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Section 2 — Risk Disclosures

1. Agrcquired by IFAA repulations (14 CUR 460.43(a) 13). XCOR horcby inforins
Participant thai ihe inherent nisks of'a TYNX Might include hoi are not himited (o claustropholna,
explosion, explosive decompression, lear of [alhing, lear alheighis, [ear ol open spaces, [ire,
frosibite, heart palpitations hyperventilation, hypoxia, loss ol consciousness, loss ol lilz support,
muscle strain, nausea, smoks inhalation, sulTocationgsunburn, trips and [alls, vehicle crash,
vehicle logs of control, vehicle structural failure. and vomiting, “These hazards could result in a
garions injury. death. disability. or total or partial logs of physical and mental function,
Participant acknowledges receipt ol this mlurmalon.

{S1'P laitials)

24 Ag required by IPAA repulations (14 CUR 460.43(a) 2. XCOR horcby intoring
Participant thai there are hazards mherent in LYNX Ihght that are not yel known, Paricipani
acknowledges receipt ol this inlormation.

{S1'P lnitialg)

3. As required by FAA regulations (14 CFIRR 460045(a)(3 ), XCOR hereby mlorms
Participant thal participation m space [lighl may resull in death, serious mjury, or loial or parbial
loss of physical or menral function.  Participant acknowledges receipt of this information,

(SFP Tnilials)

4, Ag reguired by IPAA repnlations (14 CIR 460.45(0), XCOR hercby informs Participant
that the United States Govermnent hag not certiticd the LYNX ag safc for carrving crow or space
fliglr participants. Participant acknewledges reccipt of this infermation.

{S1'P lnitialg)

5. Ag required by IFAA repulations (14 CER 460,43(2) 1) XCOR hacbyintorins
Participant thai-the tolal number ol people who have been an an orbital space Might 15 330 (as ol
March 18", 201 1y and the total number ol people who have died orbeen seriously mjured on an
arbilal space dlight 15 22 {as ol March 3rd, 200133 Participant acknowledees receipl ol this
information.

(SEP Tnitials)
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6. As required by FAA regulations (14 CFR 460.45{¢)(1)). XCOR hereby mlonms
Participant thai the total number ol people who have been on a suborbital space Might 15 14 {as ol
Marchdrd. 20133 and the total number ot people whe have dicd or beon seriously injured ona
suborbital space flight is 1 {ag of March 3rd, 2013, Participant acknowledees reccipt of this
inlormation.

(SFP Initials)

7. A required by IPAA repnlations (14 CHR 460.43(2)23). XCOR horchy inforins
Participant thai ihe otal number ol orbilal launches and reentnes condocled wath people on
board s 292{as o Aarch 3rd, 2013) and the number ol calasirophic folures ol those launches
and reentrics i36 (asg of March 3rd, 2013). Participant acknowledpes reseipt of this information.

(SFT Tnilials)

8. A required by IFAA repnlations (14 CUR 4600450320, XCOR herebwsinforms
Partizipant that the total munber of suborbital launehes and reentrics conducted with people on
board iz 912 (as of March 3rd, 2013) and the munber of catagtrophic failures of suborbital
Lannches and recurrics is 11 {as of Marcli 3rd, 2013). Participamt acknowledpes roceipt of tlds
inlormalion:

9, As required by AA regulations (14 CIR 460.45(d)), XCOR hereby informs Participant
that LYNX docs not vet have a safety record because 1t has not yot been built. XCOR's first two
rocket powered vehicles have a total of 66 flights. with zere accidenrs and zere hman space
light meident equivalents. Padicipani acknowledges receipl of this mlonmation.

{S1'P lnitials)
11, Agrcquired by FAA repulations (14 CUR 460.43(d 1) 2COR hereby inforins
Participant thai ihe number o LY NX Mghis w0 date 15 zero, asal March 3rd, 20130 XCOR plans
Lo conduci al Teast S0 successiullest MMights belore makmg TYNX available Tor Padicipani
flights. Participant acknowledess reccipt of this indferination.

{(8FP Tnilials)
11. Asreguired by FAA regulations (14 CFR 4600.45(d){ 2}), XCOR hereby inlorms

Participant that the munber of LY NX accidents and human spage tlight incidenrs to date is zero,
as of March 3rd, 2013, Participant acknowledges reccipt of this inforination,

(SFT Initials)
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12. As required by FAA regulations {14 CFR 4600 45(d)3 7)), XCOR hereby nlorms
Participant thai sinee ihe number ol T.YNX accidenls and human space Ihight incidents 1o date 15
Zoro, no corrective actions have beon taken to resolve any LY WX accidents or huunan space
fliglt ineideits, as of March 3rd, 2013, Participant acknowledpes reedipt of this information,

(SFP Initials)

13. A required by IPAA regnlations (14 CIR 460.45(c)), XCOR herely informs Participait
thal Participani may request additional infarmation regardimg any accidents and human space
Might mcidents reporled. Parbicipant acknowledges receipl of this infarmation.

{S1'P lnitials)

14. As required by FAA regulations (14 CFRR 4600.45{1)), XCOR hereby nlorms Parlicipani
that XCOR must provide each space Mghl paricipant an opporiunity Lo ask queshions orally Lo
acquire a better understanding of the hazards and rigks of the ndsgion. Participant acknowledges
receipt of this mtorination.

(SFP Tnilials)

15 A required by FAA regulations (14 CIR 460.45(f), 14 CIR 460.45(f) 1)), Participant
hereby acknowledees that Participant hag been inforined of the rigks inherent ina LY NX flight.
including the risk of death. serioug injury, ortotal or partial logs of phyeical or mental function.

{Participant Signaturc) { Participant Nang) {Date)

16 As regquired by FAA regulations {14 CFIR 46004500 2y), Participant hereby stales that
Participant undersiands the risks inherent in a LY NX [hghi, including the risk of death, serious
mnjury. or total or partial loss of plhivsical or mental funetion.

(Parlicipant Signalure) {Participant Name) {Date)

1T As regquired by FAA resulations {14 CFIR 460045000 2)). Participant hereby staies that
Participant’s presence on board the TYNX 15 volunlary.
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(Paricipant-Signalure) {Participant Name) {Date)

15 Participant herely acknow ledges thal Parlicipani enters mio this Taynx (Tight freely and
withoul menial reservation. Participalion hereby signifies their understanding that 11 the risk
lormation herein porraysa level ol sk that Participant s unwilling or unable (o accepl,
Participant should natl Ty aboard Toynx at this lime.

{Participant Signaturc) {Participant Mang) {Date)
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Section 3 — Hazards to Spaceflight Participants
Tahle 1. Risk Matrix

e Heverity
RIGK Megligible y Major Catastrophic
Likel¥ Tow Moderate High Fxtlrene Tnacceptahle
Possihle Low Moderate Iligh Latreine Unacceptable
Lilkelihood. [ Unlikely Tow hModerale Moderale High Extreme
Rare Taow Moderaie Moderaie High
Remote T ow Moderaie High

Neverity Levels

Megligible: ininor ctfiect on participant cxporicnes: muigance only

Marginal:  some participant discomfort: inpacts migsion of participant cijovinent

Major: gignificant participant discomfort. minot participant pain; possibly minor participant injury: probable abort
Critical: gignificant participant njury, possibly permancnt; possible lite-threatening situation; inmmediate abort

Catastrophic: pariicipant’s lile in immediate danger: parhicipant permanently disabled: immediate abaorl

Likelihood Levels

Likely: may happen on any pivenflight. (more than 10%)

Possible: could happen on any given flislht: likelihood (2% - 10%)

Tinlikely: probably will not happen on any given [Mighi; {0.5% - 2%)

Rare: very unlikely (o happen on any given light (0.01% - (.3%), hut will probably happen duning lile of vehicle
Remote: g0 unlikely otvany given flisht (less than .01%) that it may never happen during lite of vehicle

Risk Loevels

TInacceptable: Participant senous mjuryor death hikely, Riskdo salety ol umnyvolved public prohilits light al ths nsk level
Fatreme: Participant senous mjury or death possible. Participant may choose Lo valuntanly assume this level ol risk.
Iligh: Participant scriong injury or death unlikely, but camnot be ruled out. Participant minor injury possible.
Muoderate: Participant inury unlikely, but participam discomfort possible. Mogt participant tigk fallg into tlis rigk level
T Participani enjoyment may be diminished by nuisance or distractions Unhikely to allect decision o My,

Round 2 Revision (L4
31 May 2011
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Table 2. Summuary of Physical Hazards to Spaceflight Participants

Physical ITazard Tailure Mechanism Ihysical Tffects Likelihood | Sceverity Risk Mitigation
[aumeh sinedclmate [maerows wildhle Ammal bivesstmpganaal. | Hemole Aajor [ Ordimury ciution
Bird strike Pilot incapacitation Remuots Catastraphic | 1lzh hiszian riles
See and avaid
Severe weather Lxposure LRare Sfarainal Low Tational Weather
ervice
Sunburn binar bans, fatioue Likely farainal daderate | Sunscreen
Trehydration [eadache, cantusion, Pazsible dajar ITizh Dirinke water, even it
faripue nat thirsty
ITeat exhauation Malaise, canfusior, Pazsible dajar ITizh Dirinle water
faripue, sweating Sray in shade
ITeatsrrclee Red, het, dev skin Unlikely Critical ITizh Spray with water mist
Sray in shade
Lassg of canscliousness [are Critical Saderate | Diouse with cald water
Remare to shade
Grain damage Remuota Catastraphic | 1liah Immerse in ice watal
Remare to shade
[Jeath Hemole Catastrophie [P Hizh [ erse 1n Tee waler
Hemovelo shide
Lo tem perature Ixpesure to crvopens [restbite Unlikely Critical ITigh Fressue suit
Tripand fall Tring ingress Minor injursy Passible Mdajar ITigh Crdinary caution
Participant training
hloderate injury Lnlikely Critical ITizh ijround crew coach
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Physical Hazard Huilure Mechanism Phxysical Fllecls Lilzelihmnd | Severily Risk Milipratlion
High Decibel Rase Exoessive ename notse’ | Rinaingdpam m oeurs [*omzble Aaramil “doderite | Hearng prowection
madequade dinnping
Explosion Yerlipodloss ol balance | Hemole Aaramil L Hearna proweclion
Ringing pain in ears Pasaible Sfarainal Saderate | [earing pratection
Temporary hearmye loss | Hare Cnncal “doderute | Heanna protection
Eardrum damige Lnlikely Aajor “doderute | Heanng prowection
Permanent hearmy loss | Hemole Catastrophic | High Hearina proweelion
Lxplosion Fressure vessel failure Lardrum damage Unlikely dajor Sdaderate | Dlesign margin
Relief valves
Gurst discs
[Tearing pravection
Tingine tailure Laoss of cansclousness Unlikely Sfarainal Moderate | [enitianinterlocks
Common shaft valves
Eardrm daumage Unlikealy dajor Maderate | Redundant cutaft
valves
BGlunt foree trauma [are ritical Moderate | Abart criteria
Glast shield
Grain damage Lemuota Catastraphic | 1liah
Dieath Remuota Catastraphiie | ITliah
High Lemperatire Explosion Smoke inhalation Hare rincal “oderute | Igmoonimierlocks
ommon shal vilves
Fire hAimar bums Hare Iringal “oderute | InerL s coolant
Flhght prodle
Heut shield folure [Pahn onary cdema Harw Crincal “oderute | How strueture
I*ressure sl
Severe hums Hare Catastrophic | Hizh Sepwirade suil ar
supply
[ Jeath Harw Catastrophie | Hizh
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Physical Hazard Huilure Mechanism Phxysical Fllecls Lilzelihmnd | Severily Risk Milipralion
High % lorees Seomm il occurrenoe Worlipze Hare Aaramil L hccical sereenimyz
durmng powered wgoent, [Frbictpant raming
Teeniry
Bone racture Hemole Crincal Soderute | Medical sercenmye

Ahort eriLena

Cardiovascular distress | Rare Critical Moderate | hdedical screening
Abdart erilenia

Commcelive Lissue Hare Crincal “oderute | Medical sereenimye
damaae Ahory eriteria

Fuligmue [*omz bl e Aaramil “aderute | Medical sereenimye
Fueclme Gont [*omz bl Aaramil “oderute | Medical sereeninge

[Frbictpant lraming

[oss of consuousness [*omz bl “Aaramil “oderute | Medical sercenimye
[Friietpant raming

hduscle strain Pazsible Sfarainal daderate | Participant training
Tunnel visicn Pazsible Sfarainal doderate | hiedical screening
Participant fraining
Change in cardiac Likely Sdajor 1lizh hdedical sereening
thythin Ahart criteria
Mack injury Unlikely Critical ITigh Participant training
Ahart criteria
Panic Pazsible Critical Tixtreme | hedical screening
Participant training

Ahart criteris
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Physical Hazard Huilure Mechanism Physical Fllecls Lilzelihmnd | Severily Risk Milipralion
inher Cher Iz of ruional thowsht | Hemole “Aajor L hccical sereenimyz
[Frbictpant raming
lausrophaba [2omz bl Aajor Hizh AhorL eriteria
FuearfimsieLy [*omz bl “Aajor Hizh
Panic {glaustraphobia) | Rare Critical Mdoderate
% sunlight Frolanged leaking inta Tempeorary hlindness [are Critieal Maderate [ ‘Drdinarsy caution
sun Participant training
Fermanent blindness Ramuta Catastraphic | Ilizh Chater pane UV praaf
Loss of breathable Life support tailures Fuifacation [are Catastraphic | 1lah Participant training
atmasphere Separate suif alr
Caplant leak Dieath Remuota Catastraphic | 1lzh supply
Abart criteria
Pressure swihelmet Vigor desen for n-hight | Clawsrophobag [Poszble Sl aor High Medical sercening
e ergeney or aborl [Friicipanl Lraming
BT Hare Crineal “oderate | Abort critenia
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Physical Hazard Huilure Mechanism Phxysical Fllecls Lilelihmnd | Severily Risk Milipratlion
[Lovw Prossurs Cabin pressure leal Smusdcar pain L.nlikely “Aajor “doderite | Pressure swl
Ahart critenia
Crastromicstmad pam Lnlikely Aajor “aderute | Separile swLar
supply
Jinml paim Lnlikely “Aajor soderate
Life support system Headacha Unlikely Sfmrainal Mdoderate | Fressure suit
[a1lure Aot eriLeria
Hyprati Hare Crincal “oderute | Separite swiLar
supply
Lasss ol conseowsness Hare Aajor wodernle
[Jeath Hemole Catastrophie | Hizh
Explosive Headache Hare Aaramil Lo
decompression
[oms of consciousness Hemole “Aapor L
Smusdcar pain Hare Aajor “oderute | Pressureswl
Abart criteria
dastraintestinal pain LRare dajor Soderate | Separate suif air
supply
Jaint pain LRare Sdajor Soderate
[Tvpeia Remuota Critical Zdaderats
Pulmonary edema Remuota Critical Zdoderate
Caranary embelism Remuota Catastraphic | Ilizh
Dieath Remuota Catastraphic | Ilizh
[ememyz raeintion Flhight ubeowe wimosphere | Ineressed long term Harw Crincal “oderute | Speee Wenther Alderts

cancer risk
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Physical Hazard Huilure Mechanism Physical Fllecls Lilzelihmnd | Severily Risk Milipratlion
Physicil e Crush or structural hloderate mjury Hare Crincal “doderate | Low risk Mahe prodile
ruwma [a1lure Ahart critenia
Sewere imjury Harw Catastroplie | Hizh [Frbictpant raiming
Fauape syslom
[Jeath Hare Catastrophie | Hizh
Physicil el “umerous mechuniam s hAoderate mjury Lnlikely Iringal Hizh [ Tisk Might prodile
Irarm s Avhart criLeria
Participant training
Lscape svstem
21, XOOR Aerospaice, Inc, Pape 12 ol 25 Round 2 Revision (04
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Physical Hazard Huilure Mechanism Phxysical Fllecls Lilzelihmnd | Severily Risk Milipralion
Woghilesmess Seomm il occurrenoe Fomesthene conlision [aloely S lynble L [Frbictpant raming
durmp unpewered
parithe e Uhght Ffover Fuphona [2omz bl “eprlynble o [Frbictpant raiming
Lthe Lep™
Fuowr al Glling [aloely Aaramil “oderute | Purbepsnt ranming
Participant harness
Abart criteria
Ansetyframd hewrtbear | Lakely Aaramil “oderute [Purieent ramng
Ahart critenia
Yorlipge Lnlikaly Aaramil “oderute | Purbepant rammng
Ahart critenia
M aLsevontm [aloely Aajor Hizh [Frbictpant Lramine
[Preseriplion
medhcation
“Barl haa™
Ahart criena
Wamiting into mask LRare Catastraphic | Ilizh Farticipant training
Choking on vomitus Ahart criteria
Respiratory distress Rare Critical ITizh hdedical sereening
Participant fraining
Abart criteria
Cardiovaseular digtress | Unlikely Critical ITizh hdedical screening,
Participant training
Abart criteria
Panic#T can’t breathe™ | Possible Critical Tixtreme | hedical screening
Participant training
Abart criteria
T amd full [3urim)e eprress hATnor nLry |2z bl “Aajor Hizxh Ordimury cuution
[Frbictpant raming
hloderate mjury Lnlikely Crincal Hizh Liround crew coach
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Table 3. sununary of Physical Hazamls and Litects, by Likelihood of Ocenrrence

Physical ITazard Failure Mechanism Physical Effects Likelihood | Severity Risk

Welahtlassness Hermal peeurrence during unpowrerad Kinesthetic canfusian Likely Megligible Lo
parabolic flight “over the top™

Weightlassness Mormal cecurrence during unpowerad Anxietyrapid heautheat Likely hlarainal Saderate
parabolic flight (“over thetop™

Welghtlassness Hormal cecurrenca during unpowerad Fear of falling Likely hlarainal Wfoderats
parabolic flight (“over the top™)

[aumehosineclnmate Sunbumn Felimer burns, latgzoe Likely hAurprimal “odernte

[Tigh 5 forces HNormal eecutrence during powrered ascent, | Change in cardiac thythm Likely hlajor ITigh
regfitry

Weightlassness Heormal ceourrence during unpowerad Mauseavamiring Likely dajor ITigh
parabelic flight “over the top™

Weightlassness Hormal oecurrence during unpowerad Lupharia Faossible Mepligible Lo
parabolic flight (“over thetop™

High F loracs “ermal ccourramee during powered wsceny (] Fatiaue Pozzihle helurpzimal “odernte
TeenLry

[Tigh 15 forces HNormal cecurtence during powersd ascent, | Feeling faint Fassible hiarainal Mdoderate
resntry

Fvw Prossure Lale support system o lore Headnehe Pozsthle helurprimal “odernte

High F lorees “ermal ccourroee during powered wscent | Less ol comsciousess Pozzihle hAurprimal “odernte
TeenLry

Fhysical impact trauma Tixir from spacecratt hdiner inpure Fassible hlarainal Zdaderates

High F lorees “ormal ccourrmes during powered wseene | husele siram Pozzthle hAurprimal woderite
TL:L‘,‘I'ILT}"

High Decibwel bose Hxplosion Hinpgine pan m cars Pozzihle hlurprimal “odernte

High | eeabwel bose Exooastve ergme noise Hingina pan m cars Pozsihle hurpzimal “odernte
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Physical Hazard Hailure M echanism Physical Filecls Likelihood | Severily Risk
High % lorees Sormal ccocurroee during powered wscent | T womel vizon Pozzihle helurprimal wdodernte
Teeniry
Progaure swithehnel Viasor downfor m-Might emerpeney or abort | lwstrophobia Pozzthle hlmgor High
Oiher Crther Claustrophobia Fassible hlajar ITigh
ey Cither Fearrandety Fassible hdajor ITigh
Launch sirefclimate Diehedration (climate) [eadache, confusion, tatioue Fassible blajor ITigh
[auneh sinedelimate Hent exhisiion Belanze, comlwson, Galigue, swenlng Pozsible heligor High
Trip, Tall Triring inpress hiner inpry Fassible hdajor ITigh
Trip, Tall Thiring epress hiner inury Faossible hdajor ITigh
[igh 5 forces HNormal cecurrencs during powered ascent, | Panie (5 forces) Fassible Critical Iixtreme
regntry
Weightlassness Hormal seeurtence during unpowerad Panic (weiphtlessnass) Fassible Critical Iixtreme
parabolic flight (“over the top™)
Low Pressura Lite suppart svstem failure [Teadache Tinlikelsy harainal Zdoderate
Exprlowion Ename filure [ows ol conserosness Limlikely hlurprimal woderite
Weightlassness Hormal cecurrence during unpeerad Vertiga Tinlikelsy harainal Moderats
parabolic flight (“over the top™)
Lxplosion Fressure vessel failure Lardnum damage Tinlikelsy hdajor Maderate
Exprlosion Ename filure Eardrum demape Limbikely heligor wodernte
[Tigh Diecibel Maise Tixplasion Fardnun damage Tinlikelsy Major Saderate
Low Pressura Cahin pressure leak astrointestinal pain Tinlikelsy bdajor Saderate
Lo Prossure L1 support system o lore deant pam Limbikely higor “odernte
Low Pressura Cahin pressure leak Jeint pain Tinlikels hdajor Saderate
[Lovwe Prossure b prossure leal: SinLsdcar paan Lmlilely hligor wodernte
Woghilesmess “eormal ccourromee during unpowered urdicvaseulr distress Limhilely it High
paribelic Miaht Mover the Lop™
Low rem perature Tixpasure to crvogens Frosthire Tinlikely Critical ITigh
Phaysicil mmpael traom s “urm erous m echanizm s Pl ederaLe inpury Limlikely ntical High
Trip Tall Tiring inpress Moderate injury Tinlikely Critical ITigh
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Physical Hazard Hailure M echanism Physical Filecls Likelihood | Severily Risk
Iy Hall [Jurme epress b oderate injury Limlikely nticl High
[igh 5 forces HNormal cecuprence during powered ascent, | Moeck Injury Tinlikely Critical 1ligh
regntry
[awmch siesielnmate H castrosko Hed, hot, dry slm Limlikely rticul High
Welghtlassness HNormal oeeurrence during unpowerad Respiratary distress (6% hng capacity | Tnlikely Critical ITigh
parabolic flight (“over the top™) recuction is narmal]
Launch sitefclimate Devers weather Lxpasure Rare hlarainal Low
Low Pressura Tixplasive decom pressian [eadache Rare hdarginal Low
High F lorees “ermal cecurraee during powered wseent | Werlimo Kure helurprimal |
Teeniry
[ovwe Prossure Explosive decompression Lrastreanilosomal pam Kure hlugor “odernte
Lo Pressura Tixplasive decom pression Joint pain TRare hajar Saderate
[ Pressure Ll suppart system o lore [oss of comseolsness Kure Felior “odernte
Lo Pressura Txplasive decompression Ilms‘ear pain Rare Major Saderate
Exprlowion Ename filure BElunt forecrauma Kure nticul woderite
[igh 5 forces HNormal oecurrence during powersd ascent, | Cardicvaseular distress Rare Critical Moderats
regntry
High F lorees “eormal ccourrmce durmg powered wscenn | Commestive Nssue damaae Hire nticul “odernte
Teeniry
Low Pressure Lite support svstem failure [Ivpastia TRare Critical Mdoderate
[onizing radiation Tlight abave atmosphere Inecreased lang term cancer rigle Rare Ciritical Mdoderate
Launch site/climate Tleatstroke Lias of conselousness Rare Critical Zloderate
High Lemperatire Fire hAmer burns Kure ticul “odernte
Fhysical impact trauma Crash oo struetural faihre Muoderate injury TRare Critical Mdoderate
Pressure swthehnel Vigor down for m-Might emerpgeney or abort | Pamc {elawstropho b Kure nticul wodernte
Throughout light Threugheat flight Panic {claustrophahia) Rare Critical daderate
High Lemperatire Heut shield Galure Pulmoniry cdema e nticul “odernte
High Lemperatire Hxplostion Smale mnhalanan Fure nticul wadernte
% sunlight Fralenged locking intesun Temparary hlindness Rare Critical Moderate
High 1Jecibwel bose Hxplostion Temporary hewring loss Kure ntical wodernte
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Physical Hazard Hailure M echanism Physical Filecls Likelihood | Severily Risk
[ows of breathahle Lz support o lure Sullocation Kure ulastrephig | High
aimuosphere

High Leamperatire Heut shield Tolure [eath Kure uastrephic | High
Phasical mmphel traom s Crash or structural Folure [ Jeath Kure ulastrephic | High
[Tigh temperatire Tire Severs burns TRare Carastrophic | Iligh
Fhvsical impact trauma Crash or structural faihre Ievels Injury Rare Catastrophic | Iligh
Weightlassness Hormal oecurrence during unpowerad WVamiting inta mask TRare Carastrophic | Iligh

parabolic flight (“over the top™) Chaking an vonitus

High Decibwel b onse Hxplosiom Yorliaodloss of balmee e oL helurprimal |

[ aumehesine’clnmate mpzerows wildhile (lhwumeh s Ammal lntesunamal e oL hlugor [
Low Pressura Tixplasive decompression Lesa of cansciousness Remate hdajor Lo
Theeaaheut flight Throughout Hight Luess of rational thought Remate Idajor Lo
[igh 5 forces Hermal ceourrence during powerad ascent, | Gone fracture Remate ritical Zdoderats

reentry

[ovwe Pressure Explosive decompression Hypasxia Hemole nticul woderite
Low Pressura Tixplasive decom pressian Pulmanary edenta Remare Critical Moderats
Lxplosion Tingpine taihre Grain damage Remate Carastrophic. | Ilish
Launch sire/climate ITearstrolee Grain damage Remate Carastrophic. | 1ligh
[ovwe Pressure Explosive decompression Coromary cmhbolism e oL Cuastrephic | High
Lxplosion Tingpine failure Dleath Remate Camstrophic | Iligh
el sinesdelnmate H castrinkoe [Jeath e oL uastrephic | High
Lossg of breathable Coolant leak Dieath Remate Catastrophic | Iligh
annosphere

[ovwe Prossure Lafe support system o lore [ Jcath Kool Cuastrephic | High
Low Pressura Tixplasive decom pression Dieath Remate Carastrophic | ITigh

LA sumhighe Prolempzed lockmy mte sun Permiment blindness Kemole uastrephie | High
[Tigh Drecibel Maigs Tixplasion Permanent hearing lass Remate Carastrophic | ITigh
[aunch sisiclimate Bardd sirile Mol ineapacitanon e oL ulastrephic ) High
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Section 4 — Historical Safety Record of Mannald Orbital and Suborbital Flight
Section 4.1 — Manned Orbital Flight History

FAA regulations (14 CFR 460.45{¢){ 1)) require XCOR 1o inlorm Participant ol the 1otal number
al people who have heen on an orbital space Mighl. That number is 820, as lollows:

SRR e ) P S B 1: LEa
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IAdveceulations (14 CIPR 460.4350c( 1)) require XCOR 1o inforn Participant of the total munber
ot peopls who have dicd or been geriongly injured on an orbiral gpace flight, That number iz 22
{4.2%), as follows:

A e b S\ naPo I Ll el "4
Tl i 22

Soyuz 1, Viadunir Komaroy, 24 Apr 1967, parachule Gnlure, killed on impaci

Problem: The main parachuie canister detormed upon deployvment, preventing ithe man
parachute from opening.  Komarov deploved the reserve parachute, but it bocamne curangled witl
the main. and alzo did not open. The capsule mpacted the pround at 90 nph straiglir dow, and
Komarev was killed on impact.

Mitigation: Lynx docs aot ugea parachute for landing, Lynx will land on a conveitional
TLITIWY .

Apollo 13, Frod Haige 13 Apr 19700 cinergency lunar return, contracted kidney infection
Problem: During an cncrpeney lunar teturn, Laise’s offorts to conserve water for cooling led 1o
liis severs delvdration and subsequent kidney infoction.

Mitization: Lynx cannot reinain arborne for more than 30 nunutes. This is too ghort 2 tine in
which Loocontract a kidney mlzction.

Sovuz 11. Georgl Dobrovolgky, 24 Apr 1971, cabin pregsure [cak, sutfocated during reentry
Sovuz 11. Viadisov Yolkow 24 Apr 1971, cabin prossure leak. suffocared during reontiy
Sovuz 11. Viktor Patsavev. 24 Apr 1971, cabinpressure leak, suffocated during recirry
Problem: Dobrovolsky, Volkow, and Palsavey wear nol wearing pressure suils. When therr
cabin depressuniyzed in space due Lo a pyrotechnics mallunction, they had no hope ol survival.
Mitigation: Spacellighi participants aboard Tynx will wear pressure smils.
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Apollo Sovuz. Lo Staftford. 24 Jul 1973, capsule confipuration crror. breathed toxic fiumes
Apollo Sovuz. Vance DBrand. 24 Jul 1973, capsule configuration crror, breathed toxic finnes
Apollo Soyue, Deke Slavion, 24 Jul 1975, capsule conliguralion error, breathed toxie limes
Problem: A conliguration error caused the capsule™s ilight computer Lo lire the altiiude thrusters
during the parachuie descent in an ellorl o keep the capsule level. A cabin ar venl intake was
localed near ane ol the attiiode thrusters, and loxie lumes were drawn into the cabin,
Mitigation: Lynx will not use toxic propellants,  Lyne will not use a tlight conputer.

STS 51-1., Dick Scobee, 28 Jan 1986, hooster seal [ailure, vehicle breakup, drawned

TS 51-1., Michael Smith, 28 Tan 1956, boaster seal [ailure, vehicle breakop, drowned

TS 51-L. Judy REesnik, 28 Jan 1986, boostar scal failure. veldele breakup. drowned

TS 51-L. Ellison Onizuka, 28 Jan 1986, boostor geal failure, vehicle breakup, drowned

TS 51-L. Bon Melvair, 28 Jan 1986, boostor seal failure, wehicle brcakup, killed on impact
8T8 51-L. Greg Jarviz, 28 Jan 1986, boostor scal failure, veliele breakup, killed on impagt
STS S1-1., Chnsta MeAulille, 25 Jan 1986, booster seal [ai1l, vehicle breakup, killed on nmpact
Problem: Challenger was destroved when one ol its Solid Rocket Boosters burned through is
att attach point, rotated abowr its forward attach point. and collided with the Lxternal "Lanlk.
Mitization: Lyvnx willuet use cither Solid Bogket Boosters or an Lixtarnal “Lank.

ST5-107. Rick Husband, 01 Feb 2003, debiis strike on wing, vehicle breakup. suffocatcd
STS-107, Wilhie MceCoal, 01 Feb 2003, debris stirike on wimg, vehicle breakup, sullocaied
STS-107, Michae] Anderson, (1 Feb 2003, debris sinke on wing, vehicle breakup, sulTocated
ST5-107. David Brown. 01 LFeb 2003, debris strike on wing: volicle breakup, suffocated
STH-107. KC Chawla. 01 I'ebh 2003, debris strike on wing, welicle breakup. sutfocated
ST5-107. Laure] Clark, 0L Feb 2003, debris gtrike onwing, vehicle breakup, suffocarcd
ST5-107. lan Ramon. 871 Leb-2003. debris strike on wing, velicle breakup. sutfocated
Problem: Columbia broke up during reeniry because there was a hole in the lell wing's heal
shield. The hole was punched m the wing by a piece ol debris that Tell olT the External Tank.
Mitization: Lynx will not use an Lxtarnal Tank. Inthe general case of a heat shicld failure,
Lynx Mk 1 will reinain airwortln: even aftar a total failure of the hearshicld,

IAA reeulations (14 CIR 460.45(c 20 require XCOR to inform Participant of the total number
al arbital launches and reenines conducied with people onboard.  That number 15 28, a5

lia o s
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FAA regulations (14 CFR 460 45{ci 21 require XCOR o inlorm Participant of the lotal number
ot catastrophic failurcs of orbital launches and reentrics conducted with people on board. - That
et is 8 (2,9%), as follows:
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The tatalitviinjus rate (4.4%) ig higher thair the catagtrophic failure rate (2.9%0) becanse most
manncd orbital gpace fliphts have carricd more than one parson.

Soyuz 1 Viadimir Komaroy, 24 Apr 1967, parachule Gnlure, killed on impaci

Problem: The main parachuie canister delormed upon deploymeni, prevenling ithe man
parachule [rom openmg. Komaroy deploved the reserve parachule, bul it becameenlangled wilh
the main. and alzo did not epen. The capsule mpacted the pround at 90 nph straiglic dosw, and
Komarev was killed on inpact.

Mitigation: T.ynx does nol use a parachuie lor landing. T.ynx will land an a conventional
TUNWLY.

Apollo 13, Fred Haizge, 13 Apr 19700 emergency lunar return, contracted kidney infoction
Problenu: During an cnmcrpeney lunar return, Laise s ciforts to consarve water tor cooling lod to
hissevers delvdration and subsequent Kidney intoction.

Mitigation: T.ynx cannol remam airborne lor mare than 30 minutes. This 1s loo shord a time n
which Lo contract a kidney mlzction.

Sovuz 11. Dobrovolsky et al. 24 Apr 1971, cabin prossure leak, sutfocated during reontry
Problen: Dobrovolsky. Yolkov, and Patgayey wear not wearing pressure suits. When their
cabin depregsurized in gpace duc to a pyrotechnics malfunction, theyvhad no hope of survival.
Mitigation: Spacellighi participants aboard Tonx will wear pressure soils.

Sovuz 18-1. Lazarcy ot al. 03 Apr 19750 stage separation failed. aborted lannch. crow Ok
Problemy: he third stage of the booster failed to separate fromn the sccond stage. The locks
failed when the third stagedenired, but the gyrations caused by the uncontrollzd separation
trigocred the automatic abort,

Mitigation: T.ynx will nol use an upper siage Lo camy crew or spacelighl participants. Tuning
Mights with spacehghl participants aboard., there will be no separation evenis. In the general
case of an enging failure. the pilot will vy bagk to the ticld and land. XCOR s primmary migsion
rule for Lynx is that the pilot shall be able to abort to a sate landing at any inoment during the
fliglit.

Apollo Soyue, SialTord el al, 24 Tul 1973, capsule conliguralion error, breathed loxic lumes
Problem: A conliguration error caused the capsule™s ilight computer 1o lire the altitude thrusters
during the parachute descent in an ctfort to keep the capsule level. A cabin air vanr inrake was
located near one of the attrrude thrusters. and toxie fiumes were drawn inte the ‘eabin.
Mitigation: Lynx will not use toxic propellantg. Lynx will not use a tlight coniputer.
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Sovuz T-10-1, Litov ot al. 26 Sep 1983, boostar caupht fire, cecape tower fired. crow OK
Problem: There wag a fuel spill shortl before the scheduled littoff, and the booster cauglit fire,
Crround controllers succeeded i liring the escape tower lwo secands belore the booster
exploded.. The crew was brinsed by the high acceleration ol the escape tower, hut unmjured.
Mitigation: Soyur T-10-1 15 an example ol a pre-lighi lire from which the crew successiully
escaped. Lynx ground operations will be designed o nininize the nsk of Tire, butian the general
case of a pre-tlight cnwreancy, the pilet and participant will jump cut of the vehicls and runto a
mre-designated safe haven., If the pre-flight amergeney iz a fire. the erash truck will cover their
escape by deluging the vehicle with water or lire=lighting loam. The pilot and participant can
also lower their visors and go on sl oxygen, to avoid breathing smoke and [umies as they exil
the vehiele.

STS 51-L. Scobec ot al. 28 Jan 1986, booster scal failure. vehicle breakup. crushed: drowned
Probleny: Challenger was destroved when one of itg Solid Eocket Boostars burned throuph irs
ali atlach pont, rotated about its forward aitach pomi, and collided with ihe External Tanl.
Mitigation: T.ynx will nol use enlher Solid Rocket Boosters or an Fxternal Tank.

ST5-107. Husband et al. 01 Feb 2003, debris strike on wing, vehicle breakup, suffocarad
Problem: Columbia broke up during reentiy because there was a hole in the left wing s heat
shicld. ‘The holewas punched in the wing by a pices of debrig that foll off the Lxtanal Lank
during launch:

Mitigation: Tanx will not use an Exlemal Tanl. In the general case ol'a heat shield farlure,
Lynx will remain airworthy oven afior a total tailure of the lcat ghizcld,
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Section 4.2 — Manned Suborbital Flight History

FAA regulations (14 CFR 460 45{ci D require XCOR Lo inlorm Parhicipant ol ihe tolal number
al peoplewho have heen on a suborbital space Mghi. Thal number s 12, as lollows:

o e L 2 NEPEnestipime: - ST
w5 5 R !

FAA regulations {14 CFR 460 45{cH 1)) require XCOR Lo inlorm Parbicipant ol the tolal number
ot people who have dicd or boen geriously injured on a suborbital space fliglt, That munber iz 1
{7.1%), as follows:

-1y 1 A \. Wi 2

FAA regulations (14 CFR 460.45{¢)2)) require XCOR o inlorm Parhicipant ol thetotal number
al suborbilal launches and reentries conducled wilh people on board. That number 15 935, as
follows:
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IAA regulations (14 CIURE 460,450 20 require XCOR 1o inform Participant of the total number
ol calastrophic failures ol suborbital launches and reenines conducted waih people on hoard.
Thal number 1s 1001, 1%}, as [ollows:
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The Talalilv/imury rale (7. 1%) 15 higher than ihe catastrophic Lalure rale (1.1%) because FAA
regulalions specily space [hghis [or the number ol people subject W falalilydinury, bul include
all suborbital flights for the munber of flights subject to catastropluc failure, “The single fatality
in inamned suborbital space flight is offzer by just over a dozen successful suborbiral space
Mights, compared Lo the len Talalibies and senous injuries m nearly a thousand successul
suborbilal Mights overall.
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Ba 349 Naiter, Lothar Sicber. 01 Mar 1945, canopy separated. pilot killed on impact

Problem: The Ba 349 launched veortically at hiph acecleration. When Sicher’s canopy separated,
his head rest separated withol, and he broke his neck.

Mitigation: T.ynx will lake ol horzontally, ai about 1 g aceeleration. Toynx™s doors are nol
subject Lo the warlime manulaciurmg condilions thal caused the Ba 349 canopy Lo separale.
Tans™s headrests are nol atlached 1o the doors.

-84 ZELMAL, Bob Turner. 02 Jun 1954, mat landing ovarun. pilot injurad

Problem: ZFET AMAT stands [or ZFro Length launcher, 3at Assisied Tandimg. Aller a rocket
assisled takeo T, the modilied F-84Cr landed oman nlaled rubber mat. Onthe (irst mal landimg,
the tailhook failed to cnpape the amresting cable. and the airplane slid off the mat and across the
descrt floor,. The aiplane was severely damaged, and the pilot was geriously imured,
Mitigation: Lynx will not use a mnat for landing. Lynx will land on a conventional munsay.

X-2, Mel Apl, 27 Sep 1956, inertial coupling, arerall broke up, pilot killed

Problem: The accident Mightl was Apt's 1irst X-2 (highi. On s very [irsd lighlan the airplane,
Apt tlow the X-2 faster thandit. or any other airplane, had ever flown, ‘This took the aimplane into
conditions Apt had not beon trained tor. When the aiplane cxpericnced inertial coupling, and
departed controlled tlight, Apt was unable 1o recover. LThe airplane crashed, and Apt was killed.
Mitigation: Lyvng will be tlight tested ineremcurally, uging cxpeoricnced pilots to sncak up on
envelope expansion mansuvers. Jans pilols will remain within Tamx’s [highl proven envelope
an every llightwiih spaceilighl padicipants aboard.

Trdent I Charles Gowjon. 21 Mav 1937, hvdraulic failure, aircratt broke up, pilot killed
Problem: The airplane broke up in flislt over the Paris Adr Show,  The keading lvpothesis for
the in-flight breakup is that i was duc to a hvdranlic tailure driving a control swrfacs hard over in
high speed Might.

Mitigation: T.ynx will nol use hydraubics Tor doving control surlaces. All Tynscontrol surlaces
will be manually operated and powered by the pilot’s nmseles. Ly will have an clectric motor
assist onthe pirch conrrol cable, bur this motor will norimally be unpossered. and it can be
mmediate v isolated both clectrically and mechanically it it oporates tncomimanded.

F-1D ZET.. Al Blackburn, March 1955, booster sep [ailure, pilol ¢jected, cracked averiebra
Problem: The F-100D ZF]. was anolher zero length launcher, with a large solid rockel booster
attached to the bottom of the airplanc. On the accident tlipht. the booster would not scparate
from the airplane, Sines the booster lung below the landing gear, the airplans could not T
Landad with the boogter #till artached. and the pilot had to cjeet, By the tine he ¢jected. the wind
had come up lo 30umph: The combination ol the high wind and his small, tast-opening parachute
made his parachute landing guile rough, and he cracked a vertebra i huis back when he landed.
Mitigation: T.ynx does nol use a solidrockel booster, and there 15 no possible slores separaition
failure that could proventr Lyvnx from landing on a nunsay.
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Mercury-Redstone 4, Gus Grizsomn. 21 Jul 1961, hatch blow by tsclf. capsule sank, pilot OK
Problem: The capsule had cxplogive bolg which allowed the pilot the blow the hatch and cscape
from the capsule in the evenl the capsule was sinking., On the accident (Tighl, the hatch blew by
isell] andihe capsule llled with waler and sank.

Mitigation: Toynx will nol land onwaler. Tamx will land on a conventional runway: Tamx will
nal have explosive holis on the doors.

X-15. Jack Mokay, 09 Nov 1962, aborted flight. aircraft overturned, pilot seriousgly injured
Problem: The (light was abored, and the arplane landed ai ihe abort sie at Mud Take, On
landing, the lell skid collapsed. the airplane overturned, and the pilol was serously injured and
trapped in the cockpir,

Mitigation: The primary migsion rule i platming Lyvnx tlipht profiles iz that Lynx nst always
remiain within pliding range of a guitable airport. If the pilot has to abort the flight. e mercly
Lands the vohicle back at Mojave or at a desipnared alternate aitport.

NF-1A, Chuck Yeager, 10 Dec 1903, wrerall wenbanto spin, pilol gjected, serously mjured
Problem: The NI-104A wasa jot fighteor adapted for use ag an acrospace trainer. to teach Adr
Lioroe Acrospace Eescarch Pilot Schvol students how to tlv above the sengible atimosphere. The
MN1-104A tlight profile wasg very unforgiving, and it the pilot didn’t flv exagtlyon profile, he
could pet into adecp stall from which he could not recover. In a decpostall, the WI-104A s jot
enging will nod slart, so the pilol cannot My the mirplane oul ol a deep stall. The aceident pilot
New loo low aprolile, deep sialled the airplane, and was [orced Lo gecel. On gjection, his
ciection seat malfunctioned and sovercly burned his face and hand.

Mitization: The Lynx tlight profils s much less gsensitive to pilot crror than the flight profile of
the KI-104A, In addition. the Ly will have a mncthed of recovering fiom a deop stall should
the occasion arise,  Should this mecthod fail, the pilot and participant can bail out; a deep stall iz
the most benign bailoul environment possible.
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X-15. Mike Adams. 15 Nov 1967, multiple maltunctions, pitch diverpence, broke up. pilot killed
Problem: The aiplanc’s clectrical svetem had an intermnittent malfunction, wldch mav have
been relaled 1o an on board astronomy experiment which was also mallunciionmg. Adams was
troubleshooting both the elecincalaull and the experimeni, and he apparently gol distracted
enough while troubleshootmg o lose track ol his yaw orientation. The X-13 reentered lacmg
sideways, and wenl into a spm. This was the [irst and onls hypersonic spin in history, Adams
regoverad from the hvpersonic gpin, but by the time he did. the airplane was at imch lowar
altitude than i was imrended to flv at that airspeed. The dyvnamic pregsure, andwith it the control
responsivensss, increased [aster than the adapuive lighi conirol svstem could decrease s gam.
The airplane wenlanta Il evele oscillabion mmilch — the elevalors going from [ull up do (ull
down as fast ag thev could  and the aiplane broke up and crashed - Adams was killed on
ipact.

Mitization: Scicnec experiments aboard Lynx will be on their own clectrical busg, i buss
will be sgparate fromn the instruinent busges, The pilot’s job is te tlv the vehicle, Lxperiments
will narmally be operated by an onboard Principal Investigator (PT). T an experiment 15 pilod -
aperaled, the pilot’s invalvement will be limiled Lo him lipping a swilch al a predetemimed Lime
in the flight profile, If an experinmcir has a malfunction, the pilot will simply tirn it off. In
addition. while Lynx ean be flown safely throughout its flight profile with nw clectrical power. a
vohicle clectrical problem will trigpoer an abart and return to basge.
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