAA replaces reference to
““launch'' with "~ “transportation'' in describing the extent of
activities to which part 404 applies. Part 404 provides the agency's
procedures for issuing inplenenting regulations.

Section 404.3 Filing of Petitions to the Associ ate Adm nistrator

Section 404.3 is revised to include rul emaki ng petitions regardi ng
reentry and operation of a reentry site.

Section 405.1 Mnitoring of Licensed and Qther Activities

Section 405.1 provides that reentry sites and reentry vehicle
manuf acturing, testing, assenmbly and production facilities are subject
to FAA nonitoring and observati on. The FAA may nonitor |icensee or
contractor facilities at which a payload is integrated with a | aunch or
reentry vehicle. NorthStar objected to FAA nmonitoring authority with
respect to payl oads ot herwi se unlicensed by a Federal agency and for
whi ch a favorabl e payl oad deterninati on has been granted. NorthStar's
comrents focused on how nonitoring and observati on of payl oads woul d
affect the launch industry in ternms of econony, fairness, and privacy.

Under the CSLA, the FAA retains certain responsibility with respect
to payloads to ensure that their |launch or reentry does not jeopardize
public health and safety, the safety of property or national interests
of the United States. To fulfill this safety responsibility, the CSLA
expressly grants the Secretary of Transportation legal authority to
pl ace a governnent officer or other observer at a site at which a
payload is integrated with a launch or reentry vehicle and directs the
licensee to cooperate with the observer. The final rule reflects the
agency's statutory authority with respect to nonitoring activities
i nvol vi ng payl oads and no change is made to this provision in the fina
rul e.

USA commented that information learned as a result of nonitoring
activities be subject to the confidentiality and non-di scl osure
requi rements accorded a license application under Sec. 413.9. The FAA
agrees that trade secrets or proprietary commercial or financial data
di sclosed to the agency under its statutory authority shall be accorded
confidential treatnment upon request. The CSLA allows disclosure of such
information only where its non-disclosure is
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determ ned by the Secretary to be in contrary to the public or nationa
interest. 49 U S.C. 70114. G ven the statutory limtation on disclosure
of such information, the FAA does not agree that it is necessary to

i ncl ude additional confidentiality and non-di sclosure restrictions in
the final rule governing nmonitoring of licensed activity.

Section 405.5 Energency Orders

Section 405.5 is anended by adding reentry and operation of a
reentry site to the agency's authority to terminate, prohibit or
suspend |icensed activity.

Section 406.1 Hearings

Section 406.1, as revised, reflects the rights of an owner or
operator of a reentry payload, as well as any |licensee, to a hearing.

Section 413.1 Scope

The application procedures of part 413 of 14 CFR Chapter 111 also
apply to applications for a license, or transfer or an existing
license, to reenter a reentry vehicle or to operate a reentry site, as
reflected in the final rule.

Section 413.3 Wo Miust Obtain a License

Section 413.3 specifies that any person nust obtain a license to
reenter a reentry vehicle or operate a reentry site in the United
States and that a U S. citizen, as defined in 14 CFR 401.5, nust obtain
a license to reenter a reentry vehicle or operate a reentry site
outside of the United States. Reentry and reentry site |icensing
requirenents for foreign entities in which a U S. citizen has a
controlling interest are al so specified and are conparable to those
currently applicable to a launch and operation of a |launchsite by such
entities.

USA sought clarification of the |licensing requirenment for reentry
of a reentry vehicle |aunched by using a foreign owned or controlled
| aunch vehicle. Section 413.3, as proposed in the NPRM and codified in
the final rule, adequately covers such situations. An FAA |license is
required for any person to reenter a reentry vehicle in the United
States and an FAA license is required for a U.S. citizen to reenter a
reentry vehicle anywhere in the world, regardless of the |ocation at
which its launch occurred. Under part 435 of the final rule, acceptable
risk for such a reentry would take into account the risk associ ated
with its launch. Were a reentry vehicle is launched abroad by a
foreign entity and its operator seeks a license to reenter in the
United States, the FAA would require certain data of the | aunch
provi der upon which the FAA may determ ne acceptable risk for the
proposed reentry is not exceeded, even though the |aunch would not be
subject to FAA |licensing. The launch provi der would not be subject to
FAA regul atory authority and cannot be conpelled to cooperate with the
FAA, however. As a practical matter, absent a sufficient basis upon
whi ch the FAA may determ ne acceptable risk is not exceeded, the FAA
woul d be unwilling to Iicense the reentry.



Section 413.5 Pre-Application Consultation

No change was proposed to Sec. 413.5 in the NPRM however, USA
suggested a nore detailed statenent in the regulation as to the data
t he | aunch operator shoul d have avail abl e when consulting with the FAA
The FAA uses pre-application consultation as an inportant neans of
identifying the data that will be required as part of an application
for a license. The " "flesh on the bones'' sought by USA in its coment
is derived through this informal consultative process which has worked
successfully in identifying i ssues and data requirenents associ at ed
with individual |icensing proposals.

Section 415.1 Scope

Section 415.1 of the final rule limts the scope of part 415 to
requi rements pertaining to licenses for |launch of an ELV or other
| aunch vehicle that is not an RLV. It refers the reader to part 431 of
14 CFR Chapter |11, subchapter C, "“Licensing,'' for RLV mssion
i cense requirenents.

Part 431 Launch and Reentry of a Reusabl e Launch Vehicle (RLV)

Part 431 of the final rule sets forth conprehensive requirenents
applicable to obtaining an RLV m ssion |license and requirenents for
remaining in conpliance with the license. A licensing determ nation for
an RLV mission is based upon a nunber of approvals that nust be granted
by the FAA before it can issue a license. Requirements for obtaining
approvals are contained in subpart B (Policy Review and Approval for
Launch and Reentry of a Reusable Launch Vehicle), subpart C (Safety
Revi ew and Approval for Launch and Reentry of a Reusabl e Launch
Vehi cl e), subpart D (Payl oad Reentry Review and Deternination), and
subpart F (Environnmental Review). Requirenents for obtaining approva
to launch a payl oad appear in 14 CFR part 415. A licensee authorized to
conduct an RLV m ssion nmust remain in conpliance with certain ongoi ng
terms of the license and terns and conditions of a |icense appear in
subpart E (Post-Licensing Requirenents--RLV M ssion License Terns and
Condi tions).

Section 431.1 Scope

Section 431.1 of the final rule provides that part 431 covers
requi renments for obtaining and remaining in conpliance with an RLV
m ssion license. An applicant for an RLV nmission license is referred to
part 413 of 14 CFR Chapter |11, subchapter C, for application
preparation requirements.

Section 431.3 Types of Reusabl e Launch Vehicle M ssion Licenses

An RLV mission for which a |license may be granted under part 431
consi sts of launch and reentry of an RLV. The two authori zations
required for RLV launch and reentry are conbi ned under a single |icense
aut horizing an RLV mission. An RLV mission license is also required to
initiate authorized ascent and descent of a suborbital RLV.

Consistent with launch Iicenses issued for ELVs, the FAA incl udes



inthe final rule provisions for granting two types of RLV nission
licenses. The two types of l|icenses that may be issued are m ssion-
speci fic and operator |icenses.

A mission-specific license is used to authorize a licensee to
| aunch and reenter, or |and, one nodel or type of RLV from one approved
site to the same or another approved site. One site would be approved
for purposes of launch and one site would be approved for purposes of
vehicle reentry or |anding; however, the same site may be used to
support both events. The NPRMonmitted reference to a | aunch site
approved for the mssion and the om ssion is corrected in the fina
rule. The license would al so authorize use of a contingency abort
|l ocation for a particular RLV nmission where an applicant has identified
the location in order to satisfy risk criteria applicable to the
m ssi on.

A mission-specific license is not limted by its terns to the
conduct of a single RLV mission. Miltiple mssions may be authorized by
the |icense; however, each mssion is identified in the |icense. A
m ssion-specific license nay be used to authorize a flight test program
i nvol ving one type of RLV for which launch and reentry or |anding take
place at the sites identified in the |license. The |license term nates
upon conpl etion of the missions authorized by its terns or the
expiration date of the license, whichever first occurs.

USA commented that the authorization granted by a m ssion-specific
Iicense ought not be Iinmted to use of a single reentry site. The FAA
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notes that a m ssion-specific |icense may al so authorize use of a
contingency abort |ocation. However, the broader authorization
suggested by USA would typically be granted by the FAA under the terns
of an operator license. An operator license is issued to operators that
have denonstrated their safety capability on an ongoi ng basis. An
operator license authorizes RLV missions involving any one of a fanmly
of RLVs and identifies approved paraneters, such as |aunch and reentry
trajectories and any of a nunber of approved | aunch and reentry sites
that may support the RLV m ssions authorized by the license. Based on
hi storical experience with operator |licenses for ELV | aunches, the
final rule provides for a two-year renewable term of an operator
license. NorthStar did not object to a two-year |icense term but
suggest ed expedi ted renewal procedures. The FAA agrees that |icense
renewal s may rely upon existing docunentation as long as it remains
valid and conplete and that the FAA should utilize procedures for
expediting license renewals. The FAA has in fact enployed this approach
to renewi ng ELV operator |icenses without conpromising its safety
mandate and intends to do so for RLV mission |icenses.

USA suggested that RLV operators with proven experience be able to
““graduate'' to longer termlicenses. The FAA agrees that, with
experience, it may consider issuing |longer termoperator |licenses, as
was recently approved for ELV |launches. Initially, the FAA granted two-
year renewal s of ELV launch licenses and as a result of rul emaking
proceedi ngs determ ned | ast year to issue five-year operator |icenses.

Section 431.5 Policy and Safety Approval s

Section 431.5 establishes the requirement that an applicant for an



RLV mi ssion |icense nmust obtain policy and safety approvals. An
appl i cant may seek the approvals in any order and may do so in advance
of submitting a conplete license application. Generally speaking,

subni ssi on of an application for policy review of an RLV nission
requires less technical information fromthe applicant and nay be | ess
burdensone to prepare. Based upon the FAA' s experience in |icensing ELV
| aunches, early subnmission of information to support a policy reviewis
useful to determ ne whether the FAA woul d di sapprove a proposed m Ssion
for policy reasons before the applicant and the FAA undertake the
considerable effort required for safety review and approval. The FAA
believes that the same principle would apply to RLV nission |licensing
and therefore allows an applicant to apply for a license in parts.

Section 431.7 Payl oad and Payl oad Reentry Determi nations

Payl oads proposed for |aunch on an RLV and/or for reentry are
subj ect to FAA review unl ess exenpt. Governnent payl oads are exenpt
from FAA revi ew and payl oads subject to review for | aunch and/ or
reentry purposes by anot her Federal agency woul d not be subject to
duplicative review by the FAA. However, notw thstandi ng approval by
anot her Federal agency, the FAA woul d eval uate safety of vehicle flight
i nvolving a payload and the particular hazards it nay present.

For purposes of |aunching a payload, the requirenents contained in
part 415 governi ng payl oad review and determ nation remai n applicable
to an RLV nission. However, there may be different safety and policy
i ssues arising out of reentry of a payload although it has been
approved for |aunch and, accordingly, a payload reentry revi ew and
determnation is a conponent of RLV m ssion |licensing. Were one
purpose of an RLV mission or other reentry is to retrieve a space
object for the purpose of returning it to Earth, a payload reentry
determ nati on woul d be required. The FAA need not review on an
i ndi vi dual basis each payl oad proposed for |aunch or reentry but my
i ssue a favorable deternination for a class of payloads that share
simlar characteristics. Simlarly, the FAA may issue a favorable
determnation for reentry of a payl oad based upon a revi ew perforned
for another RLV mission |icense, where the payl oads are sinilar and
pose conparabl e safety and policy issues previously considered by the
FAA. Whereas only the license applicant for an RLV mission |icense may
apply for policy and safety reviews necessary to support a |license
determi nation, a payload owner or operator may apply for a payl oad and
payl oad reentry deternination separate fromthe |icense application

Conments submitted by the X PRI ZE Foundati on recomended that where
passengers are the payload, a single review should suffice for all RLV
operations invol ving passengers. As already noted, this final rule does
not address the unique policy and safety issues presented by passenger-
bearing RLVs. In the future, the FAA wi |l exam ne human factors
associ ated with crewed and passenger-beari ng vehicles and, through
rul emaki ng, may determ ne whether certain criteria affecting crew and
passenger health and safety are appropriate.

Section 431.9 |ssuance of a Reusabl e Launch Vehicle M ssion License
Section 431.9 provides that the FAAwill issue either type of RLV

m ssion license to an applicant who has obtained all of the required
approval s and deternminations required for that license. It further



provides that the licensee's authorization to conduct an RLV mission is
subject to its continued conpliance with terns and conditions of the
license. Terns and conditions include requirenments for denonstrating
financial responsibility for the m ssion. A conpani on rul enaking
explains what a licensee nmust do to denonstrate conpliance with reentry
financial responsibility requirenents.

Section 431.11 Additional License Terns and Conditi ons

The proposed RLV mission licensing rules included a provision
whereby the FAA may anmend an RLV nission |license by adding or nodifying
license ternms and conditions to ensure conpliance with the CSLA and
appl i cabl e regul ati ons. NorthStar comented that the proposal woul d
allow for harassnment and capricious intervention with a licensee's
activities. USA commented that nodifications of |aw of which a |icensee
is not aware may place a licensee in violation of law and that a
procedure for inplementing such nodifications would be beneficial.

FAA authority to nodify a license is essential to its ability to
fulfill its safety responsibility under the CSLA and to respond to
changes in circunstances affecting public safety. Legal renedi es and
recourse are available to a |icensee who believes its |icense anendnent
is arbitrary or capricious, including a right to a hearing as stated in
14 CFR 406. 1. The FAA does not negotiate |license terns, contrary to
Nort hStar's suggestion, where public safety is at peril but does agree
with USA that the FAA and a licensee can cooperate in defining neans of
i npl enenti ng necessary nodifications to operations to reflect safety
needs or changes in | aw.

Section 431.13 Transfer of a Reusable Launch Vehicle M ssion License

Section 431.13 of the final rule states that only the FAA may
transfer an RLV mission license and would do so where an applicant for
transfer of the license has obtained all of the necessary approval s and
determ nations for the license. Findings already nmade by the FAA in
issuing the license to the original licensee may be used to support a
license transfer determ nation, to the
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extent the findings remain valid and equally applicable to the
transferee.

Section 431.15 Rights Not Conferred by a Reusabl e Launch Vehicle
M ssi on License

Section 431.15 of the final rule provides that issuance of an RLV
m ssion |license does not relieve the licensee of its obligations to
comply with other legal requirenents applicable to its activities.

Section 431.21 General
This section of the final rule provides that the FAAw Il issue a

policy approval to an applicant when the FAA has conpleted its review
with favorable results.



Section 431.23 Policy Review

Section 431.23 of the final rule describes the scope of the
required policy review and the basis upon which a policy approval would
be granted. The FAA reviews the information required by the agency as
part of the review to determ ne whether the proposed m ssion would
present any issues, other than issues evaluated as part of the fornm
safety review, that would adversely affect U. S. national security or
foreign policy interests, including its international obligations, or
that woul d j eopardi ze public health and safety or the safety of
property. The FAA consults with other Federal agenci es whose nandate
may be affected by a proposed RLV mission. The FAA provides witten
notification to an applicant of any issue raised during the review that
coul d hinder the agency's ability to issue a policy approval. The
applicant then has an opportunity to respond to concerns raised as a
result of the policy review or may nodify its proposal and seek
approval of the m ssion as nodified.

Space Access requested clarification of the role of other Federal
agencies in the policy review conducted for a commercial mssion. The
followng is offered as an exanple of the role other federal agencies
may play in a policy review. A proposed RLV m ssion may include
trajectories that could interfere with Shuttle operations. Through
i nteragency consul tation performed during the policy review, NASA would
have an opportunity to exam ne proposed mi ssion paraneters with its
m ssions in nmnd and note any potential conflicts. Overflight, during
ascent or descent flight, of a foreign nation by an RLV may rai se
foreign policy concerns within the purview of the State Departnent.
And, the Departnent of Defense would eval uate a proposed RLV m ssion
froma national security perspective.

USA pointed out the difference in policy review paraneters for an
RLV mission license fromthat undertaken with respect to an ELV | aunch.
For an RLV nission, the FAA reserves authority to identify safety
considerations froma policy, rather than a strictly technical or
engi neering perspective, simlar to the policy review process utilized
by the FAA during the initial ten years of ELV |launch |icensing.
Commerci alization of reentry capability may present safety
consi derations other than those identified as part of a safety review
and subject to risk assessnment and technical criteria. The FAA
considers that early identification of such concerns through a policy
anal ysis woul d better serve the prospective RLV industry than awaiting
the results of a nore technical safety review. As was done during the
first ten years of ELV launch licensing, |icense applicants would have
the benefit of obtaining a determination fromthe FAA at an early stage
in mssion planning as to whether "~ show stopper'' safety
consi derations would present an obstacle to mi ssion |licensing even if
safety review criteria were satisfied. For exanple, if a proposed
flight trajectory for reentry flight of an RLV were designed such that
the Il P for the three-sigma trajectory passes over a facility for which
t he consequences of collision or unplanned inpact woul d be extrene,
such as a chem cal or petroleum storage facility, the FAA may concl ude
that, as a matter of policy, it is unacceptable to approve the proposed
m ssion even though it would satisfy mssion risk and other safety
criteria of part 431. Wen used as an early warning device, the policy
review has proved a useful and efficient neans of identifying
i npedi ments to licensing due to general safety considerations. Because



RLV technol ogy, other than Shuttle, remains in a devel opnental stage,
the FAA is not able to catal ogue the safety considerations that may
attend proposed RLV m ssion operations. For this reason, the FAA
believes it reasonabl e and prudent to expressly reserve the authority
provided by a policy review to consider safety inplications of proposed
RLV flight. Having gained the benefit of twelve years of |icensing
experience with respect to ELV | aunches, the FAA no | onger considers it
necessary to expressly include safety policy considerations under the
policy review performed in support of an ELV | aunch |icense.

ERPS asked when the FAA woul d advise an applicant of issues that
woul d i npede issuance of a policy approval and the FAA responds that it
woul d do so upon obtaining responses from ot her Federal agencies
review ng a proposed m ssion or when the FAA, itself, identifies
i npedi ments to policy approval.

Section 431.25 Application Requirenents for Policy Review

Section 431.25 of the final rule lists, in detail, the information
requi renments necessary for the FAA to performthe required policy
review for an RLV mission |license. Requirements include basic technica
data concerning the pro posed RLV as well as foreign ownership
interests in the applicant.

TGV conmmented that certain requirenments seemnore gernmane to a
safety review than a policy review. Al though the FAA agrees with TGV
that technical data is needed as part of the safety review, the FAA
requires certain basic information about a proposed mission in order to
identify policy considerations that may result fromuse of vehicle
systens, propellants, proposed flight trajectories and m ssion design

USA expressed concern over the requirenment to identify reentry
sites, including planned contingency abort |ocations, if any. USA
stated that provision for use of energency |landing sites should foll ow
an aircraft operation nodel such that a vehicle could land at an
alternate site within a prescribed range of safety paraneters. The FAA
agrees with USA insofar as a flight plan for an RLV m ssion may
identify locations at which a vehicle may Iand in an emergency
situation in a manner that poses mninal risk to public safety. For
such enmergency situations, reference is commonly nmade to "“landing in a
cornfield ' or other unpopul ated area. However, the requirenent
identified in the final rule is for identification of |locations, if
any, that would be used for a contingency abort. Such sites are pre-
pl anned and their potential use may be identified as part of an
application in order to nmeet mssion risk criteria and are therefore
separate and distinct from energency abort |anding situations.

Section 431.27 Denial of Policy Approval

The FAA would notify an applicant in witing if it has deternined
that it cannot issue a policy approval and provide the reasons for
deni al . The applicant may respond with additional information and
request reconsideration of the FAA s determ nation

Kelly suggested placing a tinme linit upon the policy approval
process and early notification of issues. The FAA
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disagrees with Kelly. The FAA anticipates that it would provide to an
applicant early identification of issues that nmay inpede i ssuance of a
policy approval. However, other than the 180-day review period inposed
by statute for agency review of an application, the FAA does not el ect
to inpose additional tinme requirenents upon processes for which it is
of ten dependent upon ot her Federal agencies. The FAA rem nds applicants
that the 180-day tinme period for agency review of an application
comrences upon acceptance of an application and that an application is
not accepted unless it is sufficiently conplete in its entirety to
enable the FAAto initiate the reviews and evaluations required for a
i censing determ nation.

Section 431.31 General

This section of the final rule describes in a general manner the
safety review perforned by the FAA to determ ne whether an applicant is
capabl e of launching and reentering, or landing, an RLV and payl oad, if
any, fromand to a designhated site wi thout jeopardizing public health
and safety and the safety of property. A safety review entails a
techni cal, engineering analysis of |launch and reentry flight risks and
is necessarily tailored to the unique capabilities of a proposed
vehi cl e and characteristics of a proposed RLV nission. Safety approval
is a necessary elenent of a licensing determ nation and the FAA inforns
an applicant, in witing, of any issue raised during a safety review
that may result in denial of safety approval. The applicant has an
opportunity to respond and revise its application rather than waiting
for a final determination on its application.

ERPS and Kelly raised timng concerns conparable to those
registered with regard to subpart B--policy review and approval. The
FAA has, historically, consulted with an applicant on an ongoi ng basis
when t he agency requires additional information or clarification of a
technical data subm ssion in support of the safety review A
cooperative process, during pre-application consultation and while
reviews are ongoing, is critical to ensuring the FAA has sufficient
information to performthe reviews necessary for safety approval. The
FAA intends to continue its interactive approach to technical reviews
to facilitate licensing but does not inpose a deadline upon itself for
conpletion of the safety review other than the 180-day deadline inposed
by statute for agency review of an application. Commencenent of the
180-day tinmeframe is defined in the discussion of the policy review and
approval necessary for an RLV mission |icense.

Section 431.33 Safety Organi zation

The NPRM proposed detail ed requirenents for an i ndependent safety
infrastructure maintained by an RLV operator in response to Nationa
Transportation Safety Board (NTSB) reports and the Rodgers Conmi ssion
report that indicated i ndependence is critical to an effective safety
organi zation and safe transportati on operations.

Under Sec. 431.33(a), an applicant is required to docunent |ines of
comruni cati on and approval authority for public safety-related
deci sions. The common obj ective of nmaintaining |ines of communication
and approval authority is to ensure disciplined and appropriate
comruni cati ons and decisions during real-time to address public safety
consi derations. Conpliance with regul ations governing an applicant's



comruni cations plans is therefore a requirenent for obtaining and

mai ntai ning an RLV mi ssion |icense. As explained in the NPRM decision
authority over various aspects of an RLV mission, including authority
to make a "~ “hold'' or "“go/no-go'' decision, nmay be di spersed anong

i ndi vidual s and the personnel involved in executing an RLV m ssion nust
understand the role of each.

Section 431.33(b) directs an applicant to designate a person
responsi bl e for the conduct of all licensed RLV nmission activities.

Section 431.33(c) nmandates that an applicant identify a qualified
safety official responsible for nonitoring i ndependently conpliance by
vehicl e safety operations personnel with safety policies and procedures
identified by the applicant in conpliance with safety review
requi rements. The safety official nust report directly to the person
responsi bl e under Sec. 431.33(b) for RLV nission activities who, in
turn, must ensure that the safety official's concerns are resolved
before initiating the m ssion and before initiating return flight of
the vehicle to Earth. In addition, the safety official would be
responsi bl e for conducting nonitoring and eval uati ng operational dress
rehearsals to ensure readi ness of certain personnel and conpleting a
m ssi on readi ness determination. The safety official is also
responsi bl e for conpliance with m ssion readi ness requirenents,
operational requirenents and restrictions, and adherence by a |icensee
wWth representations made in its application.

Al t hough the safety official bears great responsibility for safety-
rel ated deci sions, as described above, the safety official need not
performthat function solely. To relieve concerns over cost burdens,
particularly for smaller conpanies, the FAA notes that the rul es do not
require that the safety official performonly those functions. The
rules do require, however, that the safety official remain i ndependent
of other safety personnel.

Nort hStar di sagrees with the FAA dictating the internal
organi zational structure of an entity. NorthStar reconmended that the
reporting structure presented in the NPRM becone a recomrendati on
rather than a requisite to licensing. The FAA does not accept
NorthStar's recomrendati on. Based upon its experience in regulating
avi ation and | aunch operations, as well as NISB safety recommendati ons,
the FAA finds that an independent safety official that has direct
access to the person responsible for the conduct of licensed activities
can positively influence safety. Al so, Federal Aviation Regulations
codified at 14 CFR parts 1-198 require a part 121 certificate holder to
have a qualified director of safety serving in a full-tinme capacity.
See, e.g., 14 CFR 119.65(a)(1). For conparable safety reasons, the FAA
requires in the RLV mission licensing rules that an applicant identify
a safety official who will report directly to the person responsible
for the conduct of licensed activities to ensure that managenent
adequat el y consi ders and addresses public safety concerns before
initiating vehicle launch or reentry flight. Mintaining an
organi zational structure whereby safety issues will be raised to the
attention of the responsible person enables safety-related decisions to
be nade at an appropriately high level rather than being submerged.

TGV sought a definition of the term “qualified ' when used to
describe the safety official. The FAA declines to inpose specific
educational and training requirenents for an individual to function as
a safety official under the final rule. Instead, an applicant would
have to show that the individual is qualified to performthe required



functions based upon the rel ationship between the individual's
experience and responsibilities, which in turn may vary dependi ng upon
the operator's vehicle and operational concept.

The X PRI ZE Foundati on commented that for piloted vehicles,
ultimate responsibility for operational safety decisions should reside
with the pilot in command. The FAA has not ruled out the possibility
that the safety official could be the pilot of the vehicle. Mich like a
m ssion flight safety officer for an ELV | aunch, the pilot would have
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authority to nmake a decision to abort a m ssion or continue planned
flight. As long as that individual maintains independence from other
safety operations personnel in ternms of decision-nmaking, and is
qualified to performthe designated responsibilities, the FAA accords
an applicant discretion to deternmine which individual within its safety
organi zati on shall function as the safety official under requirenents
of Sec. 431.33.

ERPS commented that the safety official identified in the NPRM
shoul d not be responsible for conducting dress rehearsals, but rather
for ensuring that they occur and then nonitoring them The FAA agrees
and the regulatory text is nodified in the final rule to reflect the
safety official's responsibility for nonitoring and eval uating dress
rehearsals to ensure that they are conducted in accordance with
procedures identified in the license application. ERPS further stated
that reentry readi ness determ nations should be the responsibility of
the flight director, not the safety official. The FAA is concerned with
functions, not titles, and will accept as conpliant with the
requi renent the designation of an official qualified and authorized to
performthe functions of the individuals described in Sec. 431.33(b)
and (c).

Section 431.35 Acceptable Reusabl e Launch Vehicle M ssion Ri sk

Ensuring that acceptable mssion risk is not exceeded is one of the
princi pal neans the FAA enploys to fulfill its public safety nandate in
licensing RLV missions. For purposes of satisfying mssion risk
criteria, only those risks to the public that may result during
aut hori zed vehicle flight, that is, launch or ascent and reentry or
descent flight to Earth, are included as part of the risk calculation
For purposes of assessing mission risk, pre-flight ground operations
and post-landing activities are not included in determ ning the
expect ed average nunber of casualties, on a collective risk or
i ndi vidual risk basis, to the public exposed to vehicle and vehicle
debris even though these are |icensed activities.

The NPRM proposed two acceptable risk criteria that nust be
satisfied for an RLV nmission as defined in Sec. 431.35(a), that is,
during authorized flight of an RLV. Under Sec. 431.35(a), to qualify
for safety approval, acceptable risk for the m ssion nmay not exceed a
risk level of .00003 casualties per mission, or Ec criterion
of Ec 30 x 10°\6\, to nenbers of

t he public.
The agency response to comments regardi ng application of a single
risk neasure to all licensed flight conmprising an RLV mission is

presented under the heading, "~ Public Response to Three-Pronged Public



Safety Strategy for RLV and Reentry Mssions.'' In sunmary, Kelly
endorsed the FAA's approach to conbining | aunch and reentry risk
associated with RLV flight thereby allowing an applicant to allocate
risk to flight phases in its discretion. USA objected to a conbi ned
ri sk measure stating that |aunch and reentry should be treated as
separate events. TGV al so commented that | aunch and reentry shoul d be
licensed as separate events; however, TGV would apply an Ec

of .00003 to each flight phase. Kistler objected to use of

Ec altogether arguing that it is an unjustifiable assessnent
criterion, subjective and would stifle innovation

In response to the comrents previously noted in the discussion of
m ssion risk and Ec cal cul ation, the FAA has determned to
[imt RLV mission risk to public safety to a | evel considered
acceptable for current launch capability, that is, Ec

30 x 10-\6\, and allows an applicant
flexibility to design a mission that satisfies the criterion.

In addition, the NPRMincluded a provision to ensure persons
|l ocated in areas near a reentry site are not exposed to unacceptabl e
ri sk. Under proposed Sec. 431.35(b)(2), acceptable collective risk to
persons within a 100-m | e di stance fromthe border of a designated
reentry site, including a pre-planned contingency abort |ocation, shal
not exceed a risk level of .000001 casualties per nission, or
Ec criterion of 1 x 10-\6\. The FAA incl uded
the additional criterion in the interest of linmiting public risk
exposure should a mnor systemfailure cause an off-site, but not
random |anding on Earth. A sinmilar standard was applied to the COVET/
METEOR reentry vehicle proposal to ensure that risk exposure of the
popul ation within the vicinity of a landing site would not exceed
nor mal background risk as a result of planned reentry.

Ei ght entities commented in opposition to the proposed requirenent
that woul d i npose additional restrictions upon reentry. Included anong
t he objections were conplaints that the criterion wuld not be feasible
to satisfy, is not necessary or appropriate for guided RLVs or reentry
vehi cl es, appears to place greater value on popul ation near a reentry
site than el sewhere, and inposes separate standards for |aunch and
reentry when a single expected casualty criterion for the m ssion would
suffice. Space Access offered, as an alternative, that the additiona
restriction on RLV reentry be applied only to unproven RLVs. ERPS
suggested that designation of a 100-mile area is an arbitrary neasure
and that when applied in conmbination with popul ation overflight
criteria for an unproven vehicle that assunmes an absol ute probability
of failure while the IIP is over a popul ated area, would disqualify the
Shuttle fromlicensing assum ng existing Shuttle landing strips are the
desi gnated reentry sites.

The FAA has reconsidered the proposed requirenment limting
collective risk to persons located within 100 niles of the border of a
reentry site. As an alternative, the FAA considered acceptable risk
measures utilized by Federal ranges to ensure that population within
the vicinity of a Federal |aunch range are not exposed to unacceptable
ri sk. Federal ranges apply an individual risk standard to address this
saf ety concern. Under Air Force Eastern and Western Range Safety
Requi renents, EWR 127-1, the risk of a casualty to any individua
cannot exceed one in a mllion |launches, or Ec 1
X 10 -6 for the mission. Individual risk is different than
collective risk. Individual risk neasures the risk to a single person



in the exposed popul ati on, whereas collective risk neasures the sum
total risk, or the probability of injury or death, to that part of the
public exposed to an event. An individual risk nmeasure is utilized to
address circunstances under which certain people nay be exposed to
ri sk, such as where a single dwelling exists along a vehicle
trajectory. Application of an individual risk measure for persons
residing within the dwelling would dictate whether or not it nust be
evacuated for launch or reentry activity along that trajectory to occur
safely.

Upon reconsi deration of the additional safety requirenent, the FAA
has deternined that application of the Air Force standard for
i ndividual risk, in conbination with the final rule criterion for
acceptabl e collective risk for the mssion (Ec
30 x 10 -6) acconplishes the regul atory objective of
ensuring that persons in the vicinity of a reentry site or designated
| anding location for an RLV or reentry vehicle are not exposed to
greater than normal background risk. Accordingly, Sec. 431.35(b)(2) is
revised in the final rule by renoving all reference to a 100-mle
di stance fromthe designated reentry site. In its place, the final rule
limts individual risk of a casualty to 1 x 106 for any
person not involved in the licensed activity.

Section 431.35(c) requires that an applicant denonstrate acceptabl e
risk using a systemsafety process to identify hazards and mitigate
risks to public
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health and safety and the safety of property. To be acceptable, the
system safety process enployed nust identify and assess reasonabl e
reasonably foreseeabl e hazardous events and failures of safety-critica
systens during noninal and non-nom nal [ aunch and reentry that could
result in a casualty to the public, that is, sonmeone not involved in
the m ssion. ACTA comented that the termsafety-critical is
potentially quite broad and should be limted to identifying those
systens that have direct potential effects on public safety. The FAA
agrees and has nodified the regulatory definition of the term “safety-
critical'" in the final rule. By referring to failures that could
result in a casualty to the public, the FAA intends to refer to public
safety-critical systens. FAA Advisory Circular, AC No. 431.35-2
defines a safety-critical systemas one whose perfornmance or
reliability can affect public health and safety and the safety of
property.

O her comments regarding use of a safety system process are
di scussed above under the discussion of the FAA s three-pronged
strategy for RLV nission safety.

Section 431.35(d) lists the requirenents that nust, at a nininmum
be covered by an applicant's denonstration of acceptable risk using a
system safety process. These include a description of physica
characteristics of an RLV, identification of hazardous nmaterials on the
vehicle, a description of safety-critical systens and safety-critica
failure nodes and consequences, and a tineline identifying safety-
critical events. Section 431.35(d)(7) of the proposed regul ati ons woul d
require an applicant to provide data that validates its system safety
anal yses. USA commented that validation requirenents and the nethods
and standards used for such validations should be defined by the FAA



To sone extent, the data that would be used to validate a particul ar
anal ysis i s dependent upon the system safety process selected by an
applicant and is therefore not dictated by regul ations. FAA Advisory
Circular, AC No. 431.35-2, provides additional guidance on the nature
of the docunentation that would be required. For exanple, it provides

t hat docunentation nust show adequate design, proper assenbly, and
vehicle control during all flight phases, and is expected to consist of
design informati on and draw ngs, anal yses, test plans and reports,
previ ous program experience, and quality assurance plans and records.
As part of the |icensing process, the FAA woul d consider the nature of
the system safety process selected by an applicant, which in turn would
determ ne the nmethods of validation and docunentation that flow from
the process. For this reason, the FAA does not define, in the fina
rule, particular nethods and standards that nust be utilized to
val i date system saf ety anal yses.

ERPS commented that the section-by-section analysis of the NPRM
refers to enpirical data for purposes of validating the required system
safety analyses, which in turn would require a flight test program
according to ERPS. The regulatory text of the NPRM contains no
reference to enpirical data. However, the FAA would wel come enpiri cal
data if it exists, such as that acquired through ground testing of
systems, but would not require a flight test program under the fina
rule. No change is made in the final rule on the basis of the ERPS
conment .

Section 431.35(d)(8) requires flight trajectory anal yses covering
| aunch or ascent and reentry or descent flight of an RLV through
| andi ng, including three-sigma dispersion of the vehicle along its
trajectory. Comments addressing the three-sigma dispersion of an RLV
are addressed above in the discussion of public comments addressing
operational restrictions proposed for RLV mission |licensing. The FAA
further notes the value of trajectory dispersion nodeling for purposes
of anal yzing the consequences on the ground or to aircraft in flight of
vehicle failure. For this reason, the FAA anticipates that prospective
RLV operators woul d performthe nodeling contenplated by the final rule
and include risk-produci ng events and consequences within the three-
sigma linmts along a nonminal flight trajectory to the designated
reentry site or landing location and would |ikew se do so for any non-
nom nal trajectories identified in advance of an RLV m ssion.

Section 431.37 M ssion Readi ness

Section 431. 37 specifies procedures for verifying m ssion readiness
for the conduct of an RLV nission. Mssion readi ness procedures must be
enpl oyed before initiating | aunch or ascent flight and before reentry
or descent flight, as applicable. Procedures for determning readi ness
of safety operations personnel for the vehicle as well as personnel and
services at the launch and reentry site nust be covered. Procedures
must al so ensure that mssion rules and abort procedures are
consolidated in a single |ocation and approved by the individua
responsi bl e for the conduct of the RLV nission, checklists naintai ned
by the licensee and the launch and reentry site operator are current
and consi stent so that all involved participants share conmon
under standi ng of the m ssion, dress rehearsals will verify crew
readi ness and readi ness of other participants in the RLV nission and
that criteria for dispensing with or adding dress rehearsals are



specified, as well as adherence to crew rest rules.

TGV expressed agreenent with the intent of nission readiness
requi renments and procedures, as proposed; however, to relieve industry
of the resulting burden TGV proposed that the FAA supply a designated
engi neering representative (DER) as a substitute for subm ssion of
procedures and reports. An on-site DER could al so approve nodifications
to procedures and checklists without the need and the tine required for
formal subm ssion of changes to the FAA, according to TGY. DERs have
been used successfully by the FAA in aircraft certification.

The FAA does not agree that use of a DER would relieve an applicant
of paperwork and reporting burdens because the applicant, not the FAA
must devel op the procedures by which it will determine and verify
m ssi on readi ness. Al though on-site approval authority is an appealing
nmeans of facilitating license application nodifications, the FAA
bel i eves that experience in RLV operations should be gai ned by the FAA
and industry before enpl oying such concepts. That said, the FAAis
consi dering the best nmeans of identifying and applying processes that

will facilitate licensing, including RLV m ssion and reentry |icensing,
and does not rule out future use of proven, successful concepts in
doi ng so.

Kel |y and ASTi objected to continuing requirenments for the conduct
of dress rehearsals. Kelly expressed the view that rehearsals should
only be required as a special circunstance, such as during a flight
test phase or after a significant vehicle nodification. ASTi comented
that the requirenment should be reduced to a recurring training
requi renment as a system matures. ERPS comented that the requirenent to
provide a basis for doing away with a dress rehearsal was intrusive and
that a licensee should be allowed to rehearse every mssion at its own
el ection.

Based upon experience, the FAA considers that dress rehearsals are
val uabl e tools for identifying [ack of individual or systemreadi ness
and therefore requires that nission readi ness procedures cover them
However, dress rehearsals may not be necessary for all mssions. The
criteria by which an applicant proposes to dispense with a dress
rehearsal mnmust be identified as part of an application and revi ewed by
the FAA for sufficient consideration of potential effects on public
safety, as part
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of the FAA's safety review Through this requirenment, the FAA and
appl i cant woul d share a comon under st andi ng of the nunber and
conplexity of dress rehearsals to be conducted in support of a
particular m ssion and that understandi ng woul d becone a stated
condition of an RLV mission license. ERPS s concern is m spl aced,
however, in that the FAA would not object to the conduct of one or nore
dress rehearsals before every nission proposed by an applicant.

Section 431.39 M ssion Rules, Procedures, Contingency Plans, and
Checklists

The FAA's experience in |licensing and regul ating ELV | aunches has
denonstrated the inportance to public safety of requiring that an
applicant conpile mssions rules, procedures, checklists, and
contingency plans, in a single volune, to ensure safe conduct of



m ssi on operations. Because RLV mi ssions are conprised of |aunch or
ascent flight and reentry or descent flight, additional personnel may
be involved in a mssion than those typically required for an ELV

| aunch, such as a reentry site operator that is not necessarily the

| aunch site operator for the mssion. Accordingly, the requirenent to
assure consi stency in and common under st andi ng of such safety-critical
el enments as mission rules, procedures and checklists anmong invol ved
participants for nom nal and non-nom nal flight takes on hei ght ened

i mportance froma public safety perspective. The FAA requires

subm ssion of such rules and plans to ensure a |licensee's procedures
are carried out as proposed in an application and revi ewed and approved
by the FAA as part of the safety review

USA expressed concern that such docunments as mi ssion rules and
procedures would not be finalized at the tine an RLV mi ssion |icense
application is submtted to the FAA. Gven that material changes in an
application nmust be reported to and approved by the FAA for a |icensee
to retain its authorization, USA requested clarification of what woul d
constitute a material change in such subm ssions.

The FAA recogni zes that |aunch plans evol ve during pre-application
consul tation, throughout the application review period, and after a
| icense has been issued. As an applicant constructs its application,
the FAA may require additional information pertaining to a data
submi ssion or the applicant nmay revise its vehicle or m ssion design
and submit revised informati on. An anal ysis previously considered by
the agency may require further refinenment later in the review process
if, for exanple, test results challenge assunptions that formthe basis
of the analysis. Ongoing consultation is necessary to build the
conpl ete application upon which the agency's licensing determ nation is
based and it is therefore not unusual for an application to be finally
deened conplete at the point at which the agency's review is nearly
concl uded. Throughout this process, the FAA is able to review and act
upon proposed nodifications pronmptly and efficiently as long as it has
been kept informed and involved during the devel opnent of the fina
appl i cati on.

Once a license has been issued, the |licensee has a continuing
obligation to report proposed changes fromrepresentati ons contained in
an application that are material, that is, that may affect public
safety. For RLVs, the FAA expects that an applicant woul d make changes
to mssion rules and procedures and the like fromthat initially
subnitted as part of an RLV nission license application because its
operational concept as well as m ssion hardware may undergo conti nui ng
nmodi fi cation until proven or mature. M ssion rules, checklists and
ot her plans and procedures identified in Sec. 431.39 are required under
the final rule because of their potential effect on public safety. It
is therefore reasonable for an applicant or |icensee to anticipate that
any change to such docunments woul d be deened a material change by the
agency. The FAA encourages applicants and |icensees to consult with the
FAA to determ ne whether a proposed change nay affect public safety and
woul d therefore be considered a material change.

Section 431.41 Communi cations Pl an
Section 431.41of the final rule requires subm ssion of a

comruni cati ons plan bi ndi ng upon vehicle safety operations personne
during the conduct of an RLV mission. It nust contain procedures for



i ssuance of safety-critical information during the m ssion and descri be
the authority of vehicle safety operations personnel to issue conmands.
Personnel may be identified by name or position. The required

comruni cations plan resenbles that currently required for |icensed ELV
| aunches in the follow ng ways. Conmuni cati on networks nust be assi gnhed
such that safety operations personnel have direct access to real-tine
and safety-critical information required for making safety-rel ated

deci sions during the mssion and i ssuing commands. Safety-critical
conmmuni cations are nonitored by vehicle safety operations personnel on
one, pre-determ ned comon intercom channel during |aunch and reentry

i ncl uding the countdown for |aunch and reentry flight. Also, a
term nol ogy protocol nust be utilized. Safety-critical comunications
during the m ssion nust be recorded.

Boei ng conmented that the requirenments for a conmuni cations pl an
proposed in the NPRM did not address interface with air traffic
controllers. The final rule includes a provision for coordination with
air traffic control regional offices but does so as a condition of an
RLV mission license. Section 431.75(b)(2) of the final rule requires
that the licensee and the FAA regional office with jurisdiction over
t he airspace through which a launch and reentry will take place
establ i sh procedures for issuance of notices to airmen prior to flight,
closing of air routes and other neasures deened necessary by the FAA
regi onal office.

ERPS sought clarification as to whether comruni cations pl an
requirenents apply to an RLV while it operates on orbit. The
requirenments listed in Sec. 431.41 apply to |licensed operation of an
RLV and woul d apply to launch and reentry of the vehicle inclusive of
pre-flight activities such as countdown or preparation for |aunch
flight and countdown or reentry readi ness operations before reentry
flight. They would not apply to on-orbit operation of an RLV that is
not part of launch or reentry.

ERPS al so sought clarification on the formof recording that would
be acceptable to the FAA. The reason for recording conmunications is to
have the ability to recreate or play back transnissions in the event of
an anonal ous circunstance requiring investigation or prevention
anal ysis. The NPRM did not specify how that nay be acconplished, or the
format for doing so, as long as the intended purpose can be achieved. A
single recording device may be used or an applicant may propose to use
mul ti pl e devices or tracks with synchronized time signals. The FAA
understands that it is conmon practice in the launch industry to rely
upon several comruni cations channels, each of which is dedicated to a
particul ar subject area, and the FAA would find it acceptable practice
to record channels separately as long as the timng and sequence of
communi cations can be reconstructed. For exanple, where nultiple
channel s are utilized, recording practices are adequate if individua
channel s are recorded separately and synchronized tinme coding is
enpl oyed. Tinme coding and adherence to the comruni cati on
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protocol would also be particularly inportant where a single recording
is made of all communications on various channels. The final rule
clarifies the requirenment. Adequacy of an applicant's proposed net hod
of assuring that safety-critical conmunications are recorded accurately
and in a neani ngful manner will be evaluated by the FAA as part of the



safety review

Nort hStar comment ed upon the need for conmuni cations system
reliability and backup systens if needed. Systemreliability will be a
factor considered by the FAA in evaluating the adequacy of an
applicant's proposed nethod of recordi ng communi cati ons to acconpli sh
its intended purpose. However, where a comruni cations systemis
integral to proper performance of a flight safety system and therefore
safety-critical, reliability will be evaluated through hazard
identification and risk assessnent required under Sec. 431.35(c). Also,
m ssion rules and procedures woul d address non-nom nal performance of
safety-critical systens and inplenentation of contingency plans.

ASTi sought clarification of the reference in Sec. 431.41 to safety
operations personnel because it suggests the responsibilities of a
““pilot in command.'' " Vehicle safety operations personnel'' is a
defined termunder Sec. 401.5. It means those persons whose job
performance is critical to public health and safety or the safety of
property during RLV or reentry operations. Therefore, it is not limted
to a pilot or crew on board a vehicle although it may include them
Vehi cl e safety operations personnel would include persons nonitoring,
enabl i ng and ot herw se controlling vehicle performance during |icensed
activity fromground stations.

Section 431.43 Reusable Launch Vehicle M ssion Operational
Requi renents and Restrictions

Section 431.43 contains the operational restrictions inposed by the
FAA on RLV mssion flight. An applicant for an RLV mission |icense nust
submit procedures that ensure confornmance by an RLV operator with those
restrictions once a license has been issued. Upon issuance of a
license, a licensee is responsible for conducting authorized RLV
m ssions in accordance with procedures it submitted as part of the
safety review

In addition to operational restrictions highlighted in the
di scussion of the FAA's three-pronged public safety strategy for RLV
m ssions, Sec. 431.43 of the final rule requires a collision avoi dance
anal ysis to prevent contact with any inhabitable orbiting object during
| aunch and reentry, such as the Shuttle or International Space Station
It al so prescribes crew rest requirenents which may be increasingly
significant for RLV operators whose personnel may support multiple
flight phases of a mission and | ong duration m ssions, unlike ELV
| aunches. The work and rest standards adopted in the final rule are
simlar to those currently used at Federal |aunch ranges and inposed on
comrerci al ELV | aunch operators by FAA regul ation

Section 431.43(a) requires subnission of procedures that ensure
acceptable mssion risk, as defined in Sec. 431.35, is not exceeded for
nom nal and non-nom nal operations. The FAA does not prescribe design-
based standards for ensuring operations remain within the acceptable
risk criteria. An applicant may design procedures best suited to its
operational concept and technol ogy for doing so. Operator procedures
woul d be derived fromthe system safety process utilized by an
applicant and, in particular, the hazard identification and risk
anal ysis perforned in accordance with Sec. 431.35(c) to address noni na
and non-nom nal operation and flight of an RLV. Under Sec. 431.43, an
applicant nust submit procedures that ensure confornmity with system
safety process results. Procedures nust al so ensure conformance with



operational restrictions identified in Sec. 431.43, including collision
avoi dance anal ysis, debris mtigation, crew rest requirements,
limtations on overflight of populated areas, nonitoring safety-
critical systens for safe reentry and enabling of reentry.

Section 431.43(a)(4) of the NPRMis revised in response to comments
recei ved concerning nmonitoring of safety-critical systems. The proposed
requi renment woul d conpel procedures for nonitoring and verifying the
status of safety-critical systens i mediately before and during
m ssi ons operations.

For some RLVs, it will not be practicable to nonitor systens
t hroughout |icensed operation of an RLV. Sonme RLVs and reentry vehicles
wi Il confront black-out periods during reentry flight during which it
will not be feasible to obtain telemetry data. For sone orbital RLV
concepts, the FAA envisions that telenetry woul d be available only at
certain tines or for certain orbital positions during an orbit. Design
and performance factors for specific RLVs will necessarily determ ne
whi ch systens are safety-critical and can influence nonitoring and
verification procedures. The FAA nodifies the proposed requirenment in
the final rule to nore effectively accommodate individualized
procedures. Neverthel ess, procedures requiring nmonitoring and
verification of safety-critical systens nust ensure safe reentry and an
applicant's procedures nust therefore make provision for performng
such public-safety related functions prior to enabling | aunch and again
prior to enabling reentry flight of a vehicle.

Section 431.43(a)(5) of the final rule retains the requirenent
proposed in the NPRM and reflected in draft interimsafety gui dance for
RLV operators for human activation or initiation of a flight safety
systemthat safely aborts an RLV launch if the vehicle is not operating
as approved and acceptable risk standards for an RLV nission would be
exceeded. A flight safety systemis broadly defined in Sec. 401.5 of
the final rule to nean a systemdesigned to limt or restrict the
hazards to public health and safety and the safety of property
presented by a launch or reentry vehicle in flight through controlled
ending to vehicle flight. It nmay be destructive, such as a flight
term nation system (FTS) traditionally enployed on ELVs to term nate
flight by breaking the vehicle apart, or nondestructive, such as an
engi ne thrust ternmination systemthat enables intact |anding.

Vel a disagreed with a statenent in the supplenmentary information in
the NPRMto the effect that the RLV industry has agreed that sone type
of flight safety system (FSS) woul d be necessary to satisfy Federa
range safety requirenents. Vela comented that an FTS woul d never be
used on an RLV and believes that RLVs will launch fromlocations other
than a Federal range. The FAA disagrees with Vela. The FAA reiterates
that the regulatory requirenent in issue is for use of an FSS that nmay
or may not be destructive. Vel a plans a passenger-bearing vehicle and,
in all Iikelihood, would enploy an FSS that allows for controlled
landing in the event of an aborted |aunch. Qther RLVs nmay enpl oy
mul ti ple stages, including an expendabl e booster that nmay indeed rely
upon a destructive FTS, nmuch like the solid rocket boosters of the
Shuttle.

A nunber of comrents were subnitted addressing the proposed
requi renment for a " human-in-the-loop'' and the FAA proposal to
forecl ose total dependence on a fully autononous abort system Kistler
and ACTA objected that requiring a hunman-in-the-Ioop and di sall ow ng
aut ononous systens would limt innovation and increase costs of



devel opnment. Aut ononous systens shoul d be consi dered on an i ndivi dua
basis, they stated. Lockheed Martin pointed out that current ELV
practice allows for autononous control of sone
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critical activities, such as ignition of an upper stage. Comments

of fered by industry on the draft interimsafety guidance for RLVs and
in the COVMSTAC report of the RLV working group varied on the degree of
human control that should be required and whet her human intervention
may only be required during flight testing. Space America pointed out,
in response to the draft interimsafety guidance for RLVs, that human
i ntervention does not necessarily decrease risk. Space Access al so
stated that human intervention is required but that qualifications
shoul d be better defined. Several RLV devel opers planning crewed
vehi cl es suggested that a requirement for human intervention would be
fulfilled by a pilot in command of the vehicle.

In response to the coments, the FAA acknow edges that autononous
flight safety systens are technically feasible and has all owed total
reliance on an autononous FTS where risk to public safety is extremnely
low. In requiring human intervention capability for activation of an
FSS the FAA does not intend to forecl ose devel opnent or use of
aut ononous systens. The FAA al so does not intend that autononous
deci si on-maki ng woul d be forecl osed. However, the FAA does consider
that total reliance on a fully autononous systemto assure RLV safety
to the public is unwarranted until a greater |evel of confidence in
such systens can be obtained and accordingly requires that capability
exi st for a person to intervene and nake decisions for FSS activation
Two recent studies by the National Research Council Commrittee on Space
Launch Range Safety and a Lockheed Martin technol ogy denonstration for
a new range safety system substantiate the technical feasibility of
aut ononous flight safety systens. However, concern renmins within the
governnent that the denonstration of such systens at the requisite
| evel of confidence remains sone tinme away. A 1999 failure of
aut ononous flight return and flight safety systens on a Perseus B drone
aircraft illustrates the benefits of human intervention capability in
the event an aut ononmous system does not perform as intended. Wen the
aut ononous flight return system and manual ly comanded FSS fail ed,
havi ng hunman control allowed the Perseus B's controllers to nove the
vehicle away from a densely popul ated area before total conmand was
| ost during the |ast few thousand feet of descent through | anding on
Interstate 40 in California. For such reasons, NASA and its industry
partners involved in X-33 and X-34 technol ogy denonstration prograns
use human-in-the-loop flight term nation systens to ensure public
safety, even though the vehicles are autononmous during nom nal flight.

The FAA supports the continued devel opnent of autonomous flight
safety systens but does require, for the present, human intervention
capability to assure public safety and in doing so nakes no distinction
inthe final rule between test flights and operational flights.

Aut ononous navi gation of RLVs combined with human intervention
capability to verify safety-critical systemstatus and override or
redirect automated functions would be all owed under the final rule. No
change is made in Sec. 431.43(a)(5) of the final rule fromthat
proposed i n the NPRM

Section 431.43(b) of the final rule inposes the requirenent that an



applicant for an RLV mission |license identify nom nal |anding and
vehicl e staging inpact or landing areas, if any. Also, if an applicant
relies upon the ability to attain one or nore contingency abort
| ocations during launch or reentry in order to satisfy acceptable risk
criteria of the final rule, they nust be identified as part of the
safety review process as well.

For each location identified, the FAA would deemit suitable for
purposes of |aunch or reentry safety if, in addition to any
envi ronment al consequences that nust be assessed, the three-sigm
di spersion of the vehicle or vehicle stage can be contained entirely
within the designated location and it is sufficiently large as to
contain |anding inpacts, including debris and toxic rel ease. The
appl i cant woul d al so have to denonstrate to the FAA that a designated
|l ocation is attainable by its vehicle. ACTA comented that based on X-
33 and other RLV designs, the availability of excess energy that would
be needed to maneuver cross-range to attain a contingency abort
location is usually limted maki ng aborts on azinmuth nore likely. If
that is so, an applicant could show capability to perform on-azinmuth
aborts through anal yses, sinulation or testing. O her contingency abort
scenarios may include a return to the launch site, an abort to orbit
al t hough not the intended final orbit, and abort to an unpopul at ed
downr ange | ocation, such as a broad ocean area. An applicant woul d
therefore have to denonstrate that its vehicle can be maneuvered to a
designated | anding area given the set of three-sigm bounded
trajectories for a proposed mission and under the failure nodes for
whi ch that [ ocation would be utilized. Vehicle stages, including those
that fail to ignite or that otherw se operate in non-nom nal fashion,
must al so satisfy the three-sigma dispersion criterion contained in
Sec. 431.43(b) upon inpact or |anding and the risks that attend staging
i npacts woul d be considered part of the m ssion assessed agai nst
acceptable mssion risk criteria set forth in Sec. 431.35(b). Comments
on size suitability of a landing | ocation designated under
Sec. 431.43(b) were addressed in the discussion of public comments on
the FAA's three-pronged public safety strategy in RLV m ssion
I i censing.

Draft interimsafety guidance for RLVs issued by the FAA and nade
the subject of the February 11, 1999 public neeting included as a
saf ety objective the notion that an RLV operator woul d necessarily
desi gnate pre-planned, pre-approved abort |landing sites that avoid air
traffic areas along the intended flight corridor for the vehicle during
all flight phases. Industry voiced objections to the requirenent based
upon feasibility and cost of conpliance particularly if each such site
had to be evaluated for environnmental inpacts, and stressed that
neeting the expected casualty criteria for acceptable risk to public
saf ety should be sufficient. Careful consideration by the FAA of
i ndustry concerns resulted in the approach proposed in the NPRM and
adopted in the final rule, requiring designation by an applicant of
contingency abort locations only if it is necessary to do so in order
to satisfy the acceptable risk criteria of the rule. Consistent with
the NPRM the final rule does not require designhation of a contingency
abort location for all missions or for all phases of a proposed
m ssi on; however, an applicant would have to show that an uncontrolled
randomreentry (e.g., due to orbital decay) will not exceed acceptable
risk criteria for the mssion. Except where reliance on a contingency
abort location is necessary to denonstrate that acceptable risk



criteria for the mission will not be exceeded, discretion is left to an
applicant for an RLV mission |license to determ ne whether to select, in
advance of a mssion, an alternative location within which to |land a
vehi cl e during ascent or descent flight.

O bital Sciences asked for clarification of the reference in
Sec. 431.43(b) to a contingency abort |ocation and whether it would be
regulated as a reentry site. The final rule defines a contingency abort
to nean cessation of vehicle flight during ascent or descent, in a
manner that does not jeopardize public health and safety and the safety
of property, in accordance with mission rules and procedures. Cessation
of vehicle flight may be done
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t hrough destructive or non-destructive nmeans. The definition further
provi des that contingency abort includes |anding at an alternative

| ocation that has been designated as a contingency abort location in
advance of vehicle flight. A contingency abort |ocation may be a
reentry site operated by a non-Federal entity under an FAA |icense or a
| ocation for which an RLV operator is allowed access, by agreement with
the owner, as long as its suitability for use by an applicant is
evaluated as part of RLV mission |icensing. A contingency abort is not
limted to reentry and nmay occur during any flight phase of an RLV

m ssion. A pre-selected contingency abort |ocation would be eval uated
as part of the environnental review required for a proposed m ssion, as
explained in the discussion pertaining to Sec. 431.93 of the final

rul e.

Simlarly, Space Access commented on the need to differentiate
between a reentry site and a |l anding site. Al though commenters may
refer to a landing site in commenting upon the |ocation at which a
reentry vehicle may land, this final rule uses the term “reentry
site'' as defined in Sec. 401.5.

Vel a al so asked for clarification of what is neant by a | andi ng
site asking, hypothetically, whether it would be all area within the
restricted boundary of Los Angeles International Airport. The
designated location for |anding an RLV, whether it be a reentry site or
desi gnat ed contingency abort |ocation, would cover all restricted area
wi thin which the three-signma dispersion of a vehicle may occur for
pur poses of assessing size suitability. Were, for exanple, debris or
toxi c funmes may be di spersed upon | anding, an applicant would al so have
to show that the restricted area is sufficiently |large and renoved from
public access as to contain the three-sigm dispersion area for the
vehicle at all landing points. To acconplish this result at an airport,
an applicant may denonstrate that its vehicle can | and on a desi gnated
runway with the required |l evel of predictability and that the
restricted area of the airport is sufficiently large as to contain the
vehi cle and any toxic emissions within its boundary should the vehicle
touch down at any point within the three-signma dispersion area of the
vehi cl e.

Section 431.43(c)(1) requires a collision avoidance analysis to
assure a 200-kiloneter separation of an RLV from any i nhabitable
orbiting object during |l aunch and reentry and defines |aunch w ndow
closure requirenents. Sonme questions were raised in the cooments as to
who woul d performthe analysis and how it would be perfornmed. Timng of
the analysis was also raised in the conmments to address dynam c



schedul i ng demands of RLV | aunches and reentries.

The FAA nmaintains a nenorandum of agreement with U. S. Space Conmand
to facilitate the conduct of collision avoi dance anal yses required for
|l aunch activities. Currently, only ELV | aunches require a collision
avoi dance anal ysis which can generally be performed in advance of a
| aunch based upon a stable, scheduled date or dates for |aunch. The FAA
understands that for RLVs, there is greater uncertainty in scheduling a
reentry event because of the potential need to conpl ete additional
orbits before reentry readiness is confirned. Yet, just as aircraft
file a flight plan to operate in the National Airspace System and avoid
collision with other aircraft, RLV reentries nust be coordinated to
assure no collision occurs on orbit with inhabited orbiting objects.
The FAA is engaged in discussions with U S. Space Command on how best
to acconplish collision avoi dance anal yses and has specified in this
and other regulations only that it be perforned, w thout designating
the point of contact for an applicant. The collision avoi dance
requirement is included in this final rule to alert RLV operators to
the need for such an analysis for every |aunch and reentry. Means of
conmplying with the collision avoi dance requirenent may be supplied in
advi sory material prepared by the agency or through future rul enmaking.

Lockheed Martin noted in its comments that it intends to address
space station servicing as part of its commercial |aunch services
mar ket and may require the ability to do so on a first orbit, contrary
to rule restrictions. Lockheed Martin recomends addi ng an exception to
this final rule to address circunstances in which the inhabited
orbiting object is the intended destination for a |launch. A docking
maneuver woul d not be considered |licensed activity under this fina
rule. Although the requirement for a collision avoi dance analysis is
directed at avoi ding such contact during licensed | aunch and reentry
operations, the FAA declines to adopt Lockheed Martin's reconmendati on
for the time being preferring instead to consider granting a waiver to
the restriction on an individual basis to assure that safety
consi derations are not conprom sed.

Section 431.43(c)(2) prohibits, for any RLV, substantial dwell tine
by its Il P over densely popul ated area during any segnent of m ssion
flight. Comments directed at this restriction were addressed in the
di scussi on of public comment on the FAA' s three-pronged public safety
strategy for RLV missions and the interested public is referred to that
di scussi on.

A requirenent to ninimze debris generation in the space
envi ronment has been part of FAA | aunch |icensing regulations for the
past year. Despite a comment fromKelly that the rule is too directive,
the final rule inposes a conparable requirement on RLV nmissions to
ensure that debris risks are mtigated. Debris propagation would
interfere with other RLV mi ssions, as well as ELV | aunches and
satellite operations in space. To mnimze that possibility,

Sec. 431.43(c)(3) prohibits unplanned physical contact between a
vehicle and its conponents and payl oad after payl oad separation. The
final rule also prohibits debris generation from conversion of energy
sources into energy that would fragnent the vehicle or its payload. ELV
operators are capable of conplying with this requirenment and the FAA
finds it prudent to extend it to RLV operators as well, although RLV
operators may utilize neans other than those typically applied to ELVs
to conply with the requirenment. The final rule alerts prospective RLV
operators to the debris mtigation requirenent sufficiently early in



RLV desi gn and mi ssion planning as to minimze any burden of conpliance
with its terns.

The crew rest requirenments presented in Sec. 431.43(c)(4) of the
NPRM pronpted two comments. B-G stated that it would not object to
appl ying the proposed requirenents to the crew on a piloted vehicle if
it were made clear that the rest required could take place aboard the
vehicle. The FAA intends the crew rest requirenments proposed in the
NPRMto apply to all vehicle safety operations personnel wherever
| ocated and does not specify in the final rule where required rest nust
take place. The FAA concurs with B-G s observation that rest may take
pl ace while on board a vehicle. ASTi suggested using aircraft crew rest
requi rements for ground and flight crew. Crew rest requirenents
contained in the rule are simlar to those inposed by the Air Force for
Federal |aunch ranges and have proven effective in acconplishing their
public safety objective. Accordingly, the FAA adopts those requirenents
for RLV operations in the interest of public safety preservation. As
al ready noted, the FAA will separately consider additional human
factors for crewed and passenger-bearing vehicles in a future
rul emaki ng.

Section 431.43(d) provides popul ation overflight restrictions
applicable only to
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unproven vehicles.\8\ In an Cctober 8, 1998 letter from AST' s Associ ate
Adm ni strator to the COMSTAC, the FAA requested input fromthe RLV
wor ki ng group on, anong other things, criteria for defining the types
of test flight programs required to allow over-flight of popul ated
areas by RLVs during launch and landing and criteria for transitioning
froma flight test programto an operational program Subsequently, the
FAA issued draft interimsafety guidance for RLVs and convened a public
nmeeting to address safety objectives that included avoi dance of
overflight of densely popul ated areas and a test flight denonstration
program denonstrating abort and recovery capability before allow ng
substanti al overflight of popul ated areas.

\8\ Comments on these restrictions are addressed above in the
anal ysis of public comment on the agency's three-pronged public
safety strategy for RLV m ssions.

Intended as a starting point for devel opnent of an RLV licensing
process between governnment and industry, the April 29, 1999 ""Draft
Fi nal Report on RLV Licensing Approaches'' (COVSTAC report) adopted by
the COMSTAC at its May 1999 neeting refl ects some working group areas
of consensus; however, additional views expressed by individual working
group nenbers were included in the report. Wth regard to a test flight
program the COMSTAC report defined a test flight, supported RLV
m ssion licensing involving overflight of a populated area foll ow ng
successful conpletion of a flight test program and denonstration of
acceptable risk in accordance with a licensing plan, and would all ow
multiple flights comprising a flight test programunder a single
license. The COVBTAC report also reflects the RLV working group view
that a system may be decl ared operational after successful conpletion



of its flight test programin accordance with the |icensing plan and

t hat prudent exploration of the design envelope ultimately yields a
fully operational system approved for flight in all regions of its
desi gn envel ope. The COMSTAC report is included in the docket for this
r ul emaki ng.

bj ections voiced by RLV devel opers at the February 1999 public
nmeeting regarding requirenents for flight testing pronpted the FAA to
exclude from proposed regul atory requirenents the need to conduct a
flight test or denonstration program before comenci ng operati onal
m ssions. Supplenentary informati on acconpanyi ng the NPRM expl ai ns t hat
the FAA considered but discarded the requirenent for a flight test
regime, a distinct change fromthe approach considered in draft interim
saf ety gui dance. However, the NPRM di stingui shes between flight
restrictions for ““unproven'' RLVs and all RLVs. Anpong ot her things, an
““unproven'' RLV would not be allowed to fly over a densely popul at ed
ar ea.

The term " ~“proven'' does not appear in the regulatory text. The
agency explained that it was not proposing criteria, such as the nunber
of flights required, to determ ne the point at which a vehicle
transitions from “unproven'' to "~ proven'' noting that the point of
demar cati on may depend upon uni que characteristics of a vehicle. In the
NPRM the FAA explained that flight data woul d be necessary in order to
val i date an operator's risk analysis and show that the vehicle
performed as assunmed in the risk analysis. The FAA further expl ai ned
that the nunber of flights necessary to validate a vehicle's risk
anal ysis woul d depend, at least in part, on the severity of risks to
public safety posed by the nature of operations the vehicle would be
expected to performunder an applicant's proposal. The exanple cited in
the NPRM addressed reliance upon abort capability as a basis upon which
the FAA would allow flight by a ~"proven'' vehicle over a popul at ed
area. Because the consequences of failure would, in all likelihood,
viol ate acceptable risk criteria for the mssion, the applicant woul d
be required to denonstrate a sufficiently |low probability of failure to
satisfy the criteria. It should be noted, however, that the final rule
does not require denonstration of abort and recovery nmaneuvers.

An operator may find it desirable to conduct a flight test program
to gain confidence in system performance and reliability that may not
be attai nable through ground testing and sinmnul ations. Even those
operators and RLV devel opers whose designs include subsystens and
conmponents for which there exists sonme performance data may determ ne
that it is useful to performtest flights in order to gain data
regardi ng use of components in a new flight environnent or in
combi nati on

The FAA requested views on appropriate nmeans of validating new
vehicl e performance and criteria for determ ning the point at which a
vehicle may be considered " "proven.'' Unfortunately, no specific
criteria were offered in the docketed comments to assist the FAA in
differentiating a ~proven'' RLV froman " unproven'' one. |nstead,

i ndustry comrents focused upon the difficulty of satisfying the
operational restrictions proposed for RLV flight over popul ated areas.
Several suggested that satisfying acceptable risk criteria for an RLV
m ssion should be sufficient. O hers suggested using FAA regul ati ons
covering experinental aircraft as the basis upon which flight tests may
be authorized, that is, without reference to expected casualty
criteria.



The FAA continues to maintain that it is inappropriate to draw a
bright Iine between " “unproven'' and " “proven'' RLVs for purposes of
defining operating restrictions. Wthout flight data, the FAA does not
bel i eve that sufficient confidence can be placed in the results of risk
anal yses to warrant exclusive reliance upon an anal yti cal denonstration
of acceptable risk criteria or a systemsafety assessnent. The FAA
retains flexibility in the final rule to evaluate RLV concepts on an
i ndi vi dual basis and consider flight data submtted by an applicant to
validate risk anal yses perforned as part of the system safety process
requi red under the regul ati ons. Mreover, proven performance within an
approved flight envel ope would not signify that an RLV is " proven'
for all flight purposes. Mdifications in design and expansion of the
performance envel ope for successive RLV m ssions nmust be considered by
the FAA in issuing a safety approval and possibly relieving operationa
restrictions.

The FAA maintains restrictions on " “unproven'' RLVs as distinct
fromall other RLVs in the final rule. The FAA does so with the
understanding that there currently exists no commercial RLV eligible
for "~ proven'' status because commercial RLVs have yet to be tested,
much | ess operated. The agency anticipates that future rul emaki ng may
nmodi fy these distinct requirenments as RLV concepts becone operational
In the near-term the FAA woul d eval uate, on an individual basis,
whet her an RLV' s performance is sufficiently reliable to allow flight
over a densely popul ated area because risk to public safety is
sufficiently renote

Al though a flight test programis not required in the final rules,
an applicant may utilize a flight test programas part of its proposed
pl an of operation and, through consultation with the FAA obtain safety
approval to operate within, or up to, a specified performance linit and
al so to nake adjustnents in non-safety-critical vehicle systens w thout
requi ri ng advance approval fromthe FAA beyond that already granted by
the license. Adjustnents that do not affect public safety or the safety
of property woul d not require anmendnent of an application or of a
Iicense. A nore conplete discussion of nmatters requiring nore
formal i zed FAA approval appears in the discussion of
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Sec. 431.73--" "Continuing accuracy of l|icense application; application
for nodification of license.'' Further denonstrations of perfornmance
and validating data woul d contribute to the basis upon which the FAA
may approve increases in the approved flight envel ope for successive

m ssi ons.

Comments regarding restricted popul ation overflight by RLVs are
addressed in the discussion of the agency's three-pronged public safety
strategy for RLV m ssions.

For RLVs that reenter fromEarth orbit, Sec. 431.43(e) of the fina
rule directs that for reentry to occur, the operator or |icensee nust
be able to nonitor the status of safety-critical systens before
enabling reentry flight and thereby verify that the vehicle can reenter
safely and issue a command to enable reentry. Conments regardi ng
nmoni toring requirenents and human intervention to enable reentry are
al so addressed above as part of the operational restrictions on RLVs
that the FAA inposes to assure RLV nission safety to the public. As
not ed above, it may not be necessary to nonitor safety-critical systens



i mredi ately before reentry flight commences in order to assure reentry
safety. Verification of vehicle status and position one or nore orbits
before reentry flight is planned may be sufficient to assure safe
reentry. Accordingly, the FAA nodifies this section of the final rule
by removing the word " “imediately'' fromthe requirenent in

Sec. 431.43(e)(1) of the final rule and has nmade nonsubstantive changes
for clarity.

Section 431.45 M shap Investigation Plan and Emergency Response Pl an

Section 431.45 requires submi ssion of a mshap investigation plan
(MP) that satisfies reporting requirenents and provi des procedures for
cooperating with an FAA and National Transportation Safety Board (NTSB)
i nvestigation, and an energency response plan (ERP) for notification of
|l ocal officials and information dissem nation to the public. As crafted
in the NPRM |aunch-related information for a MP covering an RLV
m ssion was outlined in Sec. 415.41 of the FAA Licensing Regul ations,
14 CFR 415.41, and an applicant was referred to that section for
additional requirenments in preparing a sufficient MP. In this manner,
the MP would include the accident investigation plan applicable to
| aunches under 14 CFR part 415 and additional requirenents addressing
acci dents, incidents or other unplanned events during the reentry
portion of an RLV m ssion. Upon reconsideration, the FAA has determ ned
to include stand-al one accident, incident and m shap investigation
requi renents covering all phases of an RLV nission and to renove
reference to part 415 fromits requirenents. References to part 415
t hat appeared in proposed Sec. 431.45 are renoved from Sec. 431.45 in
the final rule and the data requirenments for purposes of imediate
notification and submission of a witten prelimnary report to the FAA
are listed in Sec. 431.45. Additional nodifications have been nade for
t he purpose of ensuring consistency in notification and reporting
requi renments for ELV and RLV mi shaps.

Nort hStar requested clarification of the term ™ imedi ate'' for
pur poses of accident notification and requested that a tine interval,
such as one hour, be specified. Due to the severe nature of an
accident, the FAA requires notification as soon as an event occurs, not
wi thin an hour or nore. Therefore, the FAAw Il not include a tine
interval in the final rule. The FAA understands that imediate
notification will not include all of the relevant details. Mre
detail ed informati on woul d be provided in the followup prelimnary
witten report required within 5 days of the event. ERPS expressed
concern over the requirenment inposed upon the MP that it provide for
i mredi ate notification that includes potential consequences for other
vehi cles or systens of simlar type and proposed operations. ERPS
states that this information woul d not be available until research and
anal ysis is perfornmed. The FAA agrees and notes that this requirenent
is now an elenment of the witten report. ERPS further suggests that the
witten prelimnary report identify the cause of the m shap. The FAA
di sagrees because accurate information concerning the cause of a m shap
will not necessarily be available until an investigation is conducted.
Identification of the cause of a mishap is an investigation report
requi rement under Sec. 431.45 of the final rule.

Section 431.47 Denial of Safety Approval



Section 431.47 of the final rule provides that the FAA notifies an
applicant in witing if safety approval is denied and provides the
reasons for the denial. Safety considerations addressed through
performance-based criteria included in the final rule may neverthel ess
result in denial of safety approval where the FAA determ nes that a
proposed nission would jeopardize public health and safety and the
safety of property even though an applicant has addressed the el enments
required for safety reviewin its application. The applicant can
respond and correct any deficiencies identified by the FAA and request
reconsideration. An applicant is notified directly by the FAA

The Aircraft Omers and Pilots Associati on (AOPA) expressed concern
that others affected by issuance of an RLV m ssion |license, such as
users of the National Airspace System should have an opportunity to
voi ce concerns over issuance of the approvals leading to a license. The
FAA does not envision an open |icensing process that would all ow
conpeting concerns to prevent issuance of a license. Rather, the FAAis
desi gning a concept of operations for use of the national airspace
systemto ensure that all users can be accommobdat ed safely and wi t hout
unr easonabl e di sruption.

Kelly and ERPS inquired as to the timng of a denial of safety
approval . The FAA envisions that individualized aspects of the safety
revi ew process woul d require feedback, on an ongoing basis, fromthe
FAA to an applicant as additional data needs are identified.
| rpedi ments to i ssuance of a safety approval would result from either
deficient information, which would be identified to an applicant in the
course of the FAA's review, or inability by an applicant to satisfy
safety criteria outlined in subpart C of the final rule, part 431. The
FAA woul d not withhold its conclusion if it determ nes that a proposed
nm ssi on cannot be approved for safety reasons, but would provide such
i ndi cations to an applicant who could nodify its proposal to satisfy
safety criteria. By statute, the FAAis commtted to a 180-day revi ew
period for review of an accepted application and is also statutorily
bound to notify an applicant not later than 120 days after receiving an
accepted application of any pending issue. The conbi nation of statutory
deadl i nes, pre-application consultation to facilitate preparation of an
acceptabl e application, and FAA commitnment to an interactive and
consultative licensing programshould relieve any concern anpong
applicants that the FAA would delay in making the determ nations
required for an RLV mi ssion |icense.

Subpart D--Payl oad Reentry Review and Determ nation

Reentry of a payload may present policy and safety issues different
fromthose presented when a payload is |aunched. Accordingly, a
determ nation separate froma payload determination is required to
reenter a payload, whether it is one that was reviewed for |launch or an
object retrieved fromspace for return to Earth

[ [ Page 56645]]

ERPS did not object to the requirenent for a payload reentry
determ nation but questioned where responsibility lies for obtaining
one. An owner or operator of the payload proposed for reentry may
request the determination in place of an RLV operator; however, an RLV
m ssion or licensee desiring to reenter a payload on its vehicle nust



ensure that a favorable determ nati on has been made by the FAA
Accordingly, it is ultimately the responsibility of an RLV m ssion
licensee to ensure that a payload reentry determ nati on has been
requested, if necessary, and that a favorable determ nation is made
before proceeding with the m ssion

Section 431.51 General

Section 431.51 states the requirenment for a payload reentry revi ew
and determ nation. It may be requested as part of, or separate from an
RLV mission |license application review but nust be conpleted favorably
for a payload to be reentered to Earth.

Section 431.53 ( asses of Payl oads

In the interest of facilitating RLV mission |icensing, payloads
sharing comon characteristics my be reviewed as a general class and
determi ned appropriate for reentry. Unique characteristics of payl oads
within the class, such as hazardous materials contained within the
payl oad, may subject a particular payload to individual review Because
a payload reentry determ nati on may be issued far in advance of an RLV
m ssion, current information regarding each payload to be reentered
must be reported to the FAA at | east 60 days before a schedul ed RLV
m ssion involving the payl oad. The FAA can then ensure that a payl oad
approved generally as part of a class does not pose uni que hazards or
policy considerations that nust be separately addressed.

TGV considers that 60 days notification should be replaced with 24
hours, particularly for payloads simlar to those previously |aunched
and reentered, to facilitate rapid response tine by an RLV operator.
The FAA extends to RLV missions the existing 60-day notification period
applicable to ELV-Iaunched payl oads for the tine being but notes that
only updated information not previously reported to the FAA and
reviewed as part of the payload reentry review would require
subm ssion. An applicant for a payload reentry determ nati on woul d be
wel | -served to anticipate the types of payloads and their contents that
it envisions reentering.

Section 431.55 Payload Reentry Review

O her Federal agencies are consulted in perfornmance of a payl oad
reentry review, as is done in the payload review process, to deternine
whet her reentry of a proposed payl oad poses any issues that would
adversely affect U S. national security or foreign policy interests or
woul d j eopardi ze public health and safety or the safety of property. As
in a payload review, as well as other reviews required for an RLV
m ssion license, the FAA inforns the applicant in witing of
i npedi ments to issuance of a favorable determ nation, allow ng the
applicant an opportunity to respond or revise its application. Kelly,
ERPS and NorthStar expressed the same concerns over timng issues
al ready addressed as part of the policy and safety revi ew process
outlined above. The agency response is the sanme as previously stated
with regard to such concerns.

ASTi inquired as to whether a payload that is |aunched and
subsequently reenters without leaving an RLV requires a payl oad reentry
review. The agency does require a favorable determ nation for a payl oad



to be launched and subsequently reentered, whether or not it is first
depl oyed fromthe vehicle and then reentered aboard the sanme or other
RLV. Changes in payload characteristics nmust be evaluated to ensure
reentry is appropriate. Mreover, a payload that is not hazardous or
problematic in ternms of U S. policy for launch purposes may pose
concerns to public safety or the U S. Government upon reentry.
Accordingly, a prudent RLV or payl oad operator nay seek a payl oad
reentry determnation if there is a possibility that a payl oad, once
| aunched on an RLV, cannot be depl oyed and woul d renmai n on-board the
vehicle for reentry.

Section 431.57 Information Requirements for Payl oad Reentry Revi ew

Specific information requirenents for a payl oad reentry
determnation are listed in this section of the final rule. NorthStar
suggests that a means of assuring confidentiality of proprietary
i nformation be provided. As specified in 14 CFR 413.9, any person
furnishing information or data to the FAA may request, in witing, that
its trade secret or proprietary comercial or financial data be treated
in a confidential nmanner.

Section 431.59 |Issuance of Payload Reentry Determ nation

Section 431.59 provides the bases upon which the FAA issues a
favorabl e payl oad reentry deternination. |If an unfavorable
determination is issued, the applicant is notified by the FAA in
witing, and has an opportunity to respond to the reasons for denia
and request reconsideration. In response to a request from ERPS for
clarification, the FAA states that a person denied a favorabl e payl oad
reentry determnation may respond and request reconsideration
i medi ately upon obtaining witten notice fromthe FAA or may wish to
do so at a future tine.

Section 431.61 |Incorporation of Payload Reentry Determnation in
Li cense Application

As previously stated, a favorable payload reentry determ nation is
required for an RLV m ssion that includes a reentering payload. If
i nformation on which a favorable determ nation is based changes before
the conduct of an RLV nission, the FAA nust be provided with updated
data and may perform an additional review including coordination with
ot her Federal agencies. The FAA would do so if changed information
signals possible effects on the FAA' s safety mandate or on U. S.
Government interests safeguarded through the licensing process. These
requirenments are consistent with current practice with respect to
payl oads proposed for |launch on ELVs. Section 431.61 of this final rule
extends this practice to RLV m ssions.

ERPS comented that the responsibility for complying with
Sec. 431.61 requirements should be inmposed upon the payl oad owner or
operator and not the RLV mission |icensee. The FAA di sagrees with ERPS.
The privilege granted to a licensee by an RLV nmission license is
condi ti oned upon the FAA having current information that is material to
public health and safety and safeguarding U. S. national security and
foreign policy interests. Because the FAA does not |icense payl oads or
their owners and operators, the RLV mission licensee is in the best



position to ensure that its custoner, the payl oad owner or operator,
reports changes in information to the |licensee and to the FAA. By doing
so, the licensee can feel confident that it is in conpliance with the
license. This responsibility is properly assigned by the final rule to
the RLV mission |icensee.

Section 431.71 Public Safety Responsibility

Consistent with current practice for ELV | aunch |icenses,
Sec. 431.71 of the final rule states the basic principle that a
licensee is responsible for ensuring
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saf e conduct of licensed activities. Alicense is issued on the basis
of representations contained in an application that have been revi ewed
and approved by the FAA. Accordingly, a licensee is responsible for
ensuring that it operates in a manner that is consistent with its
application. Any deviation fromthe application would be a basis for
revocation of the license or other enforcenent action by the FAA

agai nst a |icensee.

Section 431.73 Continuing Accuracy of License Application; Application
for Modification of License

Section 431.73 applies to a licensed RLV nission, the FAA' s
regul atory program for requiring approval of any changes in |icensed
activity fromthat reviewed by the FAA and authorized by a |license. A
licensee is therefore responsible for ensuring that representations
contained in its application remain accurate for the |life of the
I icense. Any proposed change in operation that may affect public health
and safety or the safety of property is subject to prior approval by
the FAA Section 431.73(b)(2) lists elenments of an application that, if
altered or affected by the change, would constitute a change in the
accuracy of the license application. An application to amend or nodify
a license nust conply with 14 CFR part 413 requirenents applicable to
preparati on and subm ssion of an application. The FAA does not re-open
findings that are not affected by a proposed change and limts its
review to those determ nations affected.

Kelly coomented that a tinme limt should be inposed upon FAA
license nodification reviews and that a fast track approach shoul d be
used for issue resolution. The FAA has not specified in regulations the
anount of tinme within which it would approve an application to anend a
license. A proposed nodification may affect approvals already granted
in a significant way, essentially requiring that they be perforned
anew, such as where an RLV safety-critical systemor m ssion proposa
woul d change significantly. In such cases, the FAA may treat the
application for nodification as a new |license application and comrence
t he 180-day review clock. Mnor changes would require far less tine.
This variability prevents the FAA frominposing upon itself strict tine
limts, other than those dictated by statute, for reviewi ng a proposa
for nodification of a |icense. The FAA does agree with Kelly, however,
that issues posed by a proposed nodification should be identified as
quickly as practicable to facilitate their resolution and to this end
seeks support fromthe proponent of the nodification. Wth this in



m nd, Sec. 431.73(c) requires that the |icensee seeking nodification of
its license identify those parts of its license or its application that
woul d be changed or affected by a proposed nodification

USA and ERPS requested clarification of FAA policy on what
constitutes a material change requiring reporting to the FAA and
request for license nodification. ERPS is concerned that too strict a
requi renment would have a chilling effect on willingness of |icense
applicants to disclose fully technical information in an application.
ERPS woul d |i ke the FAA to designate those designs, operations and the
like that nmust be " "frozen'' in order to remain in conpliance with a
license. O herwise, according to ERPS, a devel opnent program woul d be
hi ndered by the need to continuously submt |icense nodification
applications to the FAA

In response to USA and ERPS, FAA believes that a change is materi al
if it could affect fulfillnment of the FAA's safety mandate, that is, if
it could affect public health and safety or the safety of property. The
final rule designates procedures, hardware, systenms and plans that, if
changed, could affect public safety. The final rule does so in the
interest of providing notice to RLV mission |icensees of particular
aspects of an RLV mission application that nust be maintained under
current FAA approval for the license to remain valid. M nor
nodi fication to the list that appears in Sec. 431.73(b)(2) is made in
the final rule to track nore closely the required conponents of a
Iicense application

Section 431.75 Agreenents

For reasons explained in the NPRM an RLV mi ssion |icensee nust
enter into a variety of agreenents, including an agreenent for use of
property and services of a Federal |aunch range, if applicable, or an
agreenment with a licensed site operator. If launch and reentry wll
occur at separate sites then agreenents with each site operator would
be required. The FAA expects that |icensed operators of |aunch and
reentry sites will inpose safety requirenments on their custoners,
including RLV mission |licensees, that would cover activities other than
Il aunch and reentry at the site. Adherence to such safety requirenents
is also a requirenment under the RLV mission |icensing rules.

Where a licensed site is used to support launch or reentry for an
RLV mi ssion, Sec. 431.75(b) of the final rule requires an agreenent
between an RLV mission |icensee and the U. S. Coast Guard for issuance
of Notice to Mariners before a launch or reentry unless the |icensed
site operator already has arrangenents in place under the ternms of an
agreement with the U S. Coast Guard. A sinmilar agreenment is also
requi red between an RLV mission |icensee and the regional FAA office
for issuance of Notice to Airmen and for closing of air routes during
| aunch and reentry w ndows, unless the |icensed site operator naintains
a conparabl e agreenment. An RLV mission |licensee al so bears
responsibility for such agreenents when it uses a private site or has
exclusive use of a site that is not a Federal |aunch range. Were
| aunch or reentry takes place at a Federal |aunch range, the Federal
range authority coordi nates the Notices with the U S. Coast Guard and
FAA regional offices, respectively, so the requirenment would not be
i nposed on the RLV mission |icensee.

ACTA commented that closing of air routes anywhere under the flight
path of an RLV may be too restrictive. ACTA states that Federal | aunch



ranges close airways only if the hazard area includes any part of an
airway or the vehicle or any of its jettisoned stages and debris would
penetrate an airway at an altitude bel ow 100,000 feet. Instead of a
change in the final rule, the FAA prefers to resolve air route closing
i ssues, including those presented by potential use of contingency abort
| ocations, as part of the concept of operations it is devel oping for
use of the National Airspace System and on an individual basis as part
of the FAA's safety review of a proposed mi ssion. The FAA al so reserves
discretion within the FAA regional office to inpose neasures deened
necessary by that office to protect public safety. The need to clear

ai rspace over a contingency abort |ocation may depend upon a nunber of
factors, such as the likelihood of using that |ocation, air traffic
density around it, and the time required to coordi nate and cl ear

ai rspace should a contingency abort be inplenented. The FAA nakes no
change to the final rule requirenment regarding agreenents for notices
to mariners and airmen.

Section 431.77 Records

Section 431.77 extends record retention requirenents inposed on ELV
| aunch licensees to RLV mission |icensees. The FAA does not accept the
recommendati on offered by TGV to change the record retention
requirement fromthree years to one year. In the event of an accident
or incident in the course of an RLV mission, a licensee is required to
preserve relevant records until conpletion of any Federa
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i nvestigation and the licensee is advised by the FAA that the records
need not be numintai ned any | onger. ERPS questions why records nust be
mai ntained in perpetuity if they can be nmade available to the FAA The
FAA does not require perpetual record retention and does not intend to
be the custodial record retention office for private industry. The FAA
woul d share a licensee's interest in pronpt, efficient resolution of an
i nvestigation and would require that records be maintained in the

i nterest of devel opi ng accurate and conprehensive investigation
findings. The FAA does not envision that this requirenment woul d be
undul y burdensonme to industry.

Section 431.79 Reusable Launch Vehicle M ssion Reporting Requirenents

The FAA requested public conment on proposed reporting requirenments
contained in the NPRMin light of rapid turnaround m ssions
contenpl ated for RLV operations. The NPRM proposed 60-day and 15-day
reporting requirements in advance of an RLV mission, in addition to
m shap reporting consistent with the MP and ERP submtted as part of a
license application under 14 CFR 431.45. Lockheed Martin, ERPS and TGV
recommended a 24-hour advance reporting requirenment for an RLV mi ssion
for notifying the FAA of the tine and date of intended |aunch and
reentry of an RLV. TGV al so suggested 7 days advance reporting for a
new type of payload and 24 hours for a payload type previously
| aunched. Vel a argued that 60 ninutes advance reporting is no nore
realistic for an RLV than it would be for an aircraft and was echoed by
ASTi in suggesting use of an aircraft nodel and filing of a flight plan
inlieu of reporting. The X PRI ZE Foundati on and B- G suggested using



noti ce periods conparable to those used for issuance of notices to
airmen and notices to mariners. Kelly suggested a provision be added
for quick turnaround nissions, perhaps 3-7 days in |lieu of 15.

M ssion reporting requirenents as proposed in the NPRM provide a
m ni num of 60 days notice to the FAA of a planned mssion to facilitate
FAA scheduling and final checks on license status. Collision avoi dance
anal ysis nmust be conpleted and inspector schedul es arranged to
accomodat e mi ssion scheduling. As tine draws closer to an actua
m ssion, the FAA seeks 15 days notice of m ssion plans assumng a
licensee is then actively pursuing a | aunch canpaign to nmeet its
i ntended mi ssion date. The 15-day notice is provided to U S. Space
Conmand to facilitate its collision avoidance anal ysis and tracking
efforts. For ELV |l aunches, in particular, conparable requirenents have
been extrenely useful for the FAA and have not proven burdensone or
problematic for licensees. For purposes of facilitating FAA pl anni ng
and scheduling and to ensure the FAA can support a licensed RLV m ssion
as part of its launch manifest, the FAA retains the 60-day m nimum
reporting requirenent in the final rule. The FAA also retains the 15-
day requirenent. As RLV operation matures and if practical experience
so indicates, the FAA will consider nodification of these requirenents
in the future, particularly when necessary to facilitate rapid
t urnaround m ssi ons.

Comment s al so requested clarification of procedures and paperwork
required to fulfill reporting requirenents. Information that nust be
reported at | east 60 days in advance of a mission is not restricted to
a particular format. For 15-day notification of ELV | aunches, the FAA
utilizes the FAAJU.S. Space Command Launch Notification Form | ocated at
14 CFR part 415, Appendix A A licensee may use this formto provide
the required information.

Section 431.81 Financial Responsibility Requirenents

A conpani on rul emaki ng details requirenents for denonstration of
conpliance by an RLV mission licensee with financial responsibility
requi rements for reentry. For purposes of an RLV | aunch, requirenents
of 14 CFR part 440 apply. Financial responsibility requirenents
applicable to a particular mssion are set forth in a license order
that is part of an RLV mission |icense.

Section 431.83 Conpliance Monitoring

Section 431.83 of the final rule states the statutory requirenment
that a licensee nmust allow Federal officials or their designee access
to observe activities associated with the conduct of a |licensed
m ssi on, including contractor and subcontractor activities.

Kelly commented that access should be qualified by noting that to
t he maxi num extent possible it should be done on a non-interference
basis. ERPS requested clarification of FAA conpliance nonitoring
policy.

In fulfilling its safety mandate, the FAA nmay observe activities
associ ated with the conduct of licensed activity, including activities
conducted at a production facility or assenbly site, as necessary to
ensure conpliance by a licensee with the ternms and conditions of a
license. Representations nade by a licensee in its application are part
of the license and the FAA may observe any activities associated with



t he conduct of licensed activity to ensure adherence to representations
made in a license application. The FAA does not use, and has not used,
its authority to interfere with applicant activities or to in any way
obstruct them However, the FAAis entitled by lawto full access to
facilities and need not give a |licensee notice of its intent to nonitor
activities.

Section 431.85 Registration of Space hjects

Section 431.85 of the final rule retains proposed requirenents for
regi stration of space objects to facilitate fulfillnment of
responsibilities accepted by the United States as a signatory to the
Convention on Registration of Objects Launched into Quter Space.

Subpart F--Environmental Review

Subpart F contains environmental review requirenents applicable to
licensing of RLV m ssions. The FAA nust conply with the Nationa
Environnental Policy Act (NEPA), 42 U.S.C. 4321 et seq., Council on
Environnental Quality Regul ations for Inplenenting the Procedura
Provi sions of the National Environnmental Policy Act, 40 CFR parts 1500-
1508 and its own procedures.

Section 431.91 General

Section 431.91 of the final rule sets forth the basic requirenent
that an applicant for an RLV mission |icense nust provide to the FAA
sufficient information to enable the FAA to anal yze the environnenta
i npacts of proposed RLV mssion activities, including those to be
performed at a reentry site. Conparable requirenments for |aunch site
i mpacts are already required under 14 CFR 415.101, and are not repeated
her e.

Section 431.93 Environnental Information

Section 431.93 lists the categories of informati on the FAA requires
froman applicant in order to anal yze and assess environnental inpacts
resulting fromuse of a launch site, reentry site or contingency abort
|l ocation or RLV in the conduct of an RLV mssion, if use of that site
or vehicle as proposed is not already covered by existing environmental
docunentation. The sanme would apply to reentry of a payload that may
have significant environmental inpacts in the event of a reentry
accident. Oher information needed by the FAA for the agency to conply
with its environnental review requirenents under NEPA is al so required
fromthe applicant. Specific reference to the |launch site proposed for
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t he conduct of an RLV mission is added to the final rule to address
proposed use by an RLV operator of a private site not already assessed
by existing Federal environmental docunentation.

Kelly registered its concern that attenpts to conply with
environmental | aws have been known to quash conmercial projects and
expressed unease at the nunber of potentially applicable |Iaws and the
research needed to identify and conply with them Kelly suggested that



the FAA be aggressive, with support from Congress, in assuring that
environnmental |aws do not prevent the RLV industry from devel oping. In
a simlar vein, ERPS was concerned that every new type of RLV could be
subject to environnmental review requirenents and associ ated burdens.
ASTi suggested that a |icensed site operator should bear responsibility
for covering vehicles in its environnental docunentation

The FAA understands the conm tnent required by governnent and
industry to facilitate environnental reviews required by |aw Pre-
application consultation is a useful device for scoping environnenta
review i ssues presented by an RLV m ssion proposal, in addition to
technical safety and policy matters. |ssues presented by a specific
proposal woul d depend upon the proposed action, the proposed sites and
contingency abort locations if any will be used as part of an
application, and the vehicle proposed for flight. To the extent those
i ssues are covered by existing docunentation, such as that prepared in
support of a site operator license, the FAA "“tiers off'' of such
docunentation to ensure reviews are conducted only to the extent
necessary to deal with the unique attributes of a proposed nission. For
exanple, the FAA facilitates environnmental reviews for |aunch vehicles
by covering in programmati c docunentation a range of vehicle
characteristics. Accordingly, for many vehicles, only site specific
environnmental effects may require anal ysis.

The FAA works closely with an applicant to identify particul ar
envi ronment al data and docunentation needs and ensure conpliance with
applicable environnmental |aws. The agency encourages early invol venent
by an applicant in preparation of environnental docunentation to
facilitate the environnental review process and satisfy an applicant's
schedul i ng needs.

Part 433--License To Operate a Reentry Site
Section 433.1 Ceneral

A new part 433 is added to 14 CFR Chapter II1 governing |icensing
of the operation of a reentry site. The FAA will evaluate safety issues
on a case by case basis to allow prospective operators mnaxi mum
flexibility in determning the array of services that may be offered at
a site and this principle is reflected in Sec. 433.1 of the final rule.

A license would be required for an entity to operate a reentry site
and offer it for use by reentry vehicle operators. A separate |icense
to operate a reentry site is not required for an RLV or reentry vehicle
operator to develop and use a private facility for its exclusive use.
Saf ety and environnmental issues associated with private use of a site
by a launch or reentry licensee, as well as an RLV m ssion |icensee,
woul d be addressed as part of the license to operate the vehicle.

Section 433.3 |Issuance of a License To Operate a Reentry Site

Section 433.3 of the final rule establishes that, consistent with
its statutory nandate, the FAA will license an operator to operate a
reentry site in accordance with representati ons presented in an
application for review and approval by the FAA and subject to terns
and conditions stated in the |icense.

Kelly and ASTi inquired as to whether safety operations conducted
at a reentry site would be the sole consideration for |icensing



operation of a site. The FAA's mandate in |licensing the operation of a
reentry site also includes consideration of national security and
foreign policy interests of the United States. Governnment policy

consi derations would also be a factor in deternining whether a license
to operate a reentry site may be issued. However, issuance of a license
to operate a reentry site would not authorize an RLV or reentry vehicle
operator to use that site. An operator wishing to use the site for
reentry woul d have to denonstrate through the |icensing procedure
applicable to it that the site is suitable for the use proposed by that
operator in accordance with FAA regul ati ons.

NorthStar noted in its coments that a site may qualify as a
reentry site under certain conditions that nmay not exist on a year-
round basis due to atnospheric or other conditions. The FAA agrees and,
consistent with its approach to |licensing conmercial space
transportation activities, the authorization granted by a license to
operate would be limted to representations and infornmation contai ned
in the application and eval uated by the FAA

Section 433.5 Operational Restrictions on a Reentry Site

In addition to other limtations on operation inposed by the FAA in
accordance with Sec. 433.3, areentry site may only be offered for use
by those reentry vehicles, including RLVs, for which the three-signa
footprint of the vehicle is wholly contained within the site. \Wereas
Sec. 431.43(b) inposes a restriction on an RLV operator in identifying
suitable landing sites, a |licensed reentry site operator woul d be
simlarly restricted in terms of the vehicles that may land at its
reentry site. The criteria applicable to identifying and defining the
three-sigma dispersion of a reentry vehicle presented above in the
di scussi on of Sec. 431.43(b) and the agency's three-pronged public
safety strategy for RLV m ssions also applies to Sec. 433.5.

Orbital Sciences observed that an RLV stage that is not itself a
reentry vehicle is not covered by the definition of a reentry site and
therefore its | anding woul d not be regulated by the FAA Landi ng of
stages is covered by Sec. 431.43(b), which applies to vehicle staging
i npact areas as well as nom nal |anding and contingency abort | ocations
for an RLV.

Section 433.7 Environnental

Because licensing the operation of a reentry site is a major
Federal action requiring conpliance by the FAA with NEPA and associ at ed
regul ations, Sec. 433.7 of the final rule requires that a |license
applicant supply sufficient information to the FAA to enabl e the agency
to do so.

Section 433.9 Environnental Information

The FAA understands that a proposed reentry site may be covered by
exi sting docunentation that addresses environmental inpacts when that
site is used for certain purposes. Reentry inpacts may require
addi tional environnmental consideration and Sec. 433.9 establishes the
requi rement that information necessary for doing so nmust be provided by
an applicant for a license to operate the site as a reentry site. A
licensee authorized to operate a |launch site may, for exanple, be



required to submt additional data for agency review under
environmental |aws before the site may al so be authorized for use as a
reentry site.
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Part 435--Reentry of a Reentry Vehicle OQher Than a Reusabl e Launch
Vehicl e (RLV)

A new part 435 is added to 14 CFR Chapter |1l under the final rule
to address licensing requirenments for reentry of a reentry vehicle that
is not an RLV. Since the COVET/ METEOR program was di scontinued, all of
the reentry concepts presented to the FAA for informational purposes or
in pre-application consultation have involved RLVs. The final rule
therefore provides detailed requirenments for obtaining an RLV nission
license under part 431. Rather than repeat in part 435 all of the
requi rements of part 431 that are applicable to the reentry phase of an
RLV mission, part 435 expressly states requirenents and |icensing
considerations that are unique to reentry of a reentry vehicle that is
not an RLV. An applicant for a license under part 435 is referred to
part 431 for additional requirenments applicable to a proposed reentry.

The FAA uses the sanme three-pronged strategy to address public
safety considerations enployed in evaluating an RLV m ssion. Comrents
were solicited on the proposed approach of assessing reentry risk in
conmbination with the launch of the |aunch vehicle that placed the
reentry vehicle in Earth orbit or outer space. ERPS commented on this
conbi ned approach to risk noting that an RLV mission to |launch a
reentry vehicle as a payl oad for subsequent reentry involves three
events that, in conbination, nust satisfy the expected casualty risk
criteria for an RLV mission, that is, launch and reentry of an RLV and
subsequent reentry of the reentry vehicle. ERPS also stated that if the
RLV and reentry vehicle have different operators, they would be
required to negotiate their respective risks and the RLV nission
I'icensee woul d have to certify to the FAA that mssion risk is within
acceptable Iimts even though it is not the reentry vehicle operator.
ERPS t herefore recomends retention of the conbined risk approach
unl ess the reentry vehicle is intended to reenter after an RLV mi ssion
| i cense has expired

The FAA does not agree with the recomrended approach offered by
ERPS. Currently, in licensing ELV | aunches, the FAA considers, in sone
nmeasure, reentry of upper stages after an ELV | aunch is conpleted for
pur poses of assessing |launch risk because that is part of the |aunch
m ssion. In response to a question fromKelly regardi ng upper stage
reentry risk, the FAA woul d assess the risk of reentry of an expendabl e
upper stage of an RLV as part of mission risk for an RLV m ssion
Reentry of a reentry vehicle placed in orbit as part of an RLV | aunch
m ssion ought to be assessed as part of RLV mission risk, in the FAA' s
view, just as an RLV utilizing nultiple stages would be subject to
conbi ned risk assessnent for the mission, because its reentry nmay be
considered part of the launch nmission. The FAA notes, however, that its
conmbi ned ri sk approach would apply only to |l aunch vehicle stages and to
payl oads that are thenselves reentry vehicles. It would not apply to
natural de-orbiting of a satellite placed in space by an ELV or RLV for
whi ch purposeful return to Earth, substantially intact, is not
i ntended, because the return to Earth is not part of the | aunch



m ssi on.

Subpart A establishes the kinds of reentry licenses that may be
granted by the FAA and the approvals necessary to obtain a reentry
license and describes in general terns the authorization granted by a
reentry license.

Subpart B identifies the policy review and approval required for a
reentry license and incorporates policy review and approval
requirements applicable to reentry of an RLV under part 431, subpart B
of 14 CFR Chapter 111, subchapter C.

Subpart Cidentifies the safety review and approval required for a
reentry license and i ncorporates safety revi ew and approval
requi rements applicable to reentry of an RLV under part 431, subpart C
of 14 CFR Chapter 111, subchapter C. The conbined risk criteria for a
proposed reentry mssion is identified in Sec. 435.35 of the final rule
to be consistent with that applicable to an RLV m ssion

Subpart D identifies the payload reentry review and determ nation
required for a reentry |license and incorporates requirenents applicable
to a payload reentry deternination under part 431, subpart D of 14 CFR
Chapter 111, subchapter C

Subpart E identifies post-licensing requirenments and |icense terns
and conditions applicable to a reentry |Iicense and incorporates
requi renents applicable to reentry of an RLV under part 431, subpart E
of 14 CFR Chapter 111, subchapter C

Subpart F identifies environmental review requirements applicable
to reentry of an RLV under part 431, subpart F of 14 CFR Chapter |11,
subchapter C.

Except for the comments cited in the above paragraphs of this part,
comments directed at provisions of proposed part 435 repeated and
reiterated industry concerns registered with respect to correspondi ng
requi rements of part 431. Likew se, the FAA echoes its response to
t hose conments and does not separately di scuss them here. Ot her than
nonsubstantive corrections, the FAA makes no change to part 435 in the
final rule fromthat proposed in the NPRM

Paperwor k Reduction Act

As required by the Paperwork Reduction Act of 1995 (44 U S. C
3507(d)), the FAA has subnmitted a copy of these sections to the Ofice
of Managenment and Budget for its review. The collection of information
was approved and assigned OVB Control Nunmber 2120-0643. This final rule
wi Il amend the commercial space transportation |icensing regul ations by
est abl i shing operational requirenents for |aunches of reusable |aunch
vehicles (RLVs) and the authorized conduct of comercial space reentry
activities. The final rule will respond to advancenents in the
devel opment of commercial reentry capability and enactnent of
| egislation extending the FAA's |licensing authority to reentry
activities. The agency is proposing requirenments that limt risk to the
public from RLV and reentry operati ons.

The required information will be used to determ ne whether
applicants satisfy requirenents for obtaining a | aunch license to
protect the public fromrisks associated with RLV nissions and ot her
reentries. The information collected includes data required for
perform ng a safety review, which includes a technical assessnment to
deternmine if the applicant can safely reenter a reentry vehicle,
including an RLV and payload, if any, to a designated reentry site



wi t hout jeopardizing public health and safety and safety of property.
The frequency of required subni ssions may depend upon the frequency of
licensed | aunch activities; however, a |license may authorize nore than
one | aunch. The agency received two coments on potential paperwork
burden. One comenter agreed with FAA's estinmated cost of $20,000 per
Iicense application and the other comenter stated that as currently
done a | arge ampbunt of paperwork exists to conplete the licensing
process. Once the regulatory process is conplete the conpany does not
believe their there will be enhanced operational efficiency and
decreased paperwork costs. Neither entity presented any conpelling
i nformati on that disputes FAA' s position regardi ng paperwork reduction
The estimated nunber of respondents on an annual basis is five. The
estimated average annual burden is 4,384 hours.

An agency may not conduct or sponsor and a person is not required
to respond to a collection of information
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unless it displays a currently valid Ofice of Managenent and Budget
(OwB) control nunber

International Conpatibility

The FAA has determ ned that a review of the Convention on
International Cvil Aviation Standards and Recomrended Practices is not
war rant ed because there is not a conparable rule under | CAO standards.

Regul atory Eval uati on Summary

Proposed and final rule changes to Federal regul ations nust undergo
several econom c anal yses. First, Executive Order 12866 directs that
each Federal agency propose or adopt a regulation only upon a reasoned
determination that the benefits of the intended regulation justify its
costs. Second, the Regulatory Flexibility Act of 1980 requires agencies
to anal yze the econom c inmpact of regulatory changes on small entities.
Third, the Trade Agreenents Act (19 U. S. C. 2531-2533) prohibits
agencies fromsetting standards that create unnecessary obstacles to
the foreign comerce of the United States. In devel oping U.S.
standards, the Trade Agreenents Act al so requires agencies to consider
i nternational standards and, where appropriate, use themas the basis
of U S. standards. Fourth, the Unfunded Mandates Reform Act of 1995
requires agencies to prepare a witten assessnent of the costs,
benefits, and other effects of proposed or final rules that include a
Federal mandate likely to result in the expenditure by State, local, or
tribal governments, in the aggregate, or by the private sector, of $100
mllion or nore annually (adjusted for inflation).

I n conducting these anal yses, the FAA has deternined that the fina
rule: (1) Has benefits that do justify its costs, is not "~"a
significant regulatory action'' as defined in the Executive Order, and
is “significant'' as defined in the Departnent of Transportation's
Regul atory Policies and Procedures; (2) will not have a significant
i npact on a substantial nunber of small entities; (3) will not reduce
barriers to international trade; and (4) does not inpose an unfunded
mandate on State, local, or tribal governnents, or on the private
sector. These anal yses are available in the docket, and are sunmari zed



bel ow.
Basel i ne for Econonic Analysis

The final rule inplenments certain policies devel oped by AST in 1992
with respect to public safety for the first commercial space reentry
operation. However, the safety criteria in this final rule use
different neasures that better reflect current agency and range safety
practices. The 1992 policy established safety criteria pertaining to a
uni que and specific request to conduct a first-of-a-kind payl oad
reentry mssion; that is, the COVET, |ater renamed METEOR, reentry
vehi cle. Accordingly, a conprehensive regulatory (benefit-cost)
anal ysis was not required. Therefore, the baseline case used for this
analysis views the final rule as a new requirenent inposed on an
ener gi ng segnent of the conmercial space transportation industry that
pl ans to operate reusable |aunch vehicles (RLVS) or conduct reentry
operations with reentry vehicles (RvVs). Doing so inplies that, but for
i nposition of safety requirenents by the agency, sone conpliance costs
wi Il not have been incurred by entities planning to conduct RLV
m ssions (launch and reentry) and RV operations that are associ ated
with | aunches from Federal ranges and non- Federal |aunch sites.

(Regul atory costs and benefits associated with |aunches from Federa
ranges are assessed as part of a separate rul enaking on | aunch
licensing requirements for |aunches from Federal ranges.)

Cost s

The final rule is expected to inpose a total estimted cost of $151
mllion ($86 mllion, discounted), in 1999 dollars, on the commerci al
space transportation industry and the FAA over the 15-year period from
2001 to 2015. Conmercial space transportation industry entities

potentially inpacted by the final rule will incur approxinately 20
percent (or $31 million) of this total cost estimate in the form of
conpliance costs. The FAA will incur about 70 percent (or $120 mllion)

of the total cost estimate in the formof adm nistrative costs. Al
nmonet ary val ues shown in this regulatory evaluation sunmary are
expressed in 1999 dollars over the 15-year period. Due to sone of the
operational requirements of the final rule, costs nmay materialize that
have not been specifically considered in this evaluation. For exanple,
the requirenent for each comrercial space operator to have an
i ndependent safety inspector could, under certain circunstances, result
in costs not examined in this evaluation. The independent safety
i nspector could require the operator to abort a |aunch or reentry for
safety reasons, which could result in higher operating costs.

Reentry of RLVs and RVs are subject to conparable safety
requi rements and therefore regulatory costs for reentry are assessed
collectively. Costs are assessed on the basis that, over the next 15-
year period, five conmercial operators of RLVs or RVs will be inpacted
by the regulations. It is assuned that five operators will obtain al
necessary approvals to conduct RLV m ssions or RV reentries and that
mar ket demand is sufficient to support that |evel of vehicle operation

| ndustry Conpliance Costs

Section 431.25: Application Requirenents for Policy Review and



Sec. 435.23 Policy Review Requirenents and Procedures

These sections of the final rule will inpose an administrative
paperwor k burden on each of the five anticipated comrercial space
i ndustry operators potentially inpacted by requiring themto provide
specific policy review information to the FAAwith regard to their
anticipated RLV missions (launch and reentry) or RV reentry operations.
The cost estimate of $400 per operator assunmes an enpl oyee with an
annual | oaded sal ary of approximtely $2000 (with fringe benefits) and
a level of effort of eight hours.

Section 431.33: Safety Organi zati on and Sec. 435.33: Safety Revi ew
Requi renents and Procedures

Under the baseline, a safety organization with clearly defined
roles, responsibilities, authorities, and Iines of conmunication is
consistent with the findings and recommendati ons of the Rodgers
Commi ssi on and National Transportation Safety Board. However, the

requirenment to ~° * * * designate a qualified safety official * * * to
nmoni tor independently conpliance * * * with * * * [all] safety policies
and procedures'' is not necessarily customary and usual practice.

Inclusion of this requirenent suggests that it is a refinenent of

i ndustry baseline practices designed to mtigate safety risks to the
public. For exanple, to be " “responsible for the conduct of all * * *
m ssion activities * * * '' inplies a degree of conprehensiveness that
may not be common practice in industry. Because the safety officia
nmust be independent, the function cannot be assigned as a collatera
duty to an individual with line responsibility for |launch and reentry
operations, though it could conceivably be assigned to an existing
enpl oyee. Furthernore, the magnitude of responsibilities of the safety
official suggests that the level of effort required to performthis
function will exceed part-tinme enploynment. Assum ng that the

i ndependent safety official function will not be perforned as a
collateral duty, this requirement will result in a comercial space
transportation entity hiring a person to
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fulfill the safety official role. Industry as a whole will incur $6.4
mllion for all five operators over the 15-year period.

Section 431.35: Acceptabl e Reusabl e Launch Vehicle M ssion Ri sk and
Sec. 435.35 Acceptable Reentry Risk for Reentry of a Reentry Vehicle

Conmer ci al space transportation entities are expected to incur
additional costs for performance of risk analyses of vehicle
operations, including reentry, and will incur costs in assessing the
probabilities and consequences of all reentry hazards, events, and
systemfailures that potentially expose the public to risk.
Additionally, comrercial entities will expend effort preparing
docunent ati on and establishing an associ at ed docunment control system
for drawi ngs and schematics. This conpliance activity is expected to
fulfill the level of rigor inplied by the requirenents contained in the
final rule. The total cost of conpliance for all potentially inpacted
operators will be approximately $4 mllion over the 15-year period.



Section 431.37: M ssion Readi ness and Sec. 435.33: Safety Review
Requi renents and Procedures

The requirenent to provide specific procedures to the FAA that
verifies mssion readi ness presents an adm nistrative paperwork burden

to a comercial entity. This requirenent will cause an operator to
i ncur costs for preparing and submitting the requisite information to
the FAA. For all entities, this requirement will inpose an estimated

cost of conpliance of approximately $20,300 over the 15-year peri od.

Section 431.39: Mssion Rules, Procedures, Contingency Plans, and
Checkl i sts and Sec. 435.33: Safety Review Requirements and Procedures

Commer ci al space transportation entities are generally expected to
fulfill the requirements as part of their standard operating
procedures. However, the FAA anticipates that these entities will incur
some additional costs confornmng to FAA requirenents. Additionally,
comrercial entities are expected to incur costs fromsubmtting updated
docunents with the FAA periodically, and preparing for, accomodati ng
and reacting to FAA inspection and conpliance nonitoring activities.
| ndustry will incur $418,000 over the 15-year period.

Section 431.41: Conmunications Plan and Sec. 435.33: Safety Review
Requi renents and Procedures

Conmer ci al space transportation entities are expected to have in
pl ace comuni cations plans that, for the nost part, are consistent with
the final regulatory requirenments as a matter of standard business
practice. However, they are expected to incur increnmental costs
conplying with the requirenment, annual recurring costs frominterfacing
and exchangi ng docunents with the FAA periodically and preparing for,
accommodati ng and reacting to FAA inspection and conpliance nonitoring
activities. Industry will incur $418, 000 over the 15-year period.

Section 431. 43: Reusabl e Launch Vehicle M ssion Operational
Requi renents and Restrictions and Sec. 435.33: Safety Review
Requi renents and Procedures

Commer ci al space transportation entities are expected to expend
additional levels of effort to conply with risk mtigation requirenents
that, to some extent, limt vehicle flight path options during nom na
and non-noni nal operations. This requirenent also inposes linitations
on dwell tinme over popul ated areas and requirenents for performng a
col l'i sion avoi dance anal ysis during | aunch wi ndows to mai ntai n adequate
separation fromorbiting objects.

This final rule will inpose work restrictions and personnel rest
requi rements on commercial space transportation entities potentially
i npacted by this action. For exanple, an individual having direct
control over reentry or involved in decisions affecting reentry
operations is restricted to working 60 hours over the seven-day period
preceding reentry. Further, the final rule will reduce the nmaxi mum
perm ssi bl e hours worked per shift to 12, limts the maxi mum nunber of
consecutive workdays to 14, and specifies the minimumrest required (48
hours) between five consecutive days of 12-hour work shifts.



Currently, based on information received fromindustry, it is
common practice anmong comerci al space transportation entities to
follow Air Force work and rest standards for |aunches. Those standards
are simlar to the requirenents of this rule. Ordinarily, based on
i ndustry information, |launch m ssion operations personnel work |ess
than the maxi mum currently perm ssible, such as a 40-hour work week
conmprised of five eight-hour shifts. Hence, the 72-hour workweek is
generally an extreme condition that occurs infrequently.

The duration of a reentry operation is likely to determ ne the
extent of the inpact that the work and rest requirenments will have on
comrerci al space transportation entities. However, this inpact wll
occur under extrene or limting conditions only (e.g., one reentry
oper ations person).

Gven the relatively small size of the entities conprising the
energi ng RLV segnment of the commercial space transportation industry,
staff augnmentation of at |east one person is not unlikely as a result
of the requirements. Additionally, the FAA anticipates that additiona
costs will be incurred for recordkeeping to ensure conpliance with
requi red work and rest standards, and preparing for, acconmobdating and
reacting to FAA inspection and nonitoring activities.

The total cost to industry for the 15-year period will be about $15
mllion.

Section 431.45: Accident Investigation and Energency Response Pl an and
Sec. 435.33: Safety Review Requirenments and Procedures

As a matter of standard busi ness practice, conmercial entities are
expected to have in place energency response plans consistent with nuch
of the regulatory requirenent. However, the FAA anticipates that these
plans will require additional annual maintenance to conply with certain
elements of the final rule. For exanple, entities are likely to incur
additional costs to establish their ability to successfully respond to
accidents occurring in renote areas havi ng sparse popul ati ons.

Furt hernore, additional annual maintenance costs are expected to arise
frompreparing for, acconmodati ng and reacting to FAA inspection and
monitoring activities. Industry will incur total conpliance costs of
approximately $2 mllion for the 15-year peri od.

Section 431.57: Information Requirenments for Payl oad Reentry Revi ew and
Sec. 435.43: Payl oad Reentry Review Requirenents and Procedures

The final requirenent to provide specific payload information to
the FAA presents an adninistrative paperwork burden to a comerci al
entity. The subm ssion of data to the FAA is estimated to inpose costs
of approxi mately $400 per application or $2,000 for five entities over
t he 15-year peri od.
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Section 431.73: Continuing Accuracy of License Applications Application
for Modification of License and Sec. 435.51: CGeneral --Post Licensing

Requi rement s--Reentry License Terns and Conditions

The final requirenent will inpose minor costs on a |licensee to
advi se the FAA of material changes to its application, and RLV and



reentry mssions that may inpact public safety and property. Dependi ng
upon the types of changes reported, it is assuned based on i nput
received from FAA and industry techni cal personnel that, on average, a

comrerci al space transportation entity will incur increnenta
conpliance costs of approximately $34,000 per nodification application
I ndustry as a whole will incur total conpliance costs of approxi mately

$170, 000 for the 15-year period.

Section 431.75: Agreenents and Sec. 435.51: Post Licensing
Requi renent s-- Reentry License Terns and Conditions--General

Entities that conduct commercial |aunches of ELVs from Federal
ranges must enter into formal agreenents with the Federal range
authority prior to using such facilities. Entities planning to use
these sane facilities for reentry mssions will also be required to
enter into such agreenents. The final requirenent has no inpact on
commercial entities other than the negligible | evel of effort expended
(e.g., less than one hour) to advise the FAA of conpliance, and the
i ncrenental cost to industry to conply with this requirement will be
negl i gi bl e.

Section 431.77: Records and Sec. 435.51: Post Licensing Requirenents--
Reentry License Ternms and Conditions-- General

It is generally accepted practice anong all comercial concerns to
mai nt ai n busi ness operations records for sone period of tinme, often
nore than three years. Furthernore, the availability and capability of
el ectronic storage systens renders records retenti on a nanageabl e task.
Accordingly, the three-year requirenent to maintain records for FAA
review, upon request, wll not inpact commercial space transportation
entities. Froma worst case perspective, this evaluation assunes the
FAA will exercise its record request authority. Total costs to industry
will be approximtely $24,000 for the 15-year period.

Section 431.79: RLV Mssion Reporting Requirenments and Sec. 435.51:
Post Licensing Requirenments--Reentry License Terns and Conditions
(Ceneral)

The information to be supplied by a |icensee under this requirenent
is simlar to that supplied previously to the FAA during the
application process in accordance with Sec. 431.57. The burden pl aced
on the licensee is to provide nore specific mssion data than that
supplied previously but closer in time to the actual conduct of the
m ssi on. Because an operator nust have this data to perform a schedul ed
m ssion, the incremental cost to industry to conply with this fina
requi rement will be zero.

Section 431.93: Environnental Information and Sec. 435.61
Envi ronnent al Revi ew - Gener al

Because licensing is a major Federal action, a commercial space
transportation entity will be required to provide information
addressing the environnental effects of its operations so that the
agency can fulfill its responsibility under NEPA and CEQ environnenta
regul ati ons, even in the absence of the final rule. Commercial entities



pl anning to conduct |aunch and reentry m ssions nust submt

envi ronnment al assessment data to the FAA regardi ng environnenta
inpacts of its activities to enable the FAA to eval uate environnenta
effects not previously assessed by the agency. This will cause a
commercial entity to incur increnental conpliance costs of $278, 000.

I ndustry will incur conpliance costs of $1.4 mllion over the 15-year
peri od.

Section 433.7: Environnental |Information

An anal ysis of the environnmental inpacts of operating a reentry
site is required under NEPA. The requirenent, as distinct fromsimlar
requi rements for operation of a launch site, will cause a conmerci al
entity to incur increnental conpliance costs of $167,000. |ndustry wll
i ncur total conpliance costs of approxi mately $834, 000 over the 15-year
peri od.

FAA RLV/ RV Adnini strative, License Processing and Mnitoring Costs

The final rule will result in the FAA expending great effort in
eval uating RLV mi ssion and reentry |icense applications and nonitoring
licensees for conpliance. This evaluation estinmates that the FAA w ||
i ncur costs of approximately $120 mllion over the 15-year period, as
the result of administering its review of |icense applications and
nmonitoring |licensee conpliance in accordance with the requirenents of
certain sections of parts 431, 433, and 435.

The FAA's actual experience in evaluating an application to conduct
areentry mssionis limted to the COVET/ METEOR program Mich of the
final rule reflects safety policies for reentry devel oped by the agency
in 1992 to ensure that the COVET/ METEOR payl oad reentry mssion wll
not jeopardize public health and safety and or the safety of property.
Consequently, this experience provides a partial basis for establishing
the costs to the FAA for adm nistering the final rule. Using this past
experience, AST expects that the costs to be incurred in performng its
RLV mi ssion and reentry |licensing pre-application consultation,
application evaluation, and conpliance nonitoring duties in the near
termto be higher than that incurred for COVET/ METECR for a single
application, with or without a formal reentry licensing regulation. The
extent to which such costs will be higher than that incurred for COVET/
METEOR i s unknown since there is no history of U S. conmercial reentry
activity. The assessnent of higher application costs, however, is
largely due to the expectation that inherently nore conplex RLV
programs will dominate reentry missions in the future and initially
these will require greater evaluative effort on the part of FAA
personnel until they have devel oped experience in this area. Wile AST
budget estimates for fiscal year 2000 reflect additional funding needed
to exercise its reentry nission approval function, this need cannot be
attributed to the final rule, but rather to the conplexity associated
with the advancing technol ogy that will be eval uated.

AST budget estimates of the cost to performits pre-application
consultation and application evaluation |licensing responsibilities may
be correlated collectively to Secs. 431.23, 431.27, 431.31, 431.47,
431.55, 431.59, and 431.91; 433.3, 433.9; and 435.23, 435.31, 435. 43,
and 435.61 of the final regulation. The costs to be incurred by the FAA
to inplenment its conpliance nonitoring responsibilities corresponding



to Secs. 431.73, 431.83, and 435.51 can vary widely, as the spectrum of
changes to reentry program operations can range from m nor to ngjor.
Therefore, the FAA expects to spend $3.6 million--an anount equival ent
to that expended for COVET/ METEOR--to inplenent and adm ni ster these
final requirenents for a single application.

Based on projections of the |level of application activity over the
15-year period from 2001 to 2015, the FAA is
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expected to spend approximately $120 million in admnistering the
safety requirenents of parts 431, 433, and 435. Approxinmately 94
percent (or $112 mllion) of the cost by the FAA to adm nister these
parts will be incurred to approve the projected reentry license
applications and nodifications to be eval uated over the 15-year period.
Approxi mately 6 percent (or $7.7 mllion) of the cost to adm nister
parts 431, 433, and 435 will be expended on the review of application
deni al s and reconsi derati on process.

Unlike the estimates for potential benefits, the costs section of
this evaluation uses a point (or single) estinmate rather than a range.
The point estimte approach was chosen in estimating FAA adm nistrative
costs because, due in large neasure to the agency's experience with the
COVET/ METEOR Program there is far |l ess uncertainty associated with the
estimation of costs for this final rule relative to benefits.

Benefits

The final rule is expected to generate both quantitative and
qualitative benefits. This rule is expected to generate quantitative
benefits of $119 million (or $66 million, discounted), which represents
enhanced safety over the 15-year period. Benefits include enhanced
safety by limting reentry risk to a |l evel that does not exceed an
expect ed average nunber of 30 casualties per one mllion RLV m ssions
or reentries for the general public. The rule is also expected to
generate qualitative benefits in the formof enhanced operationa
efficiency on the part of both the U S. commercial space industry and
the FAA. A formalized |icensing process for reentry operations wll
enhance comuni cati ons between the FAA and the commercial space
transportation industry in ternms of frequency and efficiency of
i nformati on exchange. In so doing, it will instill a regulatory climte
that will pronote and foster grow h and technol ogi cal advancenent in
this maturing industry.

Quantitative Benefits

The potential safety benefits that are expected to accrue as the
result of this final rule stemprincipally froma safety criterion
i npl enented and admi ni stered by the FAA on commerci al space
transportation industry operators who wi sh to engage in RLV m ssions or
reentries. The criterion is as foll ows:

Ec 30 x 10-\6\: This
criterion applies on a per mssion basis and includes both | aunch
and reentry phases of an RLV mission. It requires that the risk to
the public associated with each m ssion incorporate a | evel of



safety that is equivalent to a probabilistic outconme of no nore than
an expected average nunber of 30 public casualties per one mllion
m ssi ons.

Conpl i ance by operators with this safety criterion, along with
other restrictions addressed in the final rule, are intended to limt
risk to public safety. In estinating these potential safety benefits,

t he FAA enpl oyed the foll ow ng steps.

First, the agency exam ned six accident types, grouped into two
categories, related to airborne explosions and ground point-of -i npact
crashes. (For the purpose of this evaluation, the termaccident is
defined as any unpl anned event with potential public casualty | osses.)
For each accident category--airborne or ground--the popul ation density
of the area surrounding the accident scene or accident zone can be
either (1) none, (2) sparse (e.g. rural), or (3) dense (e.g., urban).
An exam nation of the consequences of these types of accidents was
conducted. To arrive at accident consequences, the accident scenes or
zones for airborne and ground accidents are characterized in terns of
fatalities, injuries, and property damage under the baseline and the
final rule. The difference between the baseline scenario and final rule
scenario represents the increnental safety benefits that will be
generated by the final rule. This process was perfornmed for each of the
st eps bel ow.

Second, nonetary val ues are assigned to each of the various types
of accidents expected to occur during launch or reentry (including
accidents at or near |aunch sites).

Third, probabilities are assigned to each of the six accident types
based on the percentage of inpacted |andmass (e.g., no popul ation
spar se popul ati on, and dense popul ation) for the baseline and the fina
rule. That is, the probability of occurrence for each accident type
over the next 15 years was determ ned by using the two types of risk
criteria nmentioned earlier.

Fourth, expected values were estimated for each of the accident
types under the baseline and the final rule. For this final rule, the
expected benefit values represent the difference between these two
scenarios. One of the nore difficult areas to ascertain is the
probability of a reusable |aunch vehicle (RLV) accident in the absence
of governnent regulation in order to cal cul ate the expected val ue of an
acci dent under the baseline and estimate the increnmental safety
benefits of the final rule. This difficulty stenms fromthe fact there
is no enpirical evidence or historical RLV accident history. Because of
this difficulty, there is uncertainty associated with estimating the
probability of a RLV or RV accident. As a result of this uncertainty,
the FAA estimated a range of accident probabilities, which are based on
hi storical experience with ELV accidents and incidents, and sorted them
into six categories or types of accidents. In estimating the expected
casualty and property |l oss values, the probability of each of six
accident types is nmultiplied by the accident consequence val ues (e.g.,
the cost of an accident). This process was repeated for all six
acci dent types and summed. This procedure was done for both scenari os
(baseline and final rule). Thus, the difference in casualty and
property |l osses for these two scenari os was used as the estimated
benefits for this final rule. The results of these cal cul ations
generate the potential safety benefits as di scussed bel ow.

Safety benefits--accident costs avoi ded--are realized as RLV | aunch



and reentry operations are perforned, w thout incident. Therefore, the
nunmber of conpleted RLV missions and reentries projected over the 15-
year period is nultiplied by incremental safety benefits per mssion to
estimate total increnental safety benefits over the period 2001 to
2015. The total safety benefit resulting fromthe final rule is
estimated to be $119 million for the period 2001 to 2015. This estimate
of $119 mllion represents the mdpoint of benefits ranging from $21
mllion to $217 million over the 15-year period. This mdpoint estinmate
of benefits was chosen because of the high degree of uncertainty
associated with the wi de range of accident probabilities. Uncertainty
stens fromthe extent to which industry has already adopted and

i npl enented safety neasures sinmilar to those requirenents as part of
this rul emaki ng action. (Based on information obtained from comerci al
space industry technical personnel, nearly all of the potentially

i npacted operators will be in conpliance with the final rule to sone
degree.) The |low end of the range of benefits assunes that practically
all of the potentially inpacted operators will be in alnbst conplete
conpliance in the absence of the final rule. The high end of the range
of benefits assunmes the opposite. There is insufficient information
that will support adopting the benefits estimates at either end of the
range. Thus, the medi an(or m dpoint) was chosen as an appropriate
benefits estimate. It suggests that the actual benefits to be generated
by the final rule |lie somewhere between the | ower and upper end of this
range.
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Since uncertainty is associated with using a mdpoint benefits estinmate
and range of benefits, the FAA solicits public coment as to whether
its assunptions are appropriate and the validity of this approach. The
agency asks that comments be specific and supported by quantitative
dat a wherever possible.

Qualitative Benefits

The final rule is also expected to generate qualitative benefits in
the form of enhanced operational efficiency to both the FAA and the
comerci al space industry. These types of benefits are not readily
guantifiable. Exanples of these qualitative benefits are shown bel ow

Formalizing licensing responsibilities for RLV and reentry
operations (by establishing a specific regulation) will enphasize FAA
duties and expectations.

It will also better define the licensing process relative to the ad
hoc approach inplenented for COMET and METEOR This will afford
applicants with clearly defined direction, possibly helping to
facilitate the iterative pre-application consultation process. As the
nunmber of requests for RLV and reentry |icensing increases, formality
will also help ensure consistency in inplenmenting the |icensing
process. This could lead to cost-savings to the FAA as a result of
econoni es of scale fromrepetitive operations. These cost savings w ||

spill over to commercial space transportation entities by reducing the
turnaround time between application submttal and |icensing approval.
Consi stent application of the Iicensing process will help

comrerci al space transportation entities gain fanmiliarity with its
requirements, leading to proficiency in their ability to interact with



the process and the FAA. This in turn will lead to industry cost-
savi ngs, possibly due to I ess rework or paperwork avoi ded.

A formalized |icensing process for reentry operations will enhance
comruni cati ons between the FAA and the commercial space transportation
industry in ternms of frequency and efficiency of information exchange.
In so doing, it will instill a regulatory clinmate that will pronote and
foster grow h and technol ogi cal advancenent in this maturing industry,
while protecting public health and safety, and the safety of property.

Sunmary of Total Costs and Benefits

The total quantitative potential benefits and costs of this fina
rule are shown below in Table 1. This Table shows that the potenti al
cost inposed by the final rule will be approximately $151 mllion over
the 15-year period. Al so shown in Table 1, about $31 million of this
total cost will be incurred by industry. Table 1 also shows that the
final rule will generate potential quantitative safety benefits of $119
mllion over the 15-year period. As noted previously in the benefits
section of this evaluation, this rule is also expected to generate
qualitative benefits in the formof enhanced operational efficiency to
both the FAA and the U S. conmercial space industry.

Table 1.--Summary of Quantitative Total Costs and Benefits

Undi scount ed Di scounted (in

Category (in 1999 dollars, 15 yrs.) (in mllions) mllions)

Commer ci al Space Transportation $30. 8 $20. 4
I ndustry Conpliance Costs............

Federal Aviation Adm nistration 120. 1 65.9
I mpl ementation Costs.................

Total CoSts........ .. ... 151.0 86. 3

Acci dent Costs Avoi ded: Lower Bound 21.1 11.8
(Safety Benefits)....................

Acci dent Costs Avoi ded: Upper Bound 216. 6 120.9
(Safety Benefits)....................

Total Accident Costs Avoi ded: M dpoi nt 118.9 66. 3

(Safety Benefits)....................

Fi nal Regul atory Flexibility Determ nation

The Regul atory Flexibility Act of 1980 (RFA) establishes "~ “as a
principle of regulatory issuance that agencies shall endeavor,
consistent with the objective of the rule and applicable statutes, to
fit regulatory and informational requirenents to the scale of the
busi ness, organi zations, and governnental jurisdictions subject to
regulation.'' To achieve that principle, the Act (which was anended
March 1996) requires agencies to solicit and consider flexible
regul atory proposals and to explain the rationale for their actions.
The Act covers a w de-range of small entities, including snal
busi nesses, not-for-profit organizations and snall governnenta
jurisdictions.

Agenci es nust performa review to determ ne whether a proposed or
final rule will have a significant econom c inpact on a substantia



nunmber of small entities. If the determination is that it will, the
agency must prepare a regulatory flexibility analysis as described in
t he Act.

However, if an agency deternines that a proposed or final rule is
not expected to have a significant econom c inpact on a substanti al
nunber of small entities, section 605(b) of the 1980 act provides that
the head of the agency may so certify and an regulatory flexibility
analysis is not required. The certification nust include a statenent
providing the factual basis for this determ nation, and the reasoning
shoul d be cl ear.

The Smal | Busi ness Administration has defined small business
entities relating to space vehicles (Standard I ndustrial Codes 3761
3764, and 3769) as entities conprising fewer than 1,000 enpl oyees.

The FAA projects that the commercial space industry will be
conposed of five small businesses over the 2001 to 2015 peri od.
Furthernore, the FAA expects that the final rule will inpact all five
of these entities by inposing an average conpliance costs of
approximately $6 mllion over the 15-year period (in 1999 dollars).

The annual i zed conpliance cost to each snmall business is
approxi mately $700,000 (in 1999 dollars). Odinarily, this section of
the evaluation will be based on typical financial data (for exanple,
annual net incone or |osses) as a nmeans to determi ne whether any of the
commerci al space transportation small entities would be significantly
i npacted by the final rule. However, the traditional use of such
financial data for these small entities cannot be enpl oyed since RLV
operators (including a nunber of RV operators) represent relatively new
conpani es and they have no revenue history. In fact, these snal
operators are in the process of raising funds to finance their new
ventures. Due to the lack of data on the financial characteristics of
these small RLV operators, this evaluation uses the 1998 average
revenue received per launch for ELV operators. The revenue that RLV
operators will obtain fromtheir customers is expected to be simlar to
the revenue that established ELV
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operators currently receive fromtheir custoners. Revenue data based on
ELV operators' experience will be used for the purpose of assessing the
extent to which conpliance with the final rule will inpose significant
econoni ¢ i npacts on each of the five potentially inpacted small RLV
operators. This assessnent will be done by conparing the annualized
cost of conpliance to the annual average revenue, which is expected to
be received by each of the five small RLV operators over the next 15
years. Wiile the long-termrevenues of RLV operators are expected to
exceed those of ELV operators, which will be due to inherent |ower
operating costs, for the purpose of this evaluation they are assuned to
be nearly the sane over the 15-year period, thereby representing a
wor st -case scenari o. Hence, the average revenue of about $50 nillion
generated by each ELV launch in 1999 will be used as a indicator of
what RLV operators will be expected to generate per RLV nission in
future years. This assessnent is based prinmarily on information
received for orbital |aunch events for ELV operators fromthe FAA' s
Ofice of Cormercial Space Transportation Report entitled, "~ Commrercial
Space Transportation: 1999 Year In Review ', Table 1 and the Appendi x
(January 2000).



Each of the five potentially inpacted small RLV entities is
expected to average about seven nissions per year over the next 15
years. Using $50 million as an average expected revenue per m ssion,
each entity will be expected to receive about $350 mllion in revenue
($50m x 7 missions annually) for all mssions annually. The FAA has
determ ned that none of the five small entities will incur a
signi ficant econonic inpact, since the average annuali zed cost of
conpliance ($681,000) will be only 0.2 percent of the anticipated
average annual revenues of $350 for m ssions conducted annually.

The FAA certifies that the final rule will not inpose a significant
econoni c i npact on a substantial nunber of snall businesses. Therefore,
a regulatory flexibility analysis is not required. Furthernore, the
final rule is not Iikely to cause small business failures or adversely
i npact their conpetitive position relative to | arger businesses.

I nternational Trade |npact Assessnent

The Trade Agreenent Act of 1979 prohibits Federal agencies from
engaging in any standards or related activities that create unnecessary
obstacles to the foreign commerce of the United States. Legitimate
donmestic objectives, such as safety, are not consi dered unnecessary
obstacl es. The statute al so requires consideration of international
standards and where appropriate, that they be the basis for U S
standards. In addition, consistent with the Admnistration's belief in
the general superiority and desirability of free trade, it is the
policy of the Administration to renove or dimnish to the extent
feasible, barriers to international trade, including both barriers
affecting the export of U S. goods and services to foreign countries
and barriers affecting the inport of foreign goods and services into
the United States.

In accordance with the above statute and policy, the FAA has
assessed the potential effect of this final rule and has deterni ned
that it will have only a donestic inpact and therefore no affect effect
on any trade-sensitive activity.

Unf unded Mandates Act of 1995 Assessnent

The Unfunded Mandat es Reform Act of 1995 (the Act), enacted as Pub
L. 104-4 on March 22, 1995, is intended, anobng other things, to curb
the practice of inposing unfunded Federal nandates on State, |ocal, and
tribal governments.

Title Il of the Act requires each Federal agency to prepare a
written statenment assessing the effects of any Federal mandate in a
proposed or final agency rule that may result in a $100 mllion or nore
expenditure (adjusted annually for inflation) in any one year by State,
| ocal, and tribal governnments, in the aggregate, or by the private
sector; such a mandate is deened to be a " “significant regulatory
action."'

Based on those inpacts shown in the costs and benefits sections of
the regulatory evaluation, the final rule does not contain such a
mandat e. Therefore, the requirenments of Title Il of the Unfunded
Mandat es Reform Act of 1995 do not apply to the final rule for RLV
Reentry and Licensi ng Requirenents.

Executive Order 13132, Federalism



The FAA has analyzed this final rule under the principles and
criteria of Executive Order 13132, Federalism W determned that this
action will not have a substantial direct effect on the States, or the
rel ati onship between the national Government and the States, or on the
di stribution of power and responsibilities anmong the various |evels of
governnent. Therefore, we determned that this final rule does not have
federalisminplications.

Envi ronnent al Assessnent

FAA Order 1050. 1D defines FAA actions that may be categorically
excluded from preparation of a National Environmental Policy Act (NEPA)
envi ronment al assessnment (EA) or environnental inpact statement (EIS).
In accordance with FAA Order 1050.1D, appendi x 4, paragraph 4(i),
regul atory docunents which cover adm nistrative or procedura
requi rements qualify for a categorical exclusion. Proposed
Secs. 431.91, 431.93, 433.7, 433.9, and 435.61 would require an
applicant to submt sufficient environnmental information for the FAA to
conply with NEPA and ot her applicable environnental |aws and
regul ati ons during the processing of each |icense application.
Accordingly, the FAA has determined that this rule qualifies for a
categorical exclusion because no significant inpacts to the environnent
are expected to result frominplenmentation of its adm nistrative
provi sions for |icensing.

Ener gy | npact

The energy inpact of the notice has been assessed in accordance
with the Energy Policy and Conservation Act (EPCA) Pub. L. 94-163, as
anended (42 U. S.C. 6362) and FAA Order 1053.1. It has been determ ned
that the final rule is not a nmajor regulatory action under the
provi sions of the EPCA
Li st of Subjects
14 CFR Part 400

Space transportation and expl oration

14 CFR Part 401

Organi zati on and functions (Governnment agencies), Space
transportati on and expl orati on.

14 CFR Part 404

Admi ni strative practice and procedure, Space transportation and
expl orati on.

14 CFR Part 405
I nvestigations, Penalties, Space transportation and expl oration.

14 CFR Part 406



Admi ni strative practice and procedure, Space transportation and
expl orati on.

14 CFR Part 413

Confidential business information, Space transportation and
expl orati on.

14 CFR Part 415

Avi ation safety, Environnmental protection, Space transportation and
expl orati on.

14 CFR Part 431

Avi ation safety, Environnental protection, Investigations,
Reporting and recordkeepi ng requirenents,
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Rockets, Space transportati on and expl orati on.
14 CFR Part 433

Avi ation safety, Environnmental protection, Investigations,
Reporting and recordkeepi ng requirenents, Rockets, Space transportation
and expl oration.
14 CFR Part 435

Avi ation safety, Environnmental protection, |Investigations,
Reporting and recordkeepi ng requi rements, Rockets, Space transportation
and expl oration.
The Amendnent

In consideration of the foregoing, the Federal Aviation
Adm ni strati on anends parts 400, 401, 404, 405, 406, 413, and 415, of
Chapter |1l Title 14, Code of Federal Regul ations and adds parts 431,
433 and 435 as foll ows:
PART 400--BASI S AND SCOPE

1. The authority citation for part 400 is revised to read as
fol |l ows:

Authority: 49 U S.C. 70101-70121.

2. Section 400.2 is revised to read as fol |l ows:

Sec. 400.2 Scope.

These regul ati ons set forth the procedures and requirenents



applicable to the authorization and supervision under 49 U S. C
Subtitle I X, chapter 701, of commercial space transportation activities
conducted in the United States or by a U S. citizen. The regulations in
this chapter do not apply to amateur rocket activities or to space
activities carried out by the United States Governnment on behalf of the
United States Governnent.

PART 401- - ORGANI ZATI ON AND DEFI NI TI ONS

3. The authority citation for part 401 is revised to read as
fol | ows:

Authority: 49 U S.C. 70101-70121.

4. Section 401.5 is revised to read as foll ows:

Sec. 401.5 Definitions.

As used in this chapter--

Act nmeans 49 U.S.C. Subtitle I X, Comrercial Space Transportation,
ch. 701--Comrercial Space Launch Activities, 49 U S. C. 70101-70121

Amat eur rocket activities neans |aunch activities conducted at
private sites involving rockets powered by a notor or notors having a
total inpulse of 200,000 pound-seconds or less and a total burning or
operating tinme of less than 15 seconds, and a rocket having a ballistic
coefficient-i.e., gross weight in pounds divided by frontal area of
rocket vehicle-less than 12 pounds per square inch

Associ ate Adm nistrator neans the Associate Adm nistrator for
Conmer ci al Space Transportation, Federal Aviation Adm nistration, or
any person designated by the Associate Admi nistrator to exercise the
authority or discharge the responsibilities of the Associate
Adm ni strator.

Conti ngency abort neans cessation of vehicle flight during ascent
or descent in a manner that does not jeopardize public health and
safety and the safety of property, in accordance with mssion rules and
procedures. Contingency abort includes |anding at an alternative
| ocation that has been designated as a contingency abort |ocation in
advance of vehicle flight.

Enmer gency abort neans cessation of vehicle flight during ascent or
descent in a manner that mnimzes risk to public health and safety and
the safety of property. Emergency abort involves failure of a vehicle,
safety-critical system or flight safety system such that contingency
abort is not possible.

Federal |aunch range neans a | aunch site, from which |aunches
routinely take place, that is owed and operated by the governnent of
the United States.

Flight safety system nmeans a systemdesigned to limt or restrict
the hazards to public health and safety and the safety of property
presented by a launch vehicle or reentry vehicle while in flight by
initiating and acconplishing a controlled ending to vehicle flight. A
flight safety system may be destructive resulting in intentional break
up of a vehicle or nondestructive, such as engine thrust term nation
enabl i ng vehicle | anding or safe abort capability.

Hazardous materials nmeans hazardous materials as defined in 49 CFR



172. 101.

Launch neans to place or try to place a | aunch vehicle or reentry
vehi cl e and any payload fromEarth in a suborbital trajectory, in Earth
orbit in outer space, or otherwise in outer space, and includes
activities involved in the preparation of a |aunch vehicle for flight,
when those activities take place at a |aunch site in the United States.
The termlaunch includes the flight of a launch vehicle and pre-flight
ground operations beginning with the arrival of a |launch vehicle or
payl oad at a U S. launch site. For purposes of an ELV |l aunch, flight
ends after the |licensee's |ast exercise of control over its |aunch
vehi cl e. For purposes of an orbital RLV | aunch, flight ends after
depl oynent of a payload for an RLV havi ng payl oad depl oynent as a
m ssi on objective. For other orbital RLVs, flight ends upon conpletion
of the first sustained, steady-state orbit of an RLV at its intended
| ocati on.

Launch acci dent means

(1) Afatality or serious injury (as defined in 49 CFR 830.2) to
any person who is not associated with the flight;

(2) Any damage estinmated to exceed $25,000 to property not
associated with the flight that is not |ocated at the |aunch site or
desi gnated recovery area.

(3) An unpl anned event occurring during the flight of a I aunch
vehicle resulting in the known inpact of a |aunch vehicle, its payl oad
or any conponent thereof:

(i) For an expendabl e | aunch vehicle (ELV), outside designated
inmpact limt |ines; and

(i1) For an RLV, outside a designated |anding site.

Launch incident nmeans an unpl anned event occurring during the
flight of a launch vehicle, other than a |l aunch accident, involving a
mal function of a flight safety systemor safety-critical system or
failure of the licensee's safety organi zation, design or operations.

Launch operator neans a person who conducts or who will conduct the
I aunch of a | aunch vehicle and any payl oad.

Launch site nmeans the |ocation on Earth fromwhich a | aunch takes
pl ace (as defined in a |icense the Secretary issues or transfers under
this chapter) and necessary facilities at that |ocation

Launch vehicle nmeans a vehicle built to operate in, or place a
payl oad in, outer space or a suborbital rocket.

M shap neans a | aunch or reentry accident, |aunch or reentry
incident, failure to conplete a | aunch or reentry as planned, or an
unpl anned event or series of events resulting in a fatality or serious
injury (as defined in 49 CFR 830.2), or resulting in greater than
$25, 000 worth of danmge to a payload, a |aunch or reentry vehicle, a
| aunch or reentry support facility or governnent property |ocated on
the launch or reentry site.

Operation of a launch site neans the conduct of approved safety
operations at a pernanent site to support the | aunching of vehicles and
payl oads.

Operation of a reentry site neans the conduct of safety operations
at a pernanent site on Earth at which a reentry vehicle and its
payl oad, if any, is intended to | and.

Payl oad nmeans an object that a person undertakes to place in outer
space by means of a | aunch vehicle, including conponents of the vehicle
specifically designed or adapted for that object.

Person neans an individual or an entity organi zed or existing under



the laws of a state or country.
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Reenter; reentry neans to return or attenpt to return
purposefully, a reentry vehicle and its payload, if any, fromEarth
orbit or fromouter space to Earth. The term  “reenter; reentry'

i ncl udes activities conducted in Earth orbit or outer space to
determ ne reentry readiness and that are critical to ensuring public
heal th and safety and the safety of property during reentry flight. The
term  “reenter; reentry'' also includes activities conducted on the
ground after vehicle landing on Earth to ensure the reentry vehicle
does not pose a threat to public health and safety or the safety of
property.

Reentry acci dent means any unpl anned event occurring during the
reentry of a reentry vehicle resulting in the known inpact of the
reentry vehicle, its payload, or any conponent thereof outside a
designated reentry site; a fatality or serious injury (as defined in 49
CFR 830.2) to any person who is not associated with the reentry; or any
damage estinmated to exceed $25,000 to property not associated with the
reentry and not located within a designated reentry site.

Reentry incident means any unpl anned event occurring during the
reentry of a reentry vehicle, other than a reentry accident, involving
a mal function of a reentry safety-critical systemor failure of the
licensee's safety organi zation, procedures, or operations.

Reentry operator means a person responsi ble for conducting the
reentry of a reentry vehicle as specified in a license issued by the
FAA.

Reentry site neans the location on Earth where a reentry vehicle is
intended to return. It includes the area within three standard
devi ations of the intended | anding point (the predicted three-sigm
footprint).

Reentry vehicle neans a vehicle designed to return fromEarth orbit
or outer space to Earth substantially intact. A reusable |aunch vehicle
that is designed to return fromEarth orbit or outer space to Earth
substantially intact is a reentry vehicle.

Reusabl e | aunch vehicle (RLV) neans a | aunch vehicle that is
designed to return to Earth substantially intact and therefore may be
| aunched nore than one tinme or that contains vehicle stages that may be
recovered by a launch operator for future use in the operation of a
substantially simlar |aunch vehicle.

Safety-critical neans essential to safe performance or operation. A
safety-critical system subsystem condition, event, operation, process
or itemis one whose proper recognition, control, performance or
tolerance is essential to systemoperation such that it does not
j eopardi ze public safety.

Vehi cl e safety operations personnel neans those persons whose job
performance is critical to public health and safety or the safety of
property during RLV or reentry operations.

State and United States neans, when used in a geographi cal sense,
the several States, the District of Colunbia, the Conmmonweal th of
Puerto Rico, Anerican Sanpba, the United States Virgin Islands, Guam
and any other commonweal th, territory, or possession of the United
States; and

United States citizen nmeans:



(1) Any individual who is a citizen of the United States;

(2) Any corporation, partnership, joint venture, association, or
other entity organized or existing under the laws of the United States
or any State; and

(3) Any corporation, partnership, joint venture, association, or
other entity which is organized or exists under the laws of a foreign
nation, if the controlling interest in such entity is held by an
i ndi vidual or entity described in paragraph (1) or (2) of this
definition. Controlling interest means ownership of an anmount of equity
in such entity sufficient to direct managenent of the entity or to void
transactions entered i nto by nanagenent. Omership of at least fifty-
one percent of the equity in an entity by persons described in
paragraph (1) or (2) of this definition creates a rebuttable
presunption that such interest is controlling.

PART 404- - REGULATI ONS AND LI CENSI NG REQUI REMENTS

5. The authority citation for part 404 is revised to read as
fol | ows:

Aut hority: 49 U S.C. 70101-70121

6. Section 404.1 is revised to read as fol |l ows:

Sec. 404.1 Scope.

Under 49 U.S.C. 70105, this part establishes procedures for issuing
regulations to inplement the provisions of 49 U S.C. Subtitle IX,
chapter 701, and for elimnating or waiving requirenents of Federal |aw
ot herwi se applicable to the |licensing of commercial space
transportation activities under 49 U S.C. Subtitle I X, chapter 701.

7. Section 404.3 is amended by revising the headi ng and paragraph
(a) to read as foll ows:

Sec. 404.3 Filing of petitions to the Associate Adm nistrator.

(a) Any person may petition the Associate Administrator to issue,
anend, or repeal a regulation to elimnate as a requirenent for a
license any requirenent of Federal |aw applicable to comercial space
Il aunch and reentry activities and the operation of |launch and reentry
sites or to waive any such requirenent in the context of a specific
application for a license.

* * * % *%

PART 405- -1 NVESTI GATI ONS AND ENFORCEMENT

8. The authority citation for part 405 is revised to read as
fol | ows:

Aut hority: 49 U S.C. 70101-70121



9. Section 405.1 is revised to read as fol | ows:

Sec. 405.1 Mnitoring of licensed and other activities.

Each licensee nust allow access by and cooperate with Federal
of ficers or enployees or other individuals authorized by the Associate
Adm ni strator to observe licensed facilities and activities, including
| aunch sites and reentry sites, as well as manufacturing, production,
and testing facilities, or assenbly sites used by any contractor or a
licensee in the production, assenbly, or testing of a |launch or reentry
vehicle and in the integration of a payload with its |aunch or reentry
vehicle. Cbservations are conducted to nonitor the activities of the
| icensee or contractor at such tinme and to such extent as the Associate
Admi ni strator considers reasonabl e and necessary to deterni ne
conmpliance with the license or to performthe Associate Adm nistrator's
responsibilities pertaining to payl oads for which no Federal |icense,
aut hori zation, or permt is required.

10. Section 405.5 is anmended by revising the introductory text and
paragraph (a) to read as foll ows:

Sec. 405.5 Enmergency orders.

The Associate Adm nistrator may i medi ately term nate, prohibit, or
suspend a licensed |aunch, reentry, or operation of a launch or reentry
site if the Associate Adm nistrator determ nes that--

(a) The licensed |aunch, reentry, or operation of a |aunch or
reentry site is detrinmental to public health and safety, the safety of
property, or any national security or foreign policy interest of the
United States; and

* * * * %

PART 406-- ADM NI STRATI VE REVI EW

11. The authority citation for part 406 is revised to read as
fol |l ows:

Authority: 49 U S.C. 70101-70121
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12. Section 406.1 is anmended by revising paragraphs (a),
introductory text, (a)(2), and (a)(3) to read as foll ows:
Sec. 406.1 Hearings.

(a) Pursuant to 49 U S.C. 70110, the following are entitled to a
determ nation on the record after an opportunity for a hearing in



accordance with 5 U S. C. 554.

(1)***

(2) An owner or operator of a payload regarding any decision to
prevent the | aunch or reentry of the payl oad;

(3) A licensee regarding any decision to suspend, nodify, or revoke
alicense or to termnate, prohibit, or suspend any |licensed activity;
and

* * * * %

PART 413-- LI CENSE APPLI CATI ON PROCEDURES

13. The authority citation for part 413 continues to read as
fol | ows:

Authority: 49 U S.C. 70101-70121

14. Section 413.1 is revised to read as foll ows:

Sec. 413.1 Scope.

This part prescribes the procedures applicable to applications
submtted under this chapter to conduct |icensed activities. These
procedures apply to all applications for issuance of a |license,
transfer of an existing |icense, and renewal of an existing |icense.
More specific requirenents applicable to obtaining a |launch |icense or
a license to operate a launch site are contained in parts 415 and 417
of this chapter, respectively. Mre specific requirenents applicable to
obtaining a license to launch and reenter a reentry vehicle or to
operate a reentry site are contained in parts 431, 433 and 435 of this
chapt er.

15. Section 413.3 is revised to read as foll ows:

Sec. 413.3 Who nust obtain a license.

(a) A person nust obtain a license--

(1) To launch a launch vehicle fromthe United States;

(2) To operate a launch site within the United States;

(3) To reenter a reentry vehicle in the United States; or

(4) To operate a reentry site within the United States.

(b) An individual who is a U S. citizen or an entity organi zed
under the laws of the United States or any State nust obtain a
l'icense--

(1) To launch a | aunch vehicle outside the United States;

(2) To operate a launch site outside of the United States;

(3) To reenter a reentry vehicle outside of the United States; or

(4) To operate a reentry site outside of the United States.

(c) Aforeign entity in which a United States citizen has a
controlling interest, as defined in Sec. 401.5 of this chapter, nust
obtain a launch license to | aunch a | aunch vehicle fromor a license to
operate a launch site within--

(1) Any place that is both outside the United States and outside
the territory of any foreign nation, unless there is an agreenent in



force between the United States and a foreign nation providing that
such foreign nation shall exercise jurisdiction over the |aunch or the
operation of the l|aunch site; or

(2) The territory of any foreign nation if there is an agreenment in
force between the United States and that foreign nation providing that
the United States shall exercise jurisdiction over the | aunch or the
operation of the | aunch site.

(d) Aforeign entity in which a U S. citizen has a controlling
interest, as defined in Sec. 401.5 of this chapter, nust obtain a
license to reenter a reentry vehicle or to operate a reentry site in--

(1) Any place that is outside the United States and outside the
territory of any foreign nation, unless there is an agreenment in force
between the United States and a foreign nation providing that such
foreign nation shall exercise jurisdiction over the reentry or the
operation of the reentry site; or

(2) The territory of any foreign nation if there is an agreement in
force between the United States and that foreign nation providing that
the United States shall exercise jurisdiction over the reentry or the
operation of the reentry site.

PART 415-- LAUNCH LI CENSE

16. The authority citation for part 415 continues to read as
foll ows:

Authority: 49 U S.C 70101-70121

17. Section 415.1 is revised to read as foll ows:

Sec. 415.1 Scope.

This part prescribes requirenents for obtaining a license to |aunch
a launch vehicle, other than a reusabl e | aunch vehicle (RLV), and post -
licensing requirenments with which a licensee shall conply to remain
licensed. Requirenents for preparing a |icense application are
contained in part 413 of this subchapter. Requirenments for obtaining a
license to launch an RLV and conduct an RLV mission are contained in
part 431 of this subchapter

18. Part 431 is added to read as fol |l ows:
PART 431-- LAUNCH AND REENTRY OF A REUSABLE LAUNCH VEHI CLE (RLV)

Subpart A--Ceneral

Sec.

431.1 Scope.

431.3 Types of reusable |aunch vehicle mssion |icenses.
431.5 Policy and safety approvals.

431.7 Payl oad and payl oad reentry deterninations.

431.9 |ssuance of a reusable |aunch vehicle m ssion |license.
431.11 Additional license terns and conditions.

431. 13 Transfer of a reusable | aunch vehicle mission |license.
431.15 Rights not conferred by a reusable | aunch vehicle nission
i cense.



431. 16-431. 20 [Reserved]

Subpart B--Policy Review and Approval for Launch and Reentry of a
Reusabl e Launch Vehicl e

431.21 Ceneral.

431. 23 Pol i cy review

431.25 Application requirenments for policy review.

431. 27 Deni al of policy approval.

431. 28-431. 30 [ Reserved]

Subpart C--Safety Review and Approval for Launch and Reentry of a
Reusabl e Launch Vehicl e

431.31 Ceneral.

431.33 Safety organi zation

431.35 Acceptabl e reusable |aunch vehicle m ssion risk.

431.37 M ssion readiness.

431.39 M ssion rules, procedures, contingency plans, and
checkl i sts.

431. 41 Conmuni cations pl an

431. 43 Reusabl e I aunch vehicle mssion operational requirenments and
restrictions.

431.45 M shap investigation plan and enmergency response plan.
431. 47 Denial of safety approval

431.48-431.50 |[Reserved]

Subpart D--Payl oad Reentry Review and Determ nation

431.51 Ceneral.

431.53 C asses of payl oads.

431.55 Payl oad reentry review.

431.57 Information requirenents for payload reentry review.
431.59 |Issuance of payload reentry determ nation

431.61 Incorporation of payload reentry deternination in |icense
application.

431.62-431.70 [Reserved]

Subpart E--Post-Licensing Requirenents-Reusabl e Launch Vehicle M ssion
Li cense Ternms and Conditions

431.71 Public safety responsibility.

431.73 Continuing accuracy of |icense application; application for
nodi fi cation of |icense.

431.75 Agreenents.

431.77 Records.

431.79 Reusable | aunch vehicle mssion reporting requirenents.
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431.81 Financial responsibility requirenents.
431.83 Conpliance nonitoring.

431.85 Registration of space objects.

431. 86-431.90 [Reserved]

Subpart F--Environmental Review

431.91 GCeneral.

431.93 Environnental information

Authority: 49 U S.C. 70101-70121

Subpart A--Ceneral



Sec. 431.1 Scope.

This part prescribes requirenments for obtaining a reusabl e |Iaunch
vehicle (RLV) mission |icense and post-licensing requirenents with
which a licensee nmust conply to remain |licensed. Requirenents for
preparing a |license application are contained in part 413 of this
subchapter.

Sec. 431.3 Types of reusable [aunch vehicle mssion |icenses.

(a) Mssion-specific license. A nmission-specific |license
aut hori zing an RLV m ssion authorizes a |licensee to |aunch and reenter,
or otherwi se | and, one nodel or type of RLV froma |aunch site approved
for the mission to a reentry site or other |ocation approved for the
m ssion. A mssion-specific |icense authorizing an RLV m ssion nmay
aut hori ze nore than one RLV mission and identifies each flight of an
RLV aut hori zed under the license. A licensee's authorization to conduct
RLV mi ssions ternm nates upon conpletion of all activities authorized by
the license or the expiration date stated in the reentry |icense,
whi chever occurs first.

(b) Operator license. An operator |icense for RLV m ssions
aut horizes a |licensee to launch and reenter, or otherw se |and, any of
a designated famly of RLVs within authorized paraneters, including
|l aunch sites and trajectories, transporting specified classes of
payl oads to any reentry site or other |ocation designated in the
license. An operator license for RLV missions is valid for a two-year
renewabl e term

Sec. 431.5 Policy and safety approvals.

To obtain either type of RLV mssion |license, an applicant must
obtain policy and safety approvals fromthe FAA Requirenents for
obt ai ni ng these approvals are contained in subparts B and C of this
part. Only the license applicant may apply for the approvals, and may
apply for either approval separately and in advance of submtting a
conplete license application, using the application procedures
contained in part 413 of this subchapter.

Sec. 431.7 Payload and payl oad reentry determ nations.

(a) A payload determnation is required to | aunch a payl oad unl ess
t he proposed payload is exenpt from payl oad revi ew under Sec. 415.53 of
this chapter. Requirenents for obtaining a payload determ nation are
set forth in part 415, subpart D of this chapter.

(b) A payload reentry deternmination is required to reenter a
payload to Earth on an RLV unless the proposed payl oad is exenpt from
payl oad reentry review.

(c) A payload reentry deterninati on nade under a previous |license
application under this subchapter may satisfy the requirenents of
paragraph (b) of this section.

(d) The FAA conducts a review, as described in subpart D of this
part, to nmake a payload reentry deternmination. Either an RLV m ssion



license applicant or a payl oad owner or operator may request a review
of the proposed payl oad using the application procedures contained in
part 413 of thissubchapter. Upon receipt of an application, the FAA nay
conduct a payload reentry revi ew i ndependently of an RLV nission

i cense application.

Sec. 431.9 |I|ssuance of a reusable | aunch vehicle m ssion |icense.

(a) The FAA issues either a mission-specific or operator license
aut hori zing RLV missions to an applicant who has obtained all approvals
and determ nations required under this chapter for the |icense.

(b) An RLV mission |license authorizes a |licensee to |aunch and
reenter, or otherw se land, an RLV and payload, if any, in accordance
with the representations contained in the licensee's application
subject to the licensee's conpliance with terns and conditions
contained in |icense orders acconpanying the license, including
fi nancial responsibilityrequirenents.

Sec. 431.11 Additional license terns and conditions.

The FAA may anend an RLV mission license at any tine by nodifying
or adding license ternms and conditions to ensure conpliance with 49
U S C Subtitle I X, chapter 701, and applicable regul ations.

Sec. 431.13 Transfer of a reusable | aunch vehicle m ssion |license.

(a) Only the FAA may transfer an RLV m ssion |icense.

(b) An applicant for transfer of an RLV mission |icense shal
subnit a license application in accordance with part 413 of this
subchapter and satisfy the applicable requirenents of this part. The
FAA will transfer an RLV mission |icense to an applicant who has
obtai ned all of the approvals and determ nations required under this
chapter for an RLV nission license. In conducting its reviews and
i ssuing approval s and determ nations, the FAA may incorporate any
findi ngs made part of the record to support the initial |icensing
determination. The FAA may nodify an RLV nmission license to reflect any
changes necessary as a result of a license transfer.

Sec. 431.15 Rights not conferred by a reusabl e | aunch vehicle nission
i cense.

| ssuance of an RLV mission |icense does not relieve a |icensee of
its obligation to conply with requirenents of law that nay apply to its
activities.

Secs. 431.16-431.20 |[Reserved]

Subpart B--Policy Review and Approval for Launch and Reentry of a
Reusabl e Launch Vehicle



Sec. 431.21 General

The FAA issues a policy approval to an RLV mission |icense
applicant upon conpletion of a favorable policy review A policy
approval is part of the licensing record on which the licensing
determnation is based.

Sec. 431.23 Policy review

(a) The FAA reviews an RLV mission |icense application to determ ne
whet her the proposed m ssion presents any issues, other than those
i ssues addressed in the safety review, that would adversely affect U S.
national security or foreign policy interests, would jeopardize public
heal th and safety or the safety of property, or would not be consistent
with international obligations of the United States.

(b) Interagency consultation is conducted as foll ows:

(1) The FAA consults with the Departnent of Defense to determ ne
whet her an RLV mission |icense application presents any issues
adversely affecting U S. national security.

(2) The FAA consults with the Departnent of State to determ ne
whet her an RLV mission |license application presents any issues
adversely affecting U S. foreign policy interests or international
obl i gati ons.

(3) The FAA consults with other Federal agencies, including the
Nati onal Aeronautics and Space Admi nistration, authorized to address
i ssues identified under paragraph (a) of this section, associated with
an applicant's RLV nission proposal

(c) The FAA advises an applicant, in witing, of any issueraised
during a policy review that woul d i npede issuance of a policy approval
The
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applicant nay respond, in witing, or revise its license application.

Sec. 431.25 Application requirenents for policy review.

Inits RLV mission |license application, an applicant nust--

(a) ldentify the nodel, type, and configuration of any RLV proposed
for launch and reentry, or otherwi se | anding on Earth, by the
applicant.

(b) Identify all vehicle systens, including structural, thernal
pneumati c, propul sion, electrical, and avionics and gui dance systens
used in the vehicle(s), and all propellants.

(c) ldentify foreign ownership of the applicant as foll ows:

(1) For a sole proprietorship or partnership, identify all foreign
owner shi p;

(2) For a corporation, identify any foreign ownership interests of
10% or nore; and

(3) For a joint venture, association, or other entity, identify any
participating foreign entities.

(d) Identify proposed |launch and reentry flight profile(s),



i ncl udi ng- -

(1) Launch and reentry site(s), including planned contingency abort
| ocations, if any;

(2) Flight trajectories, reentry trajectories, associated ground
tracks, and instantaneous inpact points for nom nal operations, and
contingency abort profiles, if any;

(3) Sequence of planned events or naneuvers during the m ssion; and
for an orbital mssion, the range of internediate and final orbits of
the vehicle and upper stages, if any, and their estinmated orbital life
times.

Sec. 431.27 Denial of policy approval.

The FAA notifies an applicant, in witing, if the FAA hasdeni ed
policy approval for an RLV mission |icense application. The notice
states the reasons for the FAA's determ nation. The applicant may
respond to the reasons for the deternination and request
reconsi derati on.

Secs. 431.28-431.30 |[Reserved]

Subpart C--Safety Review and Approval for Launch and Reentry of a
Reusabl e Launch Vehicle

Sec. 431.31 General

(a) The FAA conducts a safety review to determnm ne whether an
applicant is capable of |launching an RLV and payload, if any, froma
designated |l aunch site, and reentering the RLV and payload, if any, to
a designated reentry site or location, or otherwise landing it on
Earth, wi thout jeopardizing public health and safety and the safety of
property.

(b) The FAA issues a safety approval to an RLV nission |icense
applicant that satisfies the requirenments of this Subpart. The FAA
eval uates on an individual basis all public safety aspects of a
proposed RLV mission to ensure they are sufficient to support safe
conduct of the mssion. A safety approval is part of the licensing
record on which the FAA's |icensing determ nation is based.

(c) The FAA advises an applicant, in witing, of any issueraised
during a safety review that woul d i npede i ssuance of a safety approval.
The applicant may respond, in witing, or revise its |license
appl i cation.

Sec. 431.33 Safety organi zation.

(a) An applicant shall nmaintain a safety organi zati on and docunent
it by identifying lines of comunication and approval authority for al
m ssion decisions that nmay affect public safety. Lines of comrunication
within the applicant's organi zati on, between the applicant and the
| aunch site, and between the applicant and the reentry site,shall be
enpl oyed to ensure that personnel perform RLV nission operations in



accordance with plans and proceduresrequired by this subpart. Approval
authority shall beenployed to ensure conpliance with ternms and
conditionsstated in an RLV mission |icense and with the plans and
procedures required by this subpart.

(b) An applicant nust designate a person responsible for the
conduct of all licensed RLV mission activities.

(c) An applicant shall designate by nane, title, and
qualifications, a qualified safety official authorized by the applicant
to exam ne all aspects of the applicant's operations with respect to
safety of RLV mission activities and to nonitor independently
conmpl i ance by vehicle safety operations personnel with the applicant's
safety policies and procedures. The safety official shallreport
directly to the person responsible for an applicant's licensed RLV
m ssion activities, who shall ensure that all of the safety official's
concerns are addressed both before a mssion is initiated and before
reentry or descent flight of an RLV is initiated. The safety officia
is responsible for--

(1) Monitoring and eval uating operational dress rehearsals to
ensure they are conducted in accordance w th proceduresrequired by
Sec. 431.37(a)(4) and under Sec. 431.37(a)(1)(iv) to ensure the
readi ness of vehicl esafety operations personnel to conduct a safe
m ssi on under nomi nal and non-nomi nal conditions; and

(2) Conpleting a m ssion readi ness determ nation as required by
Sec. 431.37 before an RLV mission is initiated. The safety official
must nonitor and report to the person responsible for the conduct of
licensed RLV mission activities any non-conpliance with procedures
listed in Secs. 431.37 and 431.43, or any representation contained in
the application, and the readiness of the licensee to conduct m ssion
operations in accordance with the license and this part. The safety
official is responsible for conpliance with Secs. 431.37 and 431. 43,
and with representations contained in the application.

Sec. 431.35 Acceptable reusable |aunch vehicle mssion risk.

(a) To obtain safety approval for an RLV nission, an applicant nust
denmonstrate that the proposed nission does not exceed acceptable risk
as defined in this subpart. For purposes of this section, the m ssion
commences upon initiation of the launch phase of flight and consists of
launch flight through orbital insertion of an RLV or vehicl estage or
flight to outer space, whichever is applicable, and reentry or descent
flight, and concludes upon | anding on Earth of the RLV.

(b) Acceptable risk for a proposed mssion is neasured in terns of
t he expected average nunber of casualties (Ec).

(1) To obtain safety approval, an applicant shall denonstrate:

(i) For public risk, the risk level to the collective nenbers of
the public exposed to vehicle or vehicle debris inpact hazards
associ ated with a proposed m ssion does notexceed an expected average
number of 0.00003 casualties per mssion (or Ec criterion of
30 x 10°%) to nenbers of the public fromthe applicant's
proposed activity; and

(i) For public risk, the risk level to an individual does not
exceed . 000001 per nission (or individual risk criterion of 1 X
10-6) .

(c) To denonstrate conpliance with acceptable risk criteria in



thi ssection, an applicant shall enploy a system safety process to
identify the hazards and assess the risks to publichealth and safety
and the safety of property associated with the m ssion, including

nom nal and non-nomi nal operation and flight of the vehicle and

payl oad, if any. An acceptabl esystem safety analysis identifies and
assesses the probability and consequences of any reasonably

f or eseeabl ehazar dous event, and safety-critical systemfailures during
[ aunch flight or reentry that could result in a casualty to the public.
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(d) As part of the denonstration required under paragraph (c) of
this section, an applicant nust--

(1) ldentify and describe the structure of the RLV, including
physi cal di mensi ons and wei ght;

(2) Identify and descri be any hazardous materials, including
radi oactive materials, and their container on the RLV;

(3) ldentify and describe safety-critical systens;

(4) ldentify and describe all safety-critical failure nodes and
t hei r consequences;

(5) Provide draw ngs and schematics for each

safety-critical systemidentified under paragraph (d) (3) of this
section;

(6) Provide a tineline identifying all safety-critica

events;

(7) Provide data that validates the applicant's system safety
anal yses required in paragraph (c) of this section; and

(8) Provide flight trajectory anal yses covering |aunch or ascent of
the vehicle through orbital insertion and reentry or descent of the
vehi cl e through landing, including its three-sigma di spersion.

Sec. 431.37 M ssion readi ness.

(a) Mssion readiness requirements. An applicant shall submt the
foll owi ng procedures for verifying mssion readi ness:

(1) M ssion readiness review procedures that involve the
applicant's vehicle safety operations personnel, and | aunch site and
reentry site personnel involved in the m ssion. The procedures shal
ensure a mm ssion readiness review is conducted during which the
desi gnat ed individual responsible for the conduct of |icensed
activities under Sec. 431.33(b) is provided with the foll ow ng
information to make a judgnent as to nission readi ness--

(i) Readiness of the RLV including safety-critical systens and
payl oad for launch and reentry flight;

(ii) Readiness of the launch site, personnel, and safety-rel ated
| aunch property and | aunch services to be provided by the launch site;

(iii) Readiness of the reentry site, personnel, and safety-rel ated
property and services for reentry flight and vehicle recovery;

(iv) Readi ness of vehicle safety operations personnel to support
m ssion flight, including results of dress rehearsals and simul ations
conducted in accordance with paragraph (a)(4) of this section;

(v) Mssion rules and constraints, including contingency abort
pl ans and procedures, if any, as required under Sec. 431.39;

(vi) Unresol ved safety issues identified during the m ssion



readi ness review and plans for addressing them and

(vii) Any additional safety information required by the individua
desi gnat ed under Sec. 431.33(b) to determ ne launch and reentry
r eadi ness.

(2) Procedures that ensure mssion constraints, rules, contingency
abort and energency abort procedures are |isted and consolidated in a
safety directive or notebook approved by the person designated by the
applicant under Sec. 431.33(b), the launch site operator, and the
reentry site operator, if any;

(3) Procedures that ensure currency and consistency of |icensee,
|l aunch site operator, and reentry site operator checklists;

(4) Dress rehearsal procedures that--

(i) Ensure crew readi ness under nom nal and non-nom nal flight
condi ti ons;

(ii) Contain criteria for determ ning whether to dispense with or
add one or nore dress rehearsals; and

(iii) Verify currency and consi stency of licensee, |aunch site
operator, and reentry site operator checklists; and

(5) Procedures for ensuring the |icensee's vehicle safety
operations personnel adhere to crew rest rules of this part.

(b) [Reserved]

Sec. 431.39 Mssion rules, procedures, contingency plans, and
checkl i sts.

(a) An applicant shall submt mssion rules, procedures,
checklists, energency plans, and contingency abort plans, if any, that
ensure safe conduct of mission operations during noninal and non-
nom nal vehicle flight.

(b) Mssion rules, procedures, checklists, energency plans, and
contingency abort plans nust be contained in a safety directive,
not ebook, or other conpilation that is approved by the safety officia
desi gnated under Sec. 431.33(c) and concurred in by the launch site
operator and reentry site operator, if any.

(c) Vehicle safety operations personnel nmust have current and
consi stent m ssion checklists.

Sec. 431.41 Conmmunications plan.

(a) An applicant shall submt a plan providing vehicle safety
oper ati ons personnel communi cati ons procedures during the m ssion.
Procedures for effective issuance and conmuni cation of safety-critica
information during the mission shall include hold/resunme, go/no go,
contingency abort, if any, and energency abort commands by vehicle
safety operations personnel. The conmuni cati ons plan shall describe the
authority of vehicle safety operations personnel, by individual or
position title, to issue these commands. The comuni cations pl an shal
ensure that--

(1) Communi cati on networks are assigned so that personne
identified under this section have direct access to real-tine, safety-
critical information required for nmaking decisions and issuing
conmmands;

(2) Personnel identified under this section nonitor a conmon



i ntercom channel for safety-critical communications during |aunch and
reentry,;

(3) A protocol is established for utilizing defined radio
comruni cati ons term nol ogy; and

(4) Comuni cations affecting the safety of the m ssion are recorded
in a manner that accurately reflects comruni cati ons made on i ndivi dua
channel s, synchronized tinme codi ng, and sequence of comruni cati ons.

(b) An applicant shall submit procedures to ensure that |icensee
and reentry site personnel, if any, receive a copy of the
communi cations plan required by this section and that the reentry site
operator, if any, concurs with the conmuni cations pl an.

Sec. 431.43 Reusable launch vehicle m ssion operational requirenents
and restrictions.

(a) An applicant for RLV mi ssion safety approval shall submt
procedur es- -

(1) That ensure RLV mission risks do not exceed the criteria set
forth in Sec. 431.35 for nom nal and non-noni nal operations;

(2) That ensure conformance with the system safety process and
associ ated hazard identification and risk assessnent required under
Sec. 431.35(c);

(3) That ensure conformance with operational restrictions listed in
par agraphs (c) through (e) of this section;

(4) To nonitor and verify the status of RLV safety-critical systens
sufficiently before enabling both | aunch and reentry flight to ensure
public safety and during m ssion flight unless technically infeasible;
and

(5) For human activation or initiation of a flight safety system
that safely aborts the launch of an RLV if the vehicle is not operating
Wi t hin approved m ssion paranmeters and the vehicle poses risk to public
health and safety and the safety of property in excess of acceptable
flight risk as defined in Sec. 431. 35.

(b) To satisfy risk criteria set forth in Sec. 431.35(b)(1), an
applicant for RLV mission safety approval shall identify suitable and
attainabl e [ ocations for
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nom nal | andi ng and vehicle staging inpact or landing, if any. An
application shall identify such | ocations for a contingency abort if
necessary to satisfy risk criteria contained in Sec. 431.35(b)(1)
during launch of an RLV. A nom nal |anding, vehicle staging inpact and
contingency abort | ocation are suitable for |launch or reentry if--

(1) For any vehicle or vehicle stage, the area of the predicted
three-sigma dispersion of the vehicle or vehicle stage can be wholly
contained within the designated | ocation; and

(2) The location is of sufficient size to contain |anding inpacts,
i ncl udi ng debris dispersion upon inpact and any toxic rel ease.

(c) For an RLV mi ssion--

(1) A collision avoidance analysis shall be performed in order to
mai ntain at | east a 200-kil oneter separation from any inhabitable
orbiting object during launch and reentry. The anal ysis shall address:

(i) For launch, closures in a planned | aunch wi ndow for ascent to



outer space or, for an orbital RLV, to initial orbit through at | east
one conplete orbit;

(ii) For reentry, the reentry trajectory;

(iii) Expansions of the closure period by subtracting 15 seconds
fromthe closure start-tinme and adding 15 seconds to the cl osure end-
time for each sequential 90 minutes el apsed tinme period, or portion
there of, beginning at the tine the state vectors of the orbiting
obj ects were determ ned,

(2) The projected instantaneous inpact point (I1P) of the vehicle
shal | not have substantial dwell time over densely popul ated areas
during any segnment of mssion flight;

(3) There will be no unplanned physical contact between the vehicle
or its conponents and payl oad after payl oad separation and debris
generation will not result from conversion of energy sources into
energy that fragnments the vehicle or its payl oad. Energy sources
include, but are not linmted to, chem cal, pneumatic, and kinetic
energy; and

(4) Vehicle safety operations personnel shall adhere to the
foll owi ng work and rest standards:

(i) A maxi mum 12-hour work shift with at |east 8 hours of rest
after 12 hours of work, preceding initiation of an RLV reentry m ssion
or during the conduct of a m ssion;

(ii1) A maxi mum of 60 hours worked in the 7 days, preceding
initiation of an RLV m ssion;

(iii) A maxi mum of 14 consecutive work days; and

(iv) A mninmm48-hour rest period after 5 consecutive days of 12-
hour shifts.

(d) I'n addition to requirenments of paragraph (c) of this section,
any unproven RLV nay only be operated so that during any portion of
flight--

(1) The projected instantaneous inpact point (I1P) of the vehicle
does not have substantial dwell tinme over popul ated areas; or

(2) The expected average nunber of casualties to nenbers of the
public does not exceed 30 x 106 (Ec

30 x 10°6) given a probability of vehicle
failure equal to 1 (pf=1) at any tinme the IIP is over a popul ated area;

(e) Any RLV that enters Earth orbit may only be operated such that
the vehicle operator is able to--

(1) Monitor and verify the status of safety-critical systens before
enabling reentry flight to assure the vehicle can reenter safely to
Earth; and

(2) Issue a conmand enabling reentry flight of the vehicle. Reentry
flight cannot be initiated autononously under nom nal circunstances
wi t hout prior enable.

Sec. 431.45 M shap investigation plan and energency response plan.

(a) Mshap investigation plan and enmergency response plan. An
applicant shall submt a m shap investigation plan (MP) containing the
applicant's procedures for reporting and responding to | aunch and
reentry accidents, launch and reentry incidents, or other m shaps, as
defined in Sec. 401.5 of this chapter, that occur during the conduct of
an RLV m ssion. An acceptable MP satisfies the requirenents of
paragraphs (b)-(d) of this section. An applicant shall also submt an



ener gency response plan (ERP) that contains procedures for informng
the affected public of a planned RLV mi ssion. An acceptabl e ERP
satisfies the requirenments of paragraph (e) of this section. The MP
and ERP shall be signed by an individual authorized to sign and certify
the application in accordance with Sec. 413.7(c) of this chapter, the
person responsi ble for the conduct of all Iicensed RLV m ssion
activities designated under Sec. 431.33(b) of this subpart, and the
safety official designated under Sec. 431.33(c) of this subpart.

(b) Report requirenments. A MP shall provide for--

(1) I'nmediate notification to the FAA Washi ngton Operations Center
in case of a launch or reentry accident, launch or reentry incident, or
a mshap that involves a fatality or serious injury (as defined in 49
CFR 830. 2);

(2) Notification within 24 hours to the Associate Adninistrator for
Commerci al Space Transportation in the event of a nishap that does not
involve a fatality or serious injury, as defined in 49 CFR 830.2; and

(3) Submission of a witten prelimnary report to the FAA Associ ate
Adm ni strator for Commercial Space Transportation in the event of a
| aunch accident or |aunch incident occurring in the conduct of an RLV
m ssion, or reentry accident or reentry incident, occurring in the
conduct of an RLV mission, within 5 days of the event. The report shal
identify the event as either a launch or reentry accident or incident
and nust include the follow ng information

(i) Date and tinme of occurrence;

(ii) Description of the event and sequence of events leading to the
accident or incident, to the extent known;

(iii) Intended and actual |ocation of |aunch and reentry or other
| andi ng on Eart h;

(iv) Identification of the vehicle;

(v) ldentification of the payload, if applicable;

(vi) Nunmber and general description of any fatalities and injuries;

(vii) Property damage, if any, and an estimte of its val ue;

(viii) Ildentification of hazardous materials, as defined in
Sec. 401.5 of this chapter, involved in the event, whether on the
vehi cl e, payload, or on the ground,

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

(x) Weat her conditions at the tine of the event; and

(xi) Potential consequences for other vehicles or systens of
simlar type and proposed operations.

(c) Response plan. A M P nust contain procedures to--

(1) Ensure the consequences of a launch accident, |aunch incident,
reentry accident, reentry incident, or other mnishap occurring in the
conduct of an RLV mission are contained and mnim zed,;

(2) Ensure data and physical evidence are preserved;

(3) Require the licensee to report and to cooperate with FAA and
the National Transportation Safety Board investigations and designate
one or nore points of contact for the FAA or NTSB; and;

(4) Require the licensee to identify and adopt preventive neasures
for avoiding recurrence of the event.

(d) Investigation plan. A MP shall contain--

(1) Procedures for investigating the cause of an event described in
paragraph (c)(1) of this section;

(2) Procedures for reporting investigation results to the FAA;

(3) Delineated responsibilities, including reporting



responsibilities, for
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personnel assigned to conduct investigations and for any unrel ated
entities retained by the Iicensee to conduct or participate in
i nvestigations.

(e) Enmergency response plan. An ERP shall provide for--

(1) Notification to local officials in the event of an off-site or
unpl anned | andi ng so that vehicle recovery can be conducted safely and
effectively and with minimal risk to public safety. The plan rmnust
provide for the quick dissem nation of up to date information to the
public, and for doing so in advance of reentry or other |anding on
Earth to the extent practicable; and

(2) A public information dissem nation plan for informng the
potentially affected public, in laynmen's terns and in advance of a
pl anned reentry, of the estimated date, time and | anding | ocation for
the reentry activity.

Sec. 431.47 Denial of safety approval.

The FAA notifies an applicant, in witing, if the FAA has denied
safety approval for an RLV mission |license application. The notice
states the reasons for the FAA' s determ nation. The applicant nay
respond to the reasons for the determ nati on and request
reconsi derati on.

Secs. 431.48-431.50 |[Reserved]

Subpart D--Payl oad Reentry Review and Deternination

Sec. 431.51 General

(a) A payload reentry review is conducted to exam ne the policy and
safety issues related to the proposed reentry of a payload, other than
a U S Covernnent payload or a payl oad whose reentry is subject to
regul ati on by another Federal agency, to deternine whether the FAA will
approve reentry of the payl oad.

(b) A payload reentry review may be conducted as part of an RLV
m ssion |license application review or may be requested by a payl oad
owner or operator in advance of or separate froman RLV m ssion |license
appl i cation.

(c) A payload reentry determination will be nade part of the
licensing record on which the FAA's licensing determ nation is based.

Sec. 431.53 d asses of payl oads.

(a) The FAA may approve the return of a type or class of payl oad
(for exanple, conmunications or mcrogravity/scientific satellites).
(b) The RLV mission licensee that will return a payl oad approved
for reentry under this section, is responsible for providing current



information in accordance with Sec. 431.57 regarding the payl oad
proposed for reentry no later than 60 days before a schedul ed RLV
m ssion invol ving that payl oad.

Sec. 431.55 Payload reentry review

(a) I'n conducting a payload reentry review to decide if the FAA
shoul d approve reentry of a payl oad, the FAA determ nes whether its
reentry presents any issues that woul d adversely affect U S. nationa
security or foreign policy interests, would jeopardi ze public health
and safety or the safety of property, or would not be consistent with
international obligations of the United States.

(b) The FAA consults with the Departnent of Defense to determ ne
whet her reentry of a proposed payl oad presents any issues adversely
affecting U.S. national security.

(c) The FAA consults with the Departnment of State to determ ne
whet her reentry of a proposed payl oad presents any issues adversely
affecting U.S. foreign policy interests or international obligations.

(d) The FAA consults with other Federal agencies, including the
Nati onal Aeronautics and Space Admi nistration, authorized to address
i ssues identified under paragraph (a) of this section.

(e) The FAA advises a person requesting a payload reentry
determnation, in witing, of any issue raised during a payload reentry
review that would i npede the issuance of a favorable determination to
reenter that payl oad. The person requesting a payload reentry review
may respond, in witing, or revise its application.

Sec. 431.57 Information requirenents for payload reentry review

A person requesting reentry review of a particul ar payl oad or
payl oad class nust identify the follow ng:

(a) Payl oad nane or class and function;

(b) Physical characteristics, dinensions, and weight of the
payl oad;

(c) Payl oad owner and operator, if different fromthe person
requesting the payload reentry review,

(d) Type, anopunt, and contai ner of hazardous materials, as defined
in Sec. 401.5 of this chapter, and radi oactive materials in the
payl oad;

(e) Explosive potential of payload naterials, alone and in
conmbination with other materials found on the payload or RLV during
reentry;

(f) Designated reentry site(s); and

(g) Method for securing the payload on the RLV.

Sec. 431.59 |Issuance of payl oad reentry deternination.

(a) The FAA issues a favorable payload reentry determi nation unl ess
it determnes that reentry of the proposed payl oad woul d adversely
affect U.S. national security or foreign policy interests, would
j eopardi ze public health and safety or the safety of property, or would
not be consistent with international obligations of the United States.



The FAA responds to any person who has requested a payload reentry
review of its determination in witing. The notice states the reasons
for the deternination in the event of an unfavorabl e determ nation.

(b) Any person issued an unfavorable payl oad reentry determ nation
may respond to the reasons for the determ nati on and request
reconsi derati on.

Sec. 431.61 Incorporation of payload reentry determ nation in |icense
appl i cati on.

A favorabl e payload reentry determ nation issued for a payl oad or
cl ass of payload may be included by an RLV mission |icense applicant as
part of its application. Before the conduct of an RLV nission involving
a payl oad approved for reentry, any change in infornmation provided
under Sec. 431.57 nust be reported by the |icensee in accordance with
Sec. 413.17 of this chapter. The FAA determ nes whether a favorable
payl oad reentry deternination renains valid and nay conduct an
addi ti onal payload reentry review

Secs. 431.62-431.70 [Reserved]

Subpart E--Post-Licensing Requirements--Reusabl e Launch Vehicle
M ssion License Ternms and Conditions

Sec. 431.71 Public safety responsibility.

(a) Alicensee is responsible for ensuring the safe conduct of an
RLV mission and for protecting public health and safety and the safety
of property during the conduct of the m ssion.

(b) A licensee nust conduct a |licensed RLV nission and perform RLV
saf ety procedures in accordance with representations nmade in its
Iicense application. Alicensee's failure to performsafety procedures
in accordance with the representations nade in the license application
or conply with any license condition is sufficient basis for the
revocation of a license or other appropriate nforcenent action

Sec. 431.73 Continuing accuracy of |icense application; application
for nmodification of |icense.

(a) Alicensee is responsible for the continuing accuracy of
representations contained in its application for the entire termof the
i cense.

[[ Page 56664] ]

(b) After a license has been issued, a |licensee nust apply to the
FAA for nodification of the license if--

(1) The licensee proposes to conduct an RLV m ssion or performa
safety-critical operation in a manner not authorized by the |icense; or

(2) Any representation contained in the license application that is
material to public health and safety or the safety of property is no



| onger accurate and conplete or does not reflect the |icensee's
procedures governing the actual conduct of an RLV mission. A change is
material to public health and safety or the safety of property if it
alters or affects the--

(i) Mssion rules, procedures, checklists, energency plans, and
contingency abort plans, if any, submtted in accordance with
Sec. 431. 39

(ii) dass of payload;

(iii) Type of RLV,

(iv) Any safety-critical system

(v) Type and contai ner of the hazardous material carried by the
vehi cl e;

(vi) Flight trajectory;

(vii) Launch site or reentry site or other |anding |ocation; or

(viii) Any safety system policy, procedure, requirenent, criteria,
or standard.

(c) An application to nodify an RLV mission |icense nmust be
prepared and subnitted in accordance with part 413 of this chapter. The
licensee nmust indicate any part of its license or |icense application
t hat woul d be changed or affected by a proposed nodification.

(d) The FAA reviews determ nations and approvals required by this
chapter to determ ne whether they remain valid after subm ssion of a
proposed nodification.

(e) Upon approval of a nodification, the FAA issues either a
written approval to the licensee or a |icense order amending the
license if a stated termor 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.

Sec. 431.75 Agreenents.

(a) Launch and reentry site use agreenents. Before conducting a
Iicensed RLV mi ssion using property and services of a Federal |aunch
range or licensed |aunch or reentry site operator, a |icensee or
applicant shall enter into an agreenent with the Federal |aunch range
and/or licensed site operator that provides for access to and use of
property and services required to support a |licensed RLV mi ssion or
reentry and for public safety rel ated operations and support. The
agreenment shall be in effect before any |icensed RLV nission or
reentry. A licensee shall conmply with any requirenments of the agreenent
that may affect public health and safety and the safety of property
during the conduct of its licensed activity.

(b) Agreenents for notices to mariners and airnen. Unless otherw se
addressed in agreenents between a |licensed | aunch site operator and the
U S. Coast CGuard and the FAA, respectively, a licensee authorized to
conduct an RLV mission using a launch site or reentry site other than a
Federal |aunch range shall conplete the foll ow ng:

(1) An agreenent between the |licensee and the local U S. Coast
Guard district to establish procedures for the issuance of a Notice to
Mariners prior to a launch or reentry and ot her neasures as the Coast
Guard deens necessary to protect public health and safety; and

(2) An agreenent between the licensee and the FAA regional office
having jurisdiction over the airspace through which a [ aunch and
reentry will take place, to establish procedures for the issuance of a



Notice to Airmen prior to the conduct of a licensed |aunch or reentry

and for closing of air routes during the respective |aunch and reentry
wi ndows and ot her neasures deened necessary by the FAA regional office
in order to protect public health and safety.

Sec. 431.77 Records.

(a) Except as specified in paragraph (b) of this section, a
licensee shall maintain for 3 years all records, data, and other
mat erial necessary to verify that a licensed RLV mission is conducted
in accordance with representations contained in the |licensee's
appl i cati on.

(b) I'n the event of a launch accident, reentry accident, |aunch
i ncident or reentry incident, as defined in Sec. 401.5 of this chapter
a licensee shall preserve all records related to the event. Records
must be retained until conpletion of any Federal investigation and the
FAA advi ses the |licensee that the records need not be retained. The
licensee shall make all records required to be maintai ned under the
regul ati ons available to Federal officials for inspection and copyi ng.

Sec. 431.79 Reusable |launch vehicle m ssion reporting requirenents.

(a) Not less than 60 days before each RLV mi ssion conducted under a
license, a licensee shall provide the FAA with the foll ow ng
i nformation:

(1) Payload information in accordance with 14 CFR Sec. 415.59 of
this chapter and Sec. 431.57; and

(2) Flight information, including the vehicle, launch site, planned
I aunch and reentry flight path, and intended | anding sites including
contingency abort sites.

(3) Launch or reentry waivers, approved or pending, froma federa
Federal range for at which the launch or reentry will take place, that
are unique and may affect public safety.

(b) Not later than 15 days before each licensed RLV nission, a
Iicensee nust notify the FAA, in witing, of the tinme and date of the
i ntended | aunch and reentry or other landing on Earth of the RLV and
may utilize the FAA/U S. Space Command Launch Notification Form
contained in part 415, Appendix A, of this subchapter for doing so.

(c) Alicensee nust report a launch accident, |aunch incident,
reentry accident, reentry incident, or other mshap imrediately to the
FAA Washi ngt on Operations Center and provide a witten prelimninary
report in the event of a |aunch accident, |aunch incident, reentry
accident, or reentry incident, in accordance with the m shap
i nvestigation and emergency response plan submtted as part of its
license application under Sec. 431.45.

Sec. 431.81 Financial responsibility requirenents.

A licensee under this part nust conply with financia
responsibility requirenments specified inits license.



Sec. 431.83 Conpliance nonitoring.

A licensee shall allow access by, and cooperate with, federa
of ficers or enployees or other individuals authorized by the FAA to
observe any activities of the Iicensee, or of the licensee's
contractors or subcontractors, associated with the conduct of a
licensed RLV mi ssion.

Sec. 431.85 Registration of space objects.

(a) To assist the U S. Governnent in inplementing Article IV of the
1975 Convention on Registration of Objects Launched into Quter Space,
each licensee shall provide to the FAA the information required by
paragraph (b) of this section for all objects placed in space by a
Iicensed RLV mission, including an RLV and any conponents, except:

(1) Any object owned and registered by the U S. Governnment; and

(2) Any object owned by a foreign entity.

(b) For each object that nust be registered in accordance with this
section, a licensee shall submt the follow ng information not |ater
than thirty (30) days followi ng the conduct of a |icensed RLV nission :
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(1) The international designator of the space object(s);

(2) Date and |l ocation of the RLV mission initiation

(3) Ceneral function of the space object; and

(4) Final orbital paraneters, including:

(i) Nodal period;

(ii) Inclination;

(iii) Apogee; and

(iv) Perigee.

(c) Alicensee shall notify the FAA when it renoves an object that
it has previously placed in space.

Secs. 431.86-431.90 |[Reserved]

Subpart F--Environnental Review

Sec. 431.91 General

An applicant shall provide the FAAwith sufficient information to
anal yze the environnmental inpacts associated with proposed operation of
an RLV, including the inmpacts of anticipated activities to be perforned
at its reentry site. The information provided by an applicant nust be
sufficient to enable the FAA to conply with the requirenents of the
Nati onal Environnental Policy Act, 42 U S. C. 4321 et seq., the Counci
on Environnental Quality Regulations for Inplenenting the Procedura
Provi si ons of the National Environnental Policy Act, 40 CFR parts 1500-
1508, and the FAA's Procedures for Considering Environnental Inpacts,
FAA Order 1050.1D. Copies of FAA Order 1050.1D nay be obtained fromthe
O fice of Environnment and Energy, AEE-300, Federal Aviation
Adm ni stration, 800 Independence Avenue SW, Washi ngton, DC 20591



(202) 267-3553. Copies of FAA Order 1050.1D may be inspected in the
Rul es Docket at the Federal Aviation Administration, Ofice of the
Chi ef Counsel, AGC-200, Room 915G 800 I ndependence Avenue SW,
Washi ngton, DC 20591 weekdays between 8:30 a.m and 5:00 p. m

Sec. 431.93 Environnental information.

An applicant shall submt environnental information concerning--

(a) A designated |launch and reentry site, including contingency
abort locations, if any, not covered by existing FAA or other Federa
envi ronment al docunent ati on

(b) A proposed new RLV with characteristics falling nmeasurably
outside the parameters of existing environnental docunentation;

(c) A proposed reentry to an established reentry site involving an
RLV with characteristics falling neasurably outside the paraneters of
exi sting environmental inpact statenments covering that site;

(d) A proposed payl oad that may have significant environnental
inpacts in the event of a reentry accident; and

(e) Oher factors as necessary to conply with the Nationa
Envi ronnental Policy Act.

19. Part 433 is added to read as fol |l ows:
PART 433--LI CENSE TO OPERATE A REENTRY SI TE

Subpart A--Cenera

Sec.

433.1 General .

433. 3 I ssuance of a license to operate a reentry site.
433.5 Qperational restrictions on a reentry site.

433. 7 Envi ronnent al .

433.9 Envi ronnental information

Aut hority: 49 U S.C. 70101-70121

Sec. 433.1 Ceneral

The FAA eval uates on an individual basis an applicant's proposal to
operate a reentry site.

Sec. 433.3 |Issuance of a license to operate a reentry site.

(a) The FAA issues a license to operate a reentry site when it
determ nes that an applicant's operation of the reentry site does not
j eopardi ze public health and safety, the safety of property, US.
national security or foreign policy interests, or internationa
obligations of the United States.

(b) Alicense to operate a reentry site authorizes a licensee to
operate a reentry site in accordance with the representati ons contai ned
in the licensee's application, subject to the |icensee's conpliance
with ternms and conditions contained in any |icense order acconpanying



the |icense.

Sec. 433.5 (Operational restrictions on a reentry site.

A license to operate a reentry site authorizes the licensee to
offer use of the site to support reentry of a reentry vehicle for which
the three-sigma footprint of the vehicle upon reentry is wholly
contained within the site.

Sec. 433.7 Environnental.

An applicant shall provide the FAAwith information for the FAAto
anal yze the environnental inpacts associated with proposed operation of
areentry site. The information provided by an applicant nust be
sufficient to enable the FAA to conply with the requirenents of the
Nati onal Environnental Policy Act, 42 U S. C. 4321 et seq. (NEPA), the
Council on Environmental Quality Regul ations for |Inplenenting the
Procedural Provisions of NEPA, 40 CFR Parts 1500- 1508, and the FAA's
Procedures for Consideration Environmental |npacts, FAA Order 1050.1D

Sec. 433.9 Environmental information.

An applicant shall submt environnental information concerning a
proposed reentry site not covered by existing environnental
docunentation for purposes of assessing reentry inpacts.

20. Part 435 is added to read as foll ows:

PART 435-- REENTRY OF A REENTRY VEHI CLE OTHER THAN A REUSABLE LAUNCH
VEHI CLE (RLV)

Subpart A--Cenera

Sec.

435.1 Scope.

435.3 Types of reentry |icenses.

435.5 Policy and safety approval s.

435.7 Payl oad reentry determ nations.

435.9 | ssuance of a reentry |icense.

435. 11 Addi tional license ternms and conditi ons.

435. 13 Transfer of a reentry |icense.

435. 15 Ri ghts not conferred by reentry license.

435. 16- 435. 20 [ Reserved]

Subpart B--Policy Review and Approval for Reentry of a Reentry Vehicle
435. 21 Gener al .

435. 23 Policy review requirenents and procedures.

435. 24-435. 30 [ Reserved]

Subpart C--Safety Review and Approval for Reentry of a Reentry Vehicle
435. 31 Gener al .

435. 33 Safety review requi renments and procedures.

435.35 Acceptable reentry risk for reentry of a reentry vehicle.

435. 36-435. 40 [ Reserved]

Subpart D--Payl oad Reentry Review and Determni nation



435.41 Ceneral .

435. 43 Payl oad reentry review requi rements and procedures.

435. 44-435. 50 [ Reserved]

Subpart E--Post-Licensing Requirenents--Reentry License Terns and
Condi tions

435.51 Gener al .

435.52-435. 60 [ Reserved]

Subpart F--Environmental Review

435. 61 Gener al .

435. 62-435. 70 [ Reserved]

Authority: 49 U S.C 70101-70121

Subpart A--Ceneral

Sec. 435.1 Scope.

This part prescribes requirenents for obtaining a license to
reenter a reentry vehicle other than a reusable | aunch vehicle (RLV),
and post-Ilicensing
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requirenents with which a licensee nmust conply to renmain |icensed.
Requi renments for preparing a |license application are contained in part
413 of this subchapter.

Sec. 435.3 Types of reentry licenses.

(a) Reentry-specific license. A reentry-specific |icense authorizes
a licensee to reenter one nodel or type of reentry vehicle, other than
an RLV, to a reentry site or other |ocation approved for the reentry. A
reentry-specific license may authorize nore than one reentry and
identifieseach reentry authorized under the license. A licensee's
authorization to reenter term nates upon conpletion of all activities
aut hori zed by the license or the expiration date stated in the reentry
|i cense, whichever occurs first.

(b) Reentry-operator license. A reentry operator |license authorizes
a licensee to reenter any of a designated famly of reentry vehicles,
other than an RLV, within authorized paraneters, including
trajectories, transporting specified classes of payloads to any reentry
site designated in the license. Areentry operator license is valid for
a 2-yearrenewabl e term

Sec. 435.5 Policy and safety approvals.

To obtain a reentry license, an applicant nust obtain policy and
safety approvals fromthe FAA Requirenents for obtaining these
approval s are contained in subparts B and C of this part. Only a
reentry license applicant may apply for the approvals, and may apply
for either approval separately and in advance of submitting a conplete
|l icense application, using the application procedures contained in part



413 of this subchapter.

Sec. 435.7 Payload reentry determ nation

(a) A payload reentry determination is required to transport a
payl oad to Earth on a reentry vehicle unless the proposed payload is
exenpt from payl oad revi ew.

(b) A payload reentry determ nati on made under a previous |icense
application under this subchapter may satisfy the requirenents of
paragraph (a) of this section.

(c) The FAA conducts a review, as described in subpart D of this
part, to nake a payload reentry determi nation. Either a reentry license
applicant or a payload owner or operator may request a review of the
proposed payl oad using the application procedures contained in part 413
of thissubchapter. Upon receipt of an application, the FAA may conduct
a payload reentry review i ndependently of a reentry |icense
application.

Sec. 435.9 |Issuance of a reentry license.

(a) The FAA issues a reentry license to an applicant who has
obt ai ned all approvals and deterninations required under this chapter
for a reentry license.

(b) Areentry license authorizes a licensee to reenter a reentry
vehi cl e and payload, if any, in accordance with the representations
contained in the reentry licensee's application, subject to the
licensee's conpliance with terns and conditions contained in |icense
orders acconpanying the reentry license, including financia
responsi bilityrequirenments.

Sec. 435.11 Additional license terns and conditions.

The FAA nay anend a reentry license at any tine by nodifying or
adding license ternms and conditions to ensure conpliance with 49 U S. C
Subtitle I X, chapter 701, and applicabl eregul ati ons.

Sec. 435.13 Transfer of a reentry license.

(a) Only the FAA may transfer a reentry license.

(b) An applicant for transfer of a reentry |license shall submt a
reentry license application in accordance with part 413 of this
subchapter and satisfy the applicable requirenents of this part. The
FAA will transfer a reentry license to an applicant who has obtai ned
all of the approvals and determ nations required under this chapter for
a reentry license. In conducting its reviews and issuing approvals and
determninations, the FAA nay incorporate any findings nade part of the
record to support the initial |icensing determi nation. The FAA may
nodify a reentry license to reflect any changes necessary as a result
of a reentry license transfer.



Sec. 435.15 Rights not conferred by reentry |icense.

| ssuance of a reentry license does not relieve a licensee of its
obligation to conply with requirenents of law that nay apply to its
activities.

Secs. 435.16-431.20 |[Reserved]

Subpart B--Policy Review and Approval for Reentry of a Reentry
Vehi cl e

Sec. 435.21 General

The FAA issues a policy approval to a reentry |license applicant
upon conpl etion of a favorable policy review. A policy approval is part
of the licensing record on which the |icensing determnination is based.

Sec. 435.23 Policy review requirenents and procedures.

Unl ess otherwi se indicated in this subpart, regul ations applicable
to policy review and approval of the reentry of an RLV contained in
part 431, subpart B of this subchapter shall apply to the policy review
conducted for a license to reenter a reentry vehicle under this part.

Secs. 435.24-435.30 [Reserved]

Subpart C-Safety Review and Approval for Reentry of a Reentry
Vehi cl e

Sec. 435.31 General

The FAA conducts a safety review to determ ne whether an applicant
is capable of reentering a reentry vehicle and payload, if any, to a
designated reentry site without jeopardizing public health and safety
and the safety of property. A safety approval is part of the licensing
record on which the licensing determnation is based.

Sec. 435.33 Safety review requirenents and procedures.

Unl ess otherwi se stated in this subpart, regulations applicable to
safety review and approval of the reentry of an RLV contained in part
431, subpart C of this subchapter shall apply to the safety review
conducted for a license to reenter a reentry vehicle under this part.

Sec. 435.35 Acceptable reentry risk for reentry of a reentry vehicle.

To obtain safety approval for reentry, an applicant nust
denmonstrate that risk for the proposed reentry, when assessed in



conmbi nation with | aunch of the reentry vehicle, does not exceed
acceptable risk for the conduct of an RLV mi ssion as defined in
paragraphs (a) and (b) of Sec. 431.35 of this subchapter

Secs. 435.36-435.40 [Reserved]

Subpart D--Payl oad Reentry Review and Determni nation

Sec. 435.41 GCeneral

The FAA conducts a payload reentry review to exani ne the policy and
safety issues related to the proposed reentry of a payl oad, except a
U S. Governnent payload, to determ ne whether the FAA will approve the
reentry of the payl oad.

Sec. 435.43 Payload reentry review requirenments and procedures.

Unl ess otherwi se indicated in this subpart, regul ations contai ned
in part 431, subpart D of this subchapter applicable to a payl oad
reentry review and determnation for reentering a payload using an RLV
shall apply to the payload reentry review conducted for a license to
reenter a reentry vehicle under this part.
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Secs. 435.44-435.50 [Reserved]
Subpart E--Post-Licensing Requirements--Reentry License Terns and
Condi tions
Sec. 435.51 Ceneral

Unl ess otherwi se indicated in this subpart, post-Ilicensing
requi rements contained in part 431 subpart E, of this subchapter
applicable to a license to reenter an RLV shall apply to a |license
i ssued under this part.

Secs. 435.52-435.60 [Reserved]

Subpart F--Environnental Review

Sec. 435.61 General

Unl ess otherwise indicated in this subpart, environmental review
requi renments contained in part 431 subpart F, applicable to a license
to reenter an RLV shall apply to an application for a reentry |icense
under this part.



Secs. 435.62-435.70 [Reserved]

| ssued in Washi ngton, DC on August 28, 2000.
Patricia Grace Smth,
Associ ate Adm nistrator for Commercial Space Transportation.
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