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Mr. Chairman and Members of the Committee, thankfgo the opportunity to appear before you today
to discuss NASA's efforts to support the developt@rcommercial crew transportation systems. We
are pleased with the progress our industry partm@ve made in this new and innovative approach to
human spaceflight development. Their successtisairto ensuring that we re-establish an American
capability to transport U.S. astronauts — and tteigo — to the International Space Station (1869,
quickly end the outsourcing of this work to foreiggvernments. And they need robust funding from
NASA, to achieve timely success in this criticatleavor. Not only will the availability of one orame
commercial crew transportation systems representitiergence of a brand new domestic capability for
carrying our astronauts to Low Earth Orbit (LEOY dhe ISS, it will also enable the Agency to fooas
developing its own systems for sending astronautsigsions of exploration beyond LEO.

Commercial Crew Development (CCDev)

NASA'’s investments have been aimed at stimulatffarts within the private sector to develop and
demonstrate human spaceflight capabilities thrabghCCDev initiative. Since 2009, NASA has
conducted two CCDev rounds, soliciting proposaleft).S. industry participants to further advance
commercial crew space transportation system coseat mature the design and development of
elements of the system, such as launch vehiclesambcraft. In the first round of CCDev, NASA
awarded five funded Space Act Agreements (SAA&ebruary 2010, which concluded in the first
quarter of 2011. Awardees and the amounts ofwads were: Blue Origin, $3.7 million; the Boeing
Company, $18 million; Paragon Space Developmenp@ation, $1.44 million; Sierra Nevada
Corporation, $20 million; and United Launch Allia&6.7 million. Under these SAAs, companies
received funding contingent upon completion of dpet development milestones. All milestones were
successfully accomplished by the CCDev industryngas.

During the second CCDev competition, known as CCDBIASA awarded four funded SAAs that are
currently being executed with the following indyspartners:

* Blue Origin’s work involves risk-reduction actiwes related to development of a crew
transportation system comprised of a reusable micdraped Space Vehicle launched first on an
Atlas V launch vehicle and then on Blue Origin’sroReusable Booster System. The company
is working to mature its Space Vehicle design tgio8ystems Requirements Review (SRR),
maturing the pusher escape system, and accelesat@gige development for the Reusable



Booster System. As of September 30, 2011, Blugi®had successfully completed five of ten
milestones and NASA had provided $11.2 millionhe $22 million planned for this effort.

* The Boeing Company is maturing its commercial ci@msportation system through Preliminary
Design Review (PDR) and performing developmensteBioeing’'s system concept is a capsule-
based spacecraft reusable for up to ten missi@issticompatible with multiple launch vehicles.
Boeing's effort will include launch abort engindfecation and static test fire, landing air bag
drop demonstration, wind tunnel testing, parackubg tests, Service Module Propellant Tank
Development Test, and Launch Vehicle Emergency diete System/Avionics System
Integration Facility Interface Simulation Test. #&isSeptember 30, 2011, Boeing had
successfully completed five of fifteen milestonasl IASA had provided $52.5 million of the
$112.9 million planned for this effort milestones.

» Sierra Nevada Corporation (SNC) is maturing its e@rcial crew transportation system, the
Dream Chaser, through PDR with some subsystemstioaCDesign Review (CDR). The
Dream Chaser is a reusable, piloted lifting bodyijvid from NASA’s HL-20 concept that will
be launched on an Atlas V launch vehicle. SNCfsretlso includes fabrication of an
atmospheric flight test vehicle, conducting analysid risk mitigation, and conducting hardware
testing. As of September 30, 2011, SNC had suftdgssompleted four of thirteen milestones
and NASA had provided $30 million of the $105.6liwil planned for this effort.

* SpaceX is maturing its flight-proven Falcon 9/Dmagmansportation system focusing on
developing an integrated, side-mounted Launch ABgstem. The uncrewed version of Dragon
is already being demonstrated as part of the CorialéZargo project, and will be used
operationally as part of the ISS cargo resupplyises effort. Their crew transportation system
is based on the existing Falcon 9 launch vehicteRuagon spacecraft. The Launch Abort
System, an essential safety-critical system, repteghe longest-lead portion of the Falcon
9/Dragon crew transportation system. As of Sep&r8h, 2011, SpaceX had successfully
completed four of ten milestones and NASA had ptedi$40 million of the $75 million planned
for this effort.

In addition to the four funded agreements menticat®alre, NASA has also signed SAAs without
funding with three companies: Alliant Techsystems, (ATK); United Launch Alliance (ULA); and
Excalibur Almaz, Incorporated (EAI). The ATK agneent is to advance the company’s Liberty launch
vehicle concept. The ULA agreement is to accedettad potential use of the Atlas V as part of a
commercial crew transportation system. The EA&agrent is to further develop the company’s concept
for LEO crew transportation. As of September 3,2 ATK had successfully completed one of five
milestones; ULA successfully completed two of fimdestones. NASA and EAI are initiating activities
under the SAA now, and milestones are plannedntrage through May 2012.

Commercial Crew Program (CCP)

The CCP is a partnership between NASA and the f@risector to incentivize companies to build and
operate safe, reliable, and cost effective comrakhtiman space transportation systems. In the near
term, NASA plans to be a reliable partner with UrBlustry, providing technical and financial assmte
during the development phase. In the longer t&lASA plans to be a customer for these services,
buying transportation services for U.S. and U.Sigleated astronauts to the ISS. We hope that these
activities will stimulate the development of a niemustry that will be available to all potential
customers, including the U.S. Government.



Success of the CGORould also end the outsourcingspace transportatido foreign providers. Togeth
with the cpabilities to explore deep space provided by thec8p.aunch System and 1Orion Multi-
Purpose Crew Vehicle, NASK moving forward ora robust comprehensive U.S. human spacefl
program. Rductions from the President’s FY 2012 requestadifiglevel would affect our ability t
successfully implement this progr's procurement strategy, and could leave us depeteiatreign
transportation services for a longer period of taha cost o approximately$480 million per year. Th
success of tkiprogram will ensure that U.S. companies will jmlevthese servic.

Commercial Crew Program Acquisition Roadmay

The CCP acquisitiohifecycle is comprised of an overall hybrid struetwhat originated with the fund:
SAAs for subsystem, system aglément design during the separate CCDev effarisetfollowed by :
series of competitively awarded contracts for degrated (rew Transportationysten (CTS). NASA's
review and analysis led to the development of agthacquisition strategy incorjating separate
sequential, full and open competitions, tailoredieet the Program objectives throughout each pbfe
designdevelopment, test, evaluation, certifica, and ISS transportation services. A combinatio
funded agreements and conteaftir separate phases was determined to be tHestdat®gy to capitaliz
on the strengths of each in the appropriate lifecpbase, while balancing technical, schedule ast
risks. Figure 1.0 illustrates the overall hybrgpeoach for the CCP auisition strateg)
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CCP’s acquisition approach focuses on reducingiskeand uncertainty of the development cycle amd o
the incentives provided through competition by safiag the design and early development content
(Phase 1) from the longer-term Development, Tes|uation, and Certification (DTEC) activities
(Phase 2). This multi-phased approach providé®meer period of performance for the Phase 1 coptra
thereby limiting the potential financial risk inw@ld in utilizing long periods of performance with
multiple commercial partners. Separating the edelsign from the longer-term development also
provides a phased approach to cost assessmentanadjement. The separation between Phase 1 and
Phase 2 is distinctly defined to finalize desigguieements in Phase 1, prior to a financial commaittrto
invest in the required capital assets associatdddevelopment and testing. Additionally, the agmh
encourages competition among multiple companieset stage, which results in lower costs for each
lifecycle phase and allows for well-timed incorpioa of lessons learned.

On September 19, 2011, NASA released a draft ReépreBroposals (RFP) for Phase 1, entitled
Commercial Crew Integrated Design Contract (CCID@®)iting industry to comment on the process.
The final CCIDC RFP will incorporate input from instry as appropriate and solicit proposals for a
complete end-to-end crew transportation systengdesicluding spacecraft, launch vehicles, launch
services, ground and mission operations and regoWASA plans to release the final RFP for thi®ef
by the end of 2011. The Agency anticipates thatammmore operational CTS will be available for the
transportation of astronauts to and from the 13S well as the provision of rescue services — by th
middle of this decade, assuming that the CCP idddrat the requested level. Competition among
multiple partners is a fundamental aspect of tratexyy. Competition incentivizes performance, s
cost-effectiveness, and eliminates NASA dependenca single provider.

Human Rating/Safety

The commercial crew program represents a shifear iEarth operations to the private sector, freeing
NASA (and NASA'’s limited resources) to pursue otheman space flight goals, including utilizing the
Space Station and setting out on missions of eapéor.

Within this new paradigm, NASA will maintain itsristgent safety requirements and standards. We have
always used contractors to build our space systémthese programs, we are planning to use an
acquisition approach that will allow the contrastatore freedom to pursue cost-effectiveness, bBut st
allow NASA the appropriate level of insight and might to ensure that the systems will be safe.
Developing crew transportation systems to achiew® ldoes not require any significant technological
breakthroughs which is a key factor in using a ueigsight/oversight approach. We will maintaiaver
safety by way of a crew transportation system feeation, and no system will receive this certifioa

until NASA has confidence that our personnel willdafe.

NASA is committed to managing the requirements)ddiads, and processes for CTS certification to
ensure that commercial missions are held to the safety standards as Government missions. NASA
will be responsible for defining, managing, reviegiand approving certification plans and verifioati
closure of requirements related to CCP missions.

To implement the lessons learned from Apollo, Giraer, and Columbia relative to the independent
oversight of design, test and certification, CCR map program processes to the Agency’s
programmatic guidelines for all NASA spaceflighbgrams (NASA Procedural Requirements 7120.5,
NASA Space Flight Program and Project ManagemegtuRements) while working to minimize
bureaucratic hurdles. These processes will inclndependent review of the commercial providers’
performance of key milestones and major techniskrto crew safety. NASA CTS certification will
evaluate and assure that the commercial provi@¥FS design and implementation can safely conduct



the required crew transportation mission. NASA @E8ification includes evaluation of design featur
and capabilities that accommodate human interaetiinthe CTS to enhance overall safety and mission
success. NASA, through our CTS certification pescés fully accountable for the safety of the NASA
crew on CCP missions.

The underpinning of the certification process s @TS requirements. To date, NASA's CTS
requirements have matured considerably. On Ma@10, NASA released its first version of
commercial human rating requirements to industry document title€Commercial Human Rating Plan
(CHRP). Through a Request for Information, NASA receieatensive and valuable feedback on the
CHRP and incorporated that feedback, along witineef NASA understanding and planning, into the
preparation of the next release of the requirements

In response to the release of CHRP, industry ifledtthat there was a lack of clarity about the Aggs
approach to certifying commercial transportatiostegns. As a result, NASA released Gammercial
Crew Trangportation System Requirements for NASA LEO Missions to the public on December 10, 2010.
This document provides requirements, standardperaesses that will be applied to any NASA or
NASA-sponsored commercial crew transportation rais$o LEO.

CCP currently is refining the requirements ideatifin theCommercial Crew Transportation System
Requirements for NASA LEO Missions into several documents to clearly communicate NASA
requirements, standards, and processes for CTicegidbn. The clarification provided by these
documents will allow NASA and industry to ensuren@cessary requirements, standards, and processes
are met by commercial partners to safely trandgdi$A and NASA-sponsored crewmembers to the ISS.
CCP refers to the program-level requirements aslth@0-series” documents, which are depicted in
Figure 2.0. The initial public release of a suliddhe program-level requirements was accomplisired
October 25, 2010, along with the announcement foD&v 2.

The second release of the 1100-series documeimdustry occurred on April 29, 2011. As a resallt,
program-level requirements and standards were anaaitable to industry for review and comment.

CCP hosted a requirements workshop with industriylag 24-25, 2011 to communicate the intent of the
documents, and to continue a dialogue with indusitly respect to the documents.

NASA provided a third release of the 1100-seriesudeents in conjunction with the draft Request for
Proposals (RFP) for the Integrated Design Conti@tiSeptember 19, 2011, followed by another
requirements workshop with industry on OctoberQL,12 Baseline versions of the 1100-series
documents are expected to be released to indusbgéember 2011 in conjunction with the final RFP
for the Integrated Design contracts.



CCT-PLN-1100:Crew Transportation Plan

Program summary of roles, responsibilities, and interfaces between the
Commercial Crew Program and Commercial Partners in the development of

acertified Crew Transportation System.

CCT-DRM-1110: Crew Transportation System
Design Reference Missions

Summary of potential reference missions forthe Crew
Transportation System.

CCT-PLN-1120:Crew Transportation
Technical Management Processes

Summary of technicalmanagement processes that support
certification and expectations for evidence of compliance.

CCT-REQ-1130:1 SS Crew Transportation
and Services Requirements

Requirements to transport NASA crew to the International Space
Station.

SSP 50808: ISS to Commercial Orbital
Transportation Services Interface Requirements

Requirements to interface with the International Space Station.

CCT-STD-1140: Crew Transportation Technical
Standards and Design Evaluation Criteria

Summary of expectations and criteria used in the evaluation of
technicalstandards.

CCT-STD-1150: Crew Transportation
Operations Standards

Summary of expectations for minimum criteriaand practices for
operations.

Figure 2.0 — 1100-Series Documentation

As an additional “check and balance” in the aresabéty, all CCP activities will be subject to exation
by organizations independent of and funded seggarfaten CCP, including the NASA Safety and
Mission Assurance independent technical authatiey NASA Space Flight Safety Panel which is
chaired by a member of the Astronaut Office, ardNIASA Aerospace Safety Advisory Panel.

Coordination with the Federal Aviation Administrati on (FAA)

Both NASA and the FAA envision a state where thé\Hienses commercial human spaceflights
provided by a robust industry, from which NASA &hée private sector can purchase transportation
services. The requirements and processes of segsgate agencies must be carefully coordinated and
aligned to assure that both Agencies’ roles areraptished with thoroughness and rigor. At the same
time, it will be critical to the success of the ustry ventures to minimize the burden of Government
requirements and regulations imposed by multipenaips.

The nature of the FAA involvement in NASA’s commiatcrew activities will vary through the
development and operation of each potential figystem. NASA will establish initial certificaticand
operations requirements for the services it wishegquire from commercial providers. NASA will
partner with the FAA for the purposes of determindommon standards and uniform processes to ensure
both public safety and protection of crews and sfligtt participants for the NASA-sponsored mission
NASA and the FAA will work towards minimizing thaudlication of requirements, developing a
streamlined process and addressing indemnificégres.



This will be accomplished by clearly defining robesd responsibilities of each Agency, sharing v
data and jointly performing assessments to enakleammercial partner to be successful in supgort o
NASA-sponsored missions and non-NASA commercial énuspaceflight missions. NASA and the
FAA are in the process of documenting agreemeatsstilidify each Agency’s commitment to this
partnership.

Budget and Recent Accomplishments

NASA has been told consistently by a broad rangeoténtial providers that private sector partners
expect to be able to achieve the capability to ideeommercial spaceflight services to the ISS iwig

5 years from initial development start. NASA’s B¥12 budget request of $850 million for CCP would
provide that initial start in FY 2012 for the dempeient of commercial crew transportation systems
which NASA believes would enable services to ISBdgossible in the 2016 timeframe. A reduction in
funding from the President’s request could sigaifitty impact the program’s schedule, risk postang,
acquisition strategy. NASA'mitial analysis shows that a FY 2012 funding level ofGB0llion
(consistent with the 2010 NASA Authorization Actpwid delay initial capability to ISS to 2017,
assuming additional funding is available in the-pedrs. During that roughly one-year period ofgel
NASA would be paying approximately $480M to Rudsiacrew transportation services. NASA remains
concerned about potential reductions to the CCRdLand the anticipated schedule delays and
additional costs that they will cause. NASA therefrequests sufficient funding for the CCP to dvoi
delaying the development of U.S. crew transportibdipies and lengthening the period during whilel t
United States will need to pay Russia to transp@ny to the Space Station.

It is worth noting that subsequent to the passadesayning of the 2010 NASA Authorization Act in
October 2010, several milestones or similarly intgatrevents have occurred which shed new lighhen t
importance, viability, and criticality of NASA’s comercial crew efforts.

In April 2011, NASA completed its CCDev agreemeunith five industry partners. These agreements
yielded significant progress on multiple commerciaw transportation concepts for a relatively nsbde
$50 million investment from NASA. Under CCDev, Uivate industry was able to mature long-lead
capabilities that accelerated commercial crew frartation concepts.

As part of CCDev, NASA received and reviewed ov@poposals from U.S. companies, ultimately
making four awards in April 2011. NASA was verygrassed with the quality of the proposals which
suggested that, given the right investment andogpate schedule, multiple U.S. companies could
develop safe, reliable, and cost effective comnakECTS.

In December 2010, the SpaceX Falcon 9 rocket saftdslaunched for the second time and the
accompanying Dragon spacecraft successfully orlitedearth and safely returned to the Pacific Ocean
This achievement helps demonstrate the viabilitthefGovernment/private sector partnerships like th
one envisioned for commercial crew and providethtirevidence that innovative approaches to
spacecraft development efforts can be successiticansiderably less expensive than traditional NAS
procurements. However, significant work still rengafor delivery of cargo to ISS. The commercial
companies are continuing to make sound progretbege activities. | expect to see cargo demonstisat
in the next several months.

Lastly, on August 24, 2011, Russia's Progress Agbozessel crashed in Siberia after the third stdiges
Soyuz rocket failed. That rocket is similar to tree NASA depends on to transport astronauts to the
ISS. A Russian commission recently pinpointedSbguz problem as a quality-control issue, not eomaj
design flaw. NASA concurs with that assessmeriwéier, the failure emphasized the need to have a



robust capability to transport and provide resargises for our ISS astronauts. Currently, we tthvee
systems to carry cargo to the ISS, and that numblesoon expand to five when Orbital Sciences and
SpaceX are successful in completing their systardwvever, we only have one system to rely on, the
Russian Soyuz, to transport and provide rescuécgsrfor our ISS astronauts. If that system is
unavailable for any reason for a significant lengfttime, there can be serious impacts to the pibdty
of the ISS.

Challenges

Currently, the biggest challenge confronting contiadicrew developers as they attempt to develop and
demonstrate their systems is financial. This eimgle has been consistently cited as the top risk to
commercial crew development and NASA's financiahoaitment is critical to mitigating this risk. For
example, in the fall of 2009, the Augustine Reportcluded, “...unless NASA creates significant
incentives for the development of the [commercialrd capsule, the service is unlikely to be devetbp
on a purely commercial basis.”

NASA’s CCP is designed to reduce the risk for pevadustry by providing significant financial (and
technical) assistance for the development of tegseems. NASA believes that by providing both
assistance in the system development and dematigefservice, the “business case” for commercial
human spaceflight providers can close for one aierhbS. aerospace companies in a manner that also
yields a safe and cost-effective capability for timegNASA’s crew transportation needs.

For these reasons and the timing issues discusskf git is important that the Congress providbust
funding for NASA’s commercial crew initiative. Thpolitical and financial commitment from the
Congress will also reduce the risk for private sttt  This Congressional support will support isitiy
in obtaining investment capital above the amouatipled by NASA.

In addition to financial challenges, each of thenowercial crew developers has unique technical
challenges associated with its system. Given NASArrent understanding of the state of the
commercial crew development efforts, the Agenasoisfident that the commercial crew developers can
overcome these challenges. However, in order tigaé the risk associated with technical challenge
NASA plans to support multiple commercial providetrereby insulating the Agency in the event a
commercial provider cannot complete its developneéiort. In addition, NASA plans to be fully
supportive of in the commercial development adtsitproviding technical assistance, lessons lelarne
and past experience and knowledge in the arearnéhispaceflight development and operations.

A final challenge is balancing the need for NASAdlvement in order to obtain a safe and reliable
system and allowing the providers the freedom &k senovative and cost effective solutions. Sivki
the right balance will be key to successful ancetindelivery of the crew transportation systems.

Conclusion
The Commercial Crew Program has great promisealsotsome significant challenges ahead. Human
spaceflight is a very difficult endeavor, and auiustry partners will have the responsibility foe tfull

end-to-end system.

We cannot guarantee their success; however, wetazsture an approach that provides the highest
probability of success. | believe the approachireed by NASA provides a solid path for developartd



acquiring crew transportation services in a marimatris cost effective, and provides for crew saféte
need your support to provide the funding requiadtiis effort.

In July the Space Shuttle Atlantis rolled to “wtsestiop” signifying the end of Space Shuttle opereti

But, it also signaled the end for now of the apitif the U.S. to transport its astronauts into spéeaving
the Nation dependent on the Russian Soyuz for ti@vgportation to the ISS. The CCP seeks to ensure
that American companies will transport our crewth®ISS by mid-decade and that aerospace jobs and
taxpayer dollars remain here in America.

The CCP is the Nation’s primary strategy for endintg reliance on the Russians for crew transpontat
capability to the Space Station. Private entegpaizd affordable commercial operations in LEO will
enable a truly sustainable step in our expansimngpace—a robust, vibrant, commercial enterprise w
many providers and a wide range of private andipuislers will enable U.S. industry to support NASA
and other Government and commercial users — sa@digbly, and at a lower cost. This is the ultima
goal — one that | believe unites all of us.

Mr. Chairman, | would be happy to respond to angstion you or the other Members of the Committee
may have.



