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Chairwoman Giffords and Members of the Subcommittieenk you for the opportunity
to appear before you today to discuss the topipesrand challenges facing NASA, the
corresponding decisions that are required, andAfpency’s ability to address these
issues within the context of the budgetary outldekcribed by its 2010 request.

The NASA Advisory Council (NAC) was also asked tsadiss the corrective actions
NASA has taken to implement a solid financial marmagnt foundation and merit an
improved audit opinion. The NAC, through our Auditd Finance Committee under the
leadership of Mr. Robert Hanisee, has worked cloath NASA on these areas. Mr.
Hanisee will provide you with a comprehensive actoaf the progress that has been
made and the issues remaining. We are pleasedthvdttremendous improvements that
NASA has made in its financial management.

Next month we will celebrate the A@nniversary of the first human footprint on a wdorl
other than our own. This is a time for our Nationbbth look back with pride in our
accomplishments and to look forward with great ekggons for the next 40 years in
space. It is also time to re-commit ourselves kintathose next steps.

| will identify what | believe to be a few of theghest priorities for your consideration
during this potentially pivotal moment in our Nati® space program. Choices and
decisions will be made that will determine what @@ and cannot accomplish in space
for the next 40 years.

Flying the Shuttle Safely

NASA has developed a prudent and technically rigerapproach to Shuttle operations.
Human spaceflight remains one of the hardest thmgeans do. When the inevitable
technical problems have arisen, NASA has consisteeimonstrated the commitment to
take whatever time necessary to resolve the prolbefore proceeding in a safe,
deliberate manner. The challenge will be to mamthis level of vigilance through the
remaining seven flights of the Space Shuttle prmgr@ommendably, Congress and the
Administration have laid the foundation by diregtiNASA to focus on completing the



remaining Space Shuttle flights, rather than fagcthe Agency to finish the Shuttle
flights by an arbitrary deadline. The Congress Adnhinistration must be prepared to act
on this direction by providing additional funding the case that the flights need to be
delayed. This strategy eliminates the perceptiorsadfedule pressure that may cloud
safety and technical decision making. It is equathportant that NASA retains the
critical workforce skills and facilities that areeded to ensure the safe completion of the
Shuttle program. Congress and the Agency can hielpde a sense that the work that the
Agency is doing in space is recognized as beingssry and important to the country.
This is accomplished by providing stable fundingl aan unwavering vision for the
future. Such an approach will significantly helptiwivorkforce retention. In summary,
while NASA'’s current plans to complete the finavee flights of the Space Shuttle
program by the end of 2010 are indeed ambitious,Agency has the mechanisms in
place to safely complete the shuttle missions. NA8#&st, however, remain vigilant,
taking one mission at a time, doing it right, amdhg it safely.

Develop a Capable and Flexible Space Transportation Architecture

In the aftermath of the loss of Space Shufitdumbig Admiral Hal Gehman, Chairman
of the ColumbiaAccident Investigation Board, released a remakabport that pointed
to the fact that NASA had operated for more thamdhdecades in the absence of a
guiding vision for human spaceflight as a root eaa$ the Columbia accident. In
response, a thoughtful and logical civil spaceqyoilvas put forth. After extensive and
healthy debate, a Republican Congress approvedthicy as the guiding strategy for
NASA, and three years later a Democratic Congredslikewise. Both presidential
candidates in 2008 issued specific statements stipg@ strong human space program,
and President Obama’s first budget request catlduftar return by 2020. Thus, in the
last five years two presidents and two Congressed) of opposite parties, have affirmed
the United States Vision for Space Exploration.

It is NASA’s responsibility to implement the visiomithin the resources provided by
Congress. It is very likely that the space transgimn system now under development
will need to serve the nation for the next 30-58rgeWe need to get it right. This will be
the basic spaceflight architecture that takes Araes beyond low Earth orbit (LEO),

back to the Moon, to Near Earth Objects and on &osM

The key element in the exploration architecturthesdevelopment of a heavy lift launch
vehicle. | urge Congress to accelerate and przerifievelopment of this capability as it is
the key to everything we will do in human spacéfligoeyond LEO. Accelerated
development of a heavy lift launch vehicle can alssp with retaining a skilled
workforce both in production and the processing tlakes place at Kennedy Space
Center. The plan has been to apply the work fooreirg off Shuttle to development of
the Shuttle-derived heavy lift Ares-V. With the Iged that would have funded early
lunar work now eliminated, the work force trangitics further at risk. For the Ares-V
concept, the 5-segment solid rocket booster and uli¢er stage engine are already in
development. The first 5-segment booster testdirsiplanned for August of this year.
The J2X engine passed its critical design reviest fall. Although many technical
challenges lie ahead, substantial proghesteen made.



As noted above, a heavy lift capability is mandafor journeys beyond LEO. The Ares-
V and Orion are sized for missions to Mars. Thevcoé 6 and Ares-V lift capabilities
were originally derived from Mars mission studid$ese capabilities encompass all
other human missions that are feasible at this,timeluding the Moon, asteroids,
LaGrange points, and near Earth objects.

Building a heavy lift launch capability and doing @n an aggressive schedule is the right
thing because not only does it provide the abititgo beyond LEO, but it also enables a
stepwise and evolutionary building block to progresly longer and more demanding
science and exploration missions to explore therddars, and other locations. Making
this choice and stepping up to it now is a wiseestinent in our future that will
undoubtedly yield untold benefits.

Assuming that the International Space Station (IBSjo be extended beyond 2015,
serious thought must be given to the means of stigpo both cargo and crew. The
current Space Transportation Architecture is inéehtb provide Government-furnished
crew access to the ISS. As NASA has clearly stated the outset, if commercial crew
access materializes, NASA will utilize that serviédthough commercial cargo transport
may be available sooner, it seems unlikely thatroensial crew transport to ISS will be
available before 2015 or 2016 — and even then evith a substantial infusion of
additional Government funding. That said, unlegs@wonstellation Program is funded at
or above the 2010 budget request, it seems equialilkely that Ares-I will be available
before 2016 or perhaps even early 2017. Contindeeddule slippage could leave the ISS
without a U.S.-provided crew transportation capgbibr an extended period of time. If
Ares-I/Orion significantly slips schedule, the amgent for their necessity weakens
dramatically. In fact, the latest House markup wlolikely further increase the gap in
U.S. Government-provided access to space to the pdiere Ares-1 support of ISS may
become irrelevant unless ISS operation is extemggidbeyond 2015.

There are, of course, other options for accessS& These options will have budget
impacts and may not be executable in time to sugf&. The aforementioned options
could include increased reliance on internatioraatrers $oyuz) more Shuttle flights, a
smaller capsule on a human-rated EELV, an Oriorsudapon a human-rated heavy lift
launch vehicle — or some combination of the abdveere are significant challenges and
difficulties associated with each of these appreachVe, as a Nation, need to confirm
our strategy and then let NASA implement it witlegdate and stable resources.

When a program such as Constellation has to re-plaa to significant budget cuts, it
means that schedules are shifted and contractshaudtanged and renegotiated to a new
baseline, inevitably at higher cost. The schedelays also impact the ability to retain
the highly skilled workforce currently working imgport of the Shuttle and ISS systems.
As the schedule slips, workers are first impactethe hardware manufacturing facilities,
and then as launch and orbit operations are delayetkers are impacted in launch
processing and operations. These workers have @sijlis, and it is important to retain
much of this workforce for the new systems. Thisstable funding scenario is
reminiscent of the instability in the Space Staftsaedom yearly budgets in the late 80’s



and early 90’s that resulted in annual re-plannaagt overruns, and delays. Large-scale
engineering development programs and the assoctatelacts cannot be stopped and
started without the inefficiency of re-planningssoof critical skills, additional significant
costs, and loss of schedule. | hope that this‘iesson learned,” and that it will not have
to berelearnedat great cost. The current budget environmerg@apardizing the future of
U.S. human spaceflight at a time when NASA has msigeificant progress toward
development of the new Space Transportation Archite.

On October 16, 2008 the NAC Exploration Committdkered the following formal
observation following their careful evaluation abgress on the Ares Launch Vehicle,
"Given the quality of NASA’s analysis and the pctgmomentum, it is
imperative to maintain stability and continuing gress on execution of
the current plan. The Ares project is well underwaigh an established
baseline and provides a solid foundation for then§tellation Program.
The current Exploration Program has strong and aexing
international support and participation. "

The NAC Exploration Committee will continue to mtaori progress toward development
of the Space Transportation Architecture that salfve this Nation for decades to come
and make recommendations as merited.

Need for a Decision Regarding I nternational Space Station (1 SS)

| believe the International Space Station (ISS)b® among the most ambitious
engineering projects ever undertaken by humartigyldrger than a football field, weighs

nearly a million pounds, and is gracefully orbitiogir planet at 7.7 kilometers per

second. Perhaps equally impressive has been therfihation partnership that designed,
built, and operates the ISS.

When it is finished, the ISS will be a laboratonyigque in human experience. Already,
preliminary results look promising for progress &vd development of new vaccines and
therapeutic drugs against salmonella and MRSA. Bate importantly, it affords an
opportunity for humans to learn to live and work gpace for long durations. This
knowledge will be of great value when we are retlgend humans to the Moon and
eventually Mars. The lessons of long-duration sfhiate are better learned when you are
only hours away from the safety of Earth, and rnagysdaway when on the Moon, or
months away when traveling to Mars.

Currently, there is no consistent direction for i&fization past 2015 other than to take
no action to preclude its continued operation.rAelly decision regarding the future of
ISS is needed. Uncertainty of purpose and planamagiing for science utilization,

negotiation with our international partners, andvalepment of a stable commercial
cargo market.

Space Station has cost us much in treasure ($3@npiand in human life, but now it is
nearly finished. It would seem imprudent to havergphe last 25 years building this
remarkable facility only to abandon it shortly aftempletion.



Reestablish a Robust Technology R& D Program at NASA

NASA has long enjoyed a reputation as a technologyvator whose stressing
applications in space and aeronautics have ledh tmaedible range of broadly useful
technologies. Several years ago, the decision waderno divert a large fraction of the
Agency’'s technology investment into the ConstadatiProgram with the goal of
maintaining an early initial operational capabilifys a result, NASA no longer enjoys
the benefits of a strong technology program ancery limited in its ability to seek new
ideas both internal and external.

Unfortunately, technology research programs arelyeatopped and terribly hard to
restart. In a time of constrained budgets, it wke strong and effective leadership at the
Agency and by Congress to reestablish NASA astantdogy leader. The moral of this
story is that viable and productive research pnogreequire stability.

A robust and useful technology program at NASA wiobke dedicated to stimulating

innovation and developing new capabilities not tiedexisting mission requirements.

There are many negative consequences associatedheitoss of a technology research
program, but one of them is that missions, SUCNASA'’s science missions, must carry
all the technology risk in the mission itself. Addnally, in the human-spaceflight side of
the house, the lack of a robust technology progteam naturally driven program

managers toward relatively conservative and oft@ntech designs.

A large part of the public’s strong support for NASlerives from the once accurate
perception that NASA is a driver of innovation amethnology. The NASA Advisory
Council is in the process of examining NASA's catreechnology programs in terms of
quality, scope, and adequacy — and will make amegendation as appropriate.

On the Need for Stability

Space Exploration is an inherently challenging aedarding endeavor — it takes
courage, calculations, capital, choreography, aadsistency. Stability in planning,
requirements, budgets, and programmatic executieressential for successful mission
accomplishment.

The current U.S. Space Policy is the best one we had for a very long time: it meets
existing commitments, and then puts NASA on a nath pn an orderly, disciplined,
manner. The policy strategy was strongly suppobiedoth the 2005 and 2008 NASA
Authorization Acts in both Republican and Demoar&bngresses. It is NASA'’s job to
implement that policy.

In my view, the most important factor in NASA’s tue success will be stability in
purpose, strategy, requirements, and funding. ifation’s leadership cannot provide
that stability, NASA’s efforts to implement the imat's space policy will cost more and
accomplish less.



NAC assessment of NASA responsesto NAC recommendations on (a) human capital
and (b) science mission cost drivers:

Infusing new talent and knowledge into the NASA workforce

The NAC believes that continued leadership in ammtins, space science, and
exploration requires the constant infusion of ndeas and state-of-the-art technological
knowledge provided by a vibrant and creative wark#o As a result of very limited
hiring at NASA over the past 15 years, a large propn of the new hires were those
with a higher level of experience and expertise. aAsonsequence, NASA's current
workforce consists primarily of mid-level and serlievel professional scientists and
engineers. Therefore, to ensure that NASA hasdlentt needed to support current and
future space and aeronautics missions, the NAQdwmsnmended that NASA focus on
hiring "fresh-out” talent, which is defined as wmiduals who have obtained a degree
within the past three years.

NASA has already begun taking steps to addresisshe raised by the NAC. NASA has
secured support from the Office of Science and fieldgyy Policy (OSTP) to pursue
increased hiring specifically for the purpose ohamcing the workforce pipeline. As a
result of this support, NASA has made two substardind strategic hiring commitments
to infuse new entry-level talent and knowledge iit® workforce. First, NASA has
initiated a pilot program designed to target apprnately 200 additional hires in FY09 as
a near-term infusion of entry-level talent. To iewplent this program, the Office of
Human Capital Management is partnering with thesMis Directorates, the Office of
Diversity and Equal Opportunity, and the OfficeEducation to provide guidance and
direction to the Centers on a strategic hiring gleat targets recruitment efforts that are
consistent with merit system principles. Second S8%has committed to using a higher
proportion of its annual hiring opportunities cexhtthrough natural attrition on entry-
level hires. The Centers have already been diretdeaplenish losses with a higher
number of entry-level hires.

The tasks we ask NASA to accomplish on behalf ef Xlation are some of the hardest
things humans do. Thus, while the NAC is pleasetth WASA’s efforts to balance its
workforce, we hope that it will make every effodt tecruit the very best talent to the
Agency. Our Nation’s continued leadership in Spand Aeronautics will depend on
NASA's ability to hire the “best and the brightest”

Communicating lessons learned on large cost driversin science missionsto inform the
next round of decadal surveys

In general, NASA does a good job of estimating ggjcas well as managing schedules
and costs for small (e.g., Explorer-class) and oradsize science missions. In these
cases, the science scope and new technology devehdare relatively modest, and so
costs and risks are better understood. In recemisy¢he problems with under-costing

and maintaining schedule have nearly all arisemfflagship class missions. For these
large science platforms, the required technologsaades have been very significant in
order to meet bold new science goals. Thus, ittssarprising for these one-of-a-kind

missions that costs or schedules are sometimesdsdebecause extrapolation from



existing models is an inadequate predictor. ThiblAsSSA’s dilemma for large science

missions and parallels problems experienced byrdHeeleral agencies (e.g., NOAA,
DoD space missions, and even recent NSF large dfbased projects). Solutions to the
cost estimation and cost containment problems doge, unique missions are among
NASA’s (and all Federal agencies) greatest chalengVaintaining realistic yet

ambitious science goals, leading to more increnheméav technology requirements,
coupled with larger upfront mission reserves akelyi to be elements needed for
successful large space science missions for thesfut

The NAC Science Committee has played an active irol@onitoring, reviewing, and
suggesting changes regarding the management of dostscience missions. The
Committee reviews the status and expenditures dbAIA major science missions (e.g.,
JWST, JDEM, MSL, MMS) quarterly at each of its meg$. NASA managers present
updates on technology, engineering, and sciencks fmascience missions to discipline
subcommittees who review, comment, and make recomations to the NAC Science
Committee. The NAC compares previous expectationdesign and construction along
with expenditures for major missions to the acpragress in each quarter. Technical and
budget problems are probed, explanations are spagtitsolutions are then reviewed by
the NAC who advise the Administrator on emergingsian issues.

Recently, the NAC recommended that NASA compilsdes learned on the costing of
science missions. The NAC believes the NRC decadaley committees need to
understand how early choices in mission concepggddsead to cost growth so they can
structure their recommendations to be more robwsir dime. Therefore, the NAC

recommended that NASA compile lessons learned erppase B cost estimation for
large missions, including influence of interacticeimong the science community, the
NRC, NASA Headquarters, and Centers. AdditiondASA was asked to provide an
initial product to the NAC Science Committee atJitdy 2009 meeting prior to provision
to the NRC committees initiating their new round ddcadal surveys in the space
sciences.

The NRC decadal surveys establish community aricelstdder expectations for science
missions to be developed and launched in the comdecpde or beyond. Mission
concepts are generally ranked in priority ordercbgt class. In the last round of NRC
decadal surveys, some high priority mission(s) egnkbn the basis of an initial cost
estimate turned out to be two to four times as espe to develop. This leads to
guestions of whether those same rankings would baea assigned had more realistic
cost estimates been available, and whether sonferatit mix of missions might have
been recommended to achieve the optimal scienaenrevithin available funding
constraints. Thus, the current astronomy and pisyics, and planetary science decadal
surveys are contracting for independent cost estisrfar proposed new missions.

NASA'’s response to the NAC recommendation noted tha Congress, in the 2008
NASA Authorization Act, had a similar concern amdjuired NASA to arrange for "an
independent external assessment to identify thegoyi causes of cost growth." To



comply, NASA contracted with the National ResearClouncil of the National
Academies to conduct this study. The study will:

* Review the body of existing studies related to NA§#ace and Earth science
missions and identify their key causes of cost ginoand strategies for mitigating
cost growth;

* Assess whether those key causes remain applicaltleei current environment
and identify any new major causes; and

» Evaluate effectiveness of current and planned NA®At growth mitigation
strategies and, as appropriate, recommend nevwegigatto ensure better cost
containment and success of future missions.

NASA intends for this study to achieve the NAC macoendation. NASA'’s view is that
tasking the NRC to do this study should facilittie use of its results by the decadal
survey committees, which are also NRC entitiese fidsults of this study will be timely
for the planetary sciences decadal survey but noay@ available in time to impact the
astronomy and astrophysics survey.

The NRC “lessons learned” study along with the Dlat&urveys must wrestle with the
trade-offs between ambitious science goals, newntdogy requirements, and costs.
The NAC will continue to be vigilant in working WwitNASA to continuously review
each flagship science mission and to apply theoresgearned from the upcoming NRC
study.

Conclusion

My letter of invitation asked me what were the miagportant issues and decisions that
must be made regarding NASA. You will notice thaid not talk much about the Space
Science or Aeronautics Mission Directorates. Ti®inot because they are unimportant:
to the contrary, they areery important, but they are each on paths going falwhat
seem more clear and less full of doubt than thie fmathuman spaceflight.

In most days, there is very little among the thadsaof items filling the 24-hour news
cycle that will be regarded as important and notéwoin 500 years. However, the
accomplishments of this Agency of the U.S. Goveminere among the few human
activities that will be looked upon with admiratiand, if humans are still capable of the
emotion, with awe. They will marvel at the courageriosity, and audacity of a people
who put the first human foot print on a planet otfen their own, who sent their robotic
ambassadors deep into the solar system...not to eondpr for financial gain...but just
to know. They will wonder if they could measuretapsuch people.

| look back at the Apollo era and wonder the sahiegt..and hope that our generation
will also be included as worthy of their admiratidie will not have to wait 500 years to
know the answer.

| would be happy to respond to any questions youther other Members of the
Subcommittee may have.



