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Chairwoman Giffords and Members of the Subcommitteenk you for the opportunity to appear today
to discuss the President’s FY 2011 budget reqoeNASA’s Exploration Systems Mission Directorate
(ESMD). NASA is grateful for the support and guida received from this Subcommittee through the
years and we look forward to working with you oraetment of the President’'s new direction.

The President’s FY 2011 budget request outlinesmavative course for human space exploration, but
does not change our goal — extending human preseraxgghout our solar system. NASA'’s exploration
efforts will focus not just on our Moon, but also vear-Earth asteroids, Lagrange points, and uiipa
Mars. While we cannot provide a date certain fierfirst human visit, with Mars as a key long-term
destination we can identify missing capabilitiesaied for such a mission and use this to help define
many of the goals for our emerging technology dgwelent. The research and technology investments
included in this budget describe the many near-s&taps NASA will be taking to create the new
knowledge and capabilities required for humansetaitwre beyond low-Earth orbit (LEO) to stay.

ESMD will lead the Nation on this new course ofcdigery and innovation, providing the technologies,
capabilities and infrastructure required for susthle, affordable human presence in space. ESMD’s
investment in gaining critical knowledge about fetdestinations for human exploration, as well as
transformational technology development and dennatish will serve as the foundation of NASA's
ongoing space exploration effort, broadening opputies for crewed missions to explore destinations
our solar system that we have not been to before.

At the highest level, the President and his staffivell as NASA senior leadership, closely revietied
Augustine Committee report, and came to the samelasion as the Committee: The Constellation
program was on an unsustainable trajectory. Tleégrohined that, given the current budget envirortmen
Constellation’s funding needs would have requisrdhinating support of the International Space &tati
(ISS) in 2016 and ESMD would not have had sufficiesources to significantly advance the stathef t
art in the technology areas that would be needeaable lowering the cost of heavy-lift accesspiacs,
and developing closed-loop life support; advanaegylsion technology; and radiation protection and
other technologies on a faster schedule. Thed@eaisdetermined that what was truly needed for bdyo
LEO exploration was game-changing technologies;ingathe fundamental investments that will provide
the foundation for the next half-century of Amernidaadership in space exploration. At the same,tim
under the new plan, NASA would ensure continuougAcan presence in space on the ISS throughout
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this entire decade, re-establish a robust and ctitimpeAmerican launch industry, start a major hehft
technology program years earlier, and build a teldgical foundation for sustainable beyond-LEO
exploration of our moon, near-Earth asteroids, aage points, and ultimately Mars.

The FY 2011 budget request for Exploration is $38,2@nillion, an increase of $483.6 million above th
FY 2010 enacted level. Included in this budgetest is funding for three new, robust programs that
will expand the capabilities of future space expierfar beyond those we have today. NASA will
embark on these transformative initiatives by panitig with the best in industry, academia and other
Government agencies, as well as with our internatipartners. These partners have been integral to
much of NASA'’s previous success and are vital tobmid new vision.

NASA will encourage active public participationonr new exploration missions via a new participator
exploration initiative. Additionally, the FY 201dudget request builds upon NASA’s commercial cargo
efforts by providing significant funding for thexddopment of commercial human spaceflight vehicles,
freeing NASA to focus on the forward-leaning work weed to accomplish for beyond-low-Earth orbit
missions. The FY 2011 budget request also incladé3 percent increase over last year’s investment
the Human Research Program, to help prepare forefituman spaceflight exploration beyond LEO.
Lastly, the budget request includes funding for@oastellation Program close-out activities spread
across FY 2011 and FY 2012.

In your invitation, you asked me to address thra#tens: the new Exploration elements in the FY 2011
budget request; current status of the Constell®imgram; and responsibilities and reporting scleedu
of “tiger teams” that have been established to sttgpansition efforts following the proposed
cancellation of Constellation. The remainder oftestimony provides answers to your questions.

Key Elements of the New Plan

The Exploration FY 2011 budget request includesdahmew robust research and development programs
that will enable a renewed and reinvigorated efimrfuture crewed missions beyond LEO:

» Technology Development and DemonstrationsThis effort will include two programs — a
Flagship Demonstration Program and an Enabling A@olyy Development Program — that
would invent and demonstrate large-scale technesogind capabilities that are critical to future
space exploration, including cryo-fluid managereend transfer; automated rendezvous and
docking, closed-loop life support systems; in-sitilization and advanced in-space propulsion.
Once developed, these technologies will addretisairrequirements needed to send crews to a
variety of exciting destinations beyond LEO. Thag$hip projects will be funded at $400
million to $1 billion over a period of up to fiveegrs, including launch costs, while shorter-
duration enabling projects will be funded at $120iom or less and will focus on near-term
development and demonstration of prototype systerfeed flagship and robotic precursor
missions. Such projects could include laboratapeeiments, Earth-based field tests and in-
space technology demonstrations. By allowing lighf demonstrations, some at a flagship
scale, this Technology Development and Demonstraftort resolves the achievement gap
between lab demonstration and flight testing thighitrotherwise prevent NASA from
implementing the capabilities that are critical $oistainable human exploration beyond Earth in
a timely manner.

* Heavy-Lift and Propulsion Research and Developmerffrogram: ESMD will lead research
and development activities related to space lapnopulsion technologies. This effort would
include development of a U.S. first-stage hydrooarbngine for potential use in future heavy lift



(and other) launch systems, as well as basic @s@aareas such as new propellants, advanced
propulsion materials manufacturing techniques, agstibn processes, and engine health
monitoring. Additionally, NASA will initiate develpment and in-space testing of in-space
engines Areas of focus could include a liquid oxygen/methangine and potentially also low-
cost liquid oxygen/liquid hydrogen engines. Thisrkvwill build from NASA'’s recent R&D
experience in this area, and the test articleshegiViewed as a potential prototype for a
subsequent operational engine that would be rastarand capable of high acceleration and
reliability. These technologies would increase loesvy-lift and other space propulsion
capabilities and significantly lower operationstsas with the clear goal of taking us farther and
faster into space consistent with safety and missucess criteria. In support of this initiative,
NASA would explore cooperative efforts with the Bejment of Defense and also develop a
competitive process for allocating a small portidthese funds to universities and other non-
governmental organizations. This research eflorigawith many of our new technology
initiatives will be coordinated with the broaderékgy technology initiative led by NASA’s new
Chief Technologist.

» Exploration Precursor Missions An additional key contributor to a robust exjpltton program
will be the acquisition of critical knowledge gaghthrough the pursuit of exploration precursor
robotic missions. Led by ESMD, this effort willrgeprecursor robotic missions to candidate
destinations that will pave the way for later hureaploration of the Moon, Mars and its moons,
and nearby asteroids. Like the highly successfaldciReconnaissance Orbiter (LRO) and Lunar
Crater Observation and Sensing Satellite (LCROSS3ions that captured the Nation’s attention
last fall, future exploration precursor missiondl e¢out locations, gather key knowledge and
demonstrate technologies to identify the most cdiingeand accessible places to explore with
humans and validate potential approaches to get there and back safely. These missions will
provide vital information—from soil chemistry todiation dose levels to landing site scouting to
resource identification—necessary to plan, desighaperate future human missions. These
missions will help us determine the next step fems beyond LEO, answering such questions
as: Is a particular asteroid a viable target feia&d mission? Do the resources at the lunar poles
have the potential for crew utilization? Is Matsttoxic? While there may be some synergies
between this program and the Planetary Scienceghdthin NASA’s Science Mission
Directorate, care will be taken to avoid unnecasdaplication. While Science missions are
driven purely by science objectives set by the dweti Academy of Sciences, the Exploration
precursor missions will be driven by the needsuwhan spaceflight. In many cases, there is a
synergy between these goals, and ESMD will levethigesynergy when it exists, as we have
done successfully for the LRO/LCROSS missions. i€sdd precursor exploration missions are
planned to remain below $800 million in total ca@std many will be considerably less expensive.
NASA plans to begin funding at least two dedicgisgtursor missions in 2011, and to identify
potential future missions to begin in 2012 and@t2 Additionally, a new portfolio of explorer
scouts will execute small, rapid turn-around, hygtdmpetitive missions to exploration
destinations. Generally budgeted at between $llidmand $200 million lifecycle cost, these
missions will allow NASA to test new and innovatiweys of doing robotic exploration of
destinations of interest to future human explorati®elected projects may provide multiple
small scouting spacecraft to investigate multipdegible landing sites, or provide means of rapid-
prototyping new spacecraft approaches.

Cross-Agency teams for each of these three areasaking to develop plans that delineate key areas
for research and development, specify milestoneprfigress and set launch dates for relevant nmissio
They will report to the Administrator over the cargimonths, and the results of their efforts will be
shared with the Congress when they are completilitidnally, NASA plans to embark on these
transformative initiatives by partnering with thesbin industry, academia and other government



agencies, as well as with our international pagn@ihese partners have been integral to much of
NASA'’s previous success and are vital to our bad approach.

To more fully engage the public in these transfdiveaefforts, NASA will establish a Participatory
Exploration Office that will be charged with encaging public involvement and interaction in the
experience of discovery. Imagine how excited 14r@d elementary school students would be if they
got to actually pilot a rover on the lunar or Mantisurface while they were learning about the paime
science class. Or imagine college students helpinlgsign exploration payloads that will travebatu
the next-generation exploration precursor roboigsions. This is the primary goal of participatory
exploration — empowering the general public to abate to the Agency’s research, development and
discovery activities.

With regard to commercial crew and cargo, the FY126udget request builds upon NASA'’s successful
commercial cargo efforts by providing significantéling for the development of commercial human
spaceflight vehicles, freeing NASA to focus on thevard-leaning work we need to accomplish for
beyond-LEO missions. Specifically, the budget esjuncludes $6 billion over five years to spur the
development of U.S. commercial human spaceflightales This investment funds NASA to contract
with industry to provide astronaut and internatigrertner transportation to the ISS as soon asliess
reducing the risk of relying solely on foreign crénansports, and frees up NASA resources to foous o
the difficult challenges in technology developmesaientific discovery, and exploration. We alstiche

it will help to make space travel more accessibig more affordable. An enhanced U.S. commercial
space industry will create new high-tech jobs, lage private sector capabilities and energy indheg,
and spawn other businesses and commercial opptes)nvhich will spur growth in our Nation’s
economy. And, a new generation of Americans vélifspired by these commercial ventures and the
opportunities they will provide for additional visito space. NASA plans to allocate this FY 2011
funding via competitive solicitations that suppamange of activities such as human-rating existing
launch vehicles and developing new crew spaceitraftcan ride on multiple launch vehicles. NASA
will ensure that all commercial systems meet saimdiuman-rating and safety requirements before we
allow any NASA crew member (including NASA contrat and NASA-sponsored international
partners) to travel aboard a commercial vehicla &S ASA mission. Safety is, and always will be,
NASA's first core value. In addition, the budgetuest includes $312 million in FY 2011 for
incentivizing NASA'’s current commercial cargo pragr. These funds -- by adding or accelerating the
achievement of already-planned milestones, anchgdsdipabilities or tests -- aim to expedite thespaic
development of cargo flights to the ISS and to imwprprogram robustness

Lastly, the Exploration FY 2011 budget requestudels $1,9 00.0 million for Constellation Closeout
requirements, and a total of $2,500.0 million o¥er FY 2011-2012 timeframe. These funds would be
used for related facility and close-out costs, ptigdly including increased costs for Shuttle titioa and
retirement due to Constellation cancellation. Agency has established senior planning teams tmeut
options for Constellation close out expeditioustyl ahoughtfully and to assess workforce, procurégmen
and other issues, which will report to the Admirdgtr over the coming months, to ensure that people
and facilities are best utilized to meet the nedd$ASA’s new missions. NASA will work closely whit
the Congress as these activities progress.

Status of the Constellation Program

NASA recognizes that the cancellation of the Cdlaten Program will personally affect thousands of
NASA civil servants and contractors who have wor&edntless hours, often under difficult
circumstances, to make the Constellation Prograroessful. | appreciate and commend the dedication
and sacrifice that these skilled Americans haveemiagur Nation’s human spaceflight program. Civil
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servants who support Constellation should feelrgethilat NASA has exciting and meaningful work for
them to accomplish after Constellation, and outremtor colleagues should know that NASA is working
expeditiously to offer new opportunities for theopiartner with the Agency on our new Exploration
portfolio.

Consistent with the provisions of the FY 2010 Cdidsed Appropriations Act (P.L, 111-117), NASA is
continuing to implement the programs and projeatgte architecture of the Constellation Program.
NASA completed the Constellation Preliminary DedRgview earlier this month, and will complete
documentation of the PDR this year. In light o Y 2011 budget request’s proposal regarding the
Constellation Program, the Administrator has ing&d the Constellation Program to refrain from
initiating new work not currently under contraatdaalso to refrain from expanding the scope of any
work that currently is under contract. All worlaths currently under contract is continuing. Tdes
actions are prudent and necessary steps, and@sistemt with the provisions of P.L. 111-117.

Please see the attached charts, which providé & Iisajor program acquisitions to date; the stafusey
milestones and program activities planned for tbagtellation Program in FY 2010; and a brief
overview of the accomplishments of the programated

“Tiger Team” Responsibilities and Reporting Scheduts

Although NASA is continuing Constellation Progragtigities in FY 2010, at the same time, NASA

must plan for all likely budget outcomes so that fgency is ready to implement any new directiod an
implement appropriate transition activities. Tisigonsistent with how the Agency plans to implemen
any pending budget in any given year. Forwardgmagmon and planning work is always necessary, even
though a budget has not become law.

Following the release of the FY 2011 budget requ¢ASA established six study teams within ESMD to
ensure we understand the steps (and the implicatibtihose steps) that would need to be takenrfor a
orderly transition of the Constellation Program amglan for the implementation of the new Explamat
program. The work undertaken by these teams ecassary part of that planning. This is only an
evaluation of plans, and no termination actionlteen directed or taken. The data assembled by the
study teams will equip NASA with vital and substaatinformation that we will need once the new dilsc
year begins and once NASA embarks on its efforimfdement the FY 2011 budget request.

The six study teams and their areas of planningafellows:

* Constellation Transition: The team is leveraging expertise from across tpenay to develop a
rapid and cost effective ramp-down plan that welkf the resources required for new programs.
As part of the early characterization and integtqal@anning effort, this team has initiated a broad
survey of current workforce, contracts, facilitipspperty, security, knowledge capture,
information technology, and other government agenterface issues to determine what
infrastructure and hardware could be used by tiwepregrams and projects. The transition plan
will outline three phases as part of an action [dairinitial deliverables: Near-term actions,
cancellations of Constellation, and transition sgets/resources to new Exploration focus areas
and other NASA programs, where appropriate.

» Heavy Lift and Propulsion Technology: The team is formulating plans for a program thidit
investigate a broad scope of research and develtpamgvities to support next-generation space
launch propulsion technologies. This includes ftatironal propulsion research and
demonstrations of first stage and in-space engines.



» Commercial Crew: The team is formulating plans to expedite androwe robustness of ISS
crew and cargo delivery. In addition, the teaméseloping a plan that supports the development
of commercial crew transportation providers to wHeASA could competitively award crew
transportation services.

» Exploration Robotic Precursors The team is formulating plans for a series ofdidate
exploration robotic precursor missions to scoujets for future human activity. Potential
destinations include the Moon, Mars and its mobagrange points and nearby asteroids.

» Flagship Technology Demonstrations:The team is formulating plans for a series cépace
demonstrations that validate next generation céipabikey to sustainably exploring deep space.

» Enabling Technology Development and DemonstrationThe team is formulating plans for
conducting smaller scale development and testingwflong-range exploration technologies.

The teams are being led primarily by Headquartersgnnel, but include membership from the Centers,
other Mission Directorates and other Cross-Agemoyigs. Members were selected based on their
subject matter expertise. Each team has theyatulistilize resources anywhere in the Agency,udaig
tapping experts at all Centers.

With the exception of the Constellation Transitteam, the teams are engaged in pre-formulation
activities: developing program strategy; identifyimeeds and goals; exploring alternate implememtati
strategies; and establishing high level milest@meba budget profile. The focus is at the prodearel
with identification of potential projects or misem Therefore, the teams will not engage in waddo
assignments nor will they define Center participator management of programs. The teams also will
not develop or award new contracts. Decisiondedlto team activities are made through normal
Agency approval processes.

It is expected that teams will complete a majooityheir work by the end of the 3rd quarter of RY1D.
As that effort is completed over the next severahths, NASA will share our findings with Congress
and engage with this Subcommittee on our planngtsteps.

After assessing the current Constellation baseliatis and developing the action plan for a Coasitah
transition, and receiving appropriate legislatiwection, future implementation and execution & fhan
will be transferred to a Constellation Transitiord&Closeout Project. Existing Agency infrastruetuwiill

be utilized to the maximum extent possible to gpdécisions and conduct reviews, analysis, and
integration of transition activities and plans,lsas: the ESMD Program Management Council; the
Agency Program Management Council; the Center Mamagit Council; the Constellation Control
Board; the Systems Engineering and Integration i©@bBbard; the Budget Rollout Integration Team and
the Transition Control Board.

Conclusion

Americans and people worldwide have turned to NA&AnNspiration throughout our history — our work
gives people an opportunity to imagine what is lygoessible, and we at NASA get to turn those digam
into real achievements for all humankind. Thisdpidjives NASA a roadmap to even more historic
achievements as it spurs innovation, employs Araasan fulfilling jobs, and engages people arouma t
world as we enter an exciting new era in space SNfooks forward to working with the Subcommittee
on implementation of the FY 2011 budget request.

Chairwoman Giffords, thank you for your support amak of this Subcommittee. | would be pleased to
respond to any questions you or the other MemidfeteedSubcommittee may have.
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BIOGRAPHY

Doug Cooke is Associate Administrator for the Qifief Exploration Systems Mission Directorate. The
Exploration Systems Mission Directorate is respalesior managing the development of flight hardware
systems for future support of the Internationalcgp@tation and the exploration of the moon, Mars an
beyond. This includes development of lunar robptecursors, critical technologies and human rekearc
to support future human spacecraft and exploratimsions.

Mr. Cooke has over 35 years of unique experientkarSpace Shuttle, Space Station, and Exploration
Programs. He has been assigned significant redpliness during critical periods of each of these,
including top management positions in all threegpams.

Mr. Cooke’s first major challenge began in 1975 whe was tasked with defining and implementing an
entry aerodynamic flight test program for the Sp&hbattle. This program was successfully implemented
during the Approach and Landing Tests in 1977,earty orbital flights of the Space Shuttle begimnin

in 1981 through 1984.

Mr. Cooke was asked to lead the Analysis Office e Space Station Program Office was first
organized in 1984. He accepted the challenge ahthéework that defined the Space Station
configuration and many of its design details amthiécal attributes.

Following the Space Shuttle Challenger accident,Gd&roke was assigned to the Space Shuttle Program
Office. He helped lead a Civil Service and contattam to provide the system engineering and
integration function that resulted in the returrihed Space Shuttle to flight on September 29, 1Bi@8.
reached the position of Deputy Manager of the NEm&ineering Integration Office.

Mr. Cooke has played a pivotal role in planningfidure space exploration beginning in 1989. He
helped to lead a NASA team that produced the “99 Stady” on lunar and Mars exploration. Mr. Cooke
was subsequently assigned to the Synthesis Grdupylét. General Tom Stafford, Gemini and Apollo
Astronaut. The team produced a report for the WHdase entitled “America at the Threshold:
America’s Space Exploration Initiative.” Mr. Cool@s selected to be the Manager of the Exploration
Programs Office under then Exploration Associaten&iistrator Michael Griffin, where he initiated and
led NASA agency-wide studies for the human retorthe Moon, and exploration of Mars.

In March of 1993, the agency undertook the redesig®pace Station Freedom. Mr. Cooke was assigned
the responsibility of leading the engineering agxhhical aspects of the redesign. He was subsdguent
chosen to serve in the Space Station Program Cificéehicle Manager, leading and managing the
hardware development and systems engineering éegration for the International Space Station. From
April to December of 1996, Mr. Cooke served as eManager of the Space Station Program.

Prior to his current appointment to NASA Headquart®r. Cooke served as manager for the Advanced
Development Office at the Johnson Space CenterstdouMr. Cooke provided leadership for the
planning of human missions beyond Earth orbit;udetig the Moon, Mars, libration points, and
asteroids. This team developed integrated humamabalic mission objectives, defined investment
strategies for exploration technologies, and math&gESA exploration mission architecture analyses.
Mr. Cooke was detailed to NASA headquarters dupiogions of this period to contribute to
headquarters level strategies for human exploration

Mr. Cooke served as NASA technical advisor to téu@bia Accident Investigation Board from the



time of the accident to the publishing of the répor

Prior to his current assignment Mr. Cooke serveDegsuty Associate Administrator for the Exploration
Systems Mission Directorate. He has made significantributions to the structuring of its programs,
defining the program content, and providing techhieadership. He initiated and led the developroént
the Global Exploration Strategy activity that leddefined themes and objectives for lunar explomati
International, science, industry, and entreprea¢odmmunities were engaged, and they contributed t
the development and shaping of these themes ardtivgis. He has led and guided the development of
the planned lunar exploration mission approachaaohitecture. Mr. Cooke has also led the efforts to
define long term NASA field center assignmentslémar hardware development and operational
responsibilities. He has been the Source Selegtidhority for the major exploration contract
competitions. In this role he has successfullycdetitthe companies who will develop the next human
spaceflight vehicle, composed of the Orion spadearal Ares | rocket.

Mr. Cooke is a graduate of Texas A&M University lwit Bachelor of Science degree in Aerospace
Engineering.

Major Awards: SES Presidential Distinguished Ramkafd- 2006, SES Presidential Meritorious Rank
Award- 1998, NASA Exceptional Achievement MedalO20NASA Exceptional Achievement Medal-
2002, NASA Outstanding Leadership Medal- 1997, NAS#eptional Achievement Medal- 1993,
NASA Exceptional Service Medal- 1988, JSC Certtiicaf Commendation- 1986, JSC Certificate of
Commendation- 1983.



