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The Council meeting was convened by Sen. Schm@tt24t a.m.

Opening Remarks

Sen. Schmitt, the Council Chair, thanked the dtafftheir hard work in making the past
several days a success. He stated that the meemgpen to the public in accordance
with the Federal Advisory Committee Act. Mr. Paalémarco, NASA Advisory Council
Executive Director, advised the attendees that neesnif the public will need to be
escorted when they leave the meeting room bechesaeeting was being held at NASA
Headquarters. Sen. Schmitt introduced four new neesaldr. Jack Burns, who will

serve on the Science Committee; Dr. llan Kroo, wilbserve on the Aeronautics
Committee; Dr. loannis Miaoulis, who will serve thre Human Capital Committee; and
Dr. Lucy Fortson, who will also serve on the Hun@apital Committee.

Space Operations Committee Report and Discussion

Sen. Schmitt introduced Dr. Stephen (Pat) Condomwis standing in for Chairman
Paul Robinson. Gen. Condon described the brietimgishad been given to the Space
Operations Committee: Space Operations Managemezgtttbrate (SOMD) FY 2009
Budget Summary for Space and Flight Support, I@ttonal Space Station (ISS), and
Space Shuttle; the Lunar Architecture Team — 2 ¢&ps (with Exploration and
Science Committees); Constellation Mass Marginh\izxploration Committee); and
Ares | Thrust Oscillation (with Exploration Comnai#t). He observed that NASA is
doing what they said they would do in the budgetulgh 2010; however, there is
virtually no reserve or margin, which is particljecritical on Shuttle and ISS. There is
no room for delays, and any significant budget outtechnical issues may mean content
reductions. Gen. Condon expressed other conceftes. Fauttle retirement, NASA will
be looking to the Russians to provide transpontettolSS. There are provisions in the
Iran-North Korea-Syria Nonproliferation Act thatomibits NASA from purchasing that
service after 2011. Legislation will be neededrtovirle a waiver. He questioned how
medium launch capability will be provided once Rdltis flown out (beyond 2009). He
noted that NASA management is working on this thfothe COTS initiative. There is
uncertainty over the costs associated with thetehmansition and retirement beyond
2010. Itis not clear what those costs will be..Sghmitt commented that NASA will
not know what the situation will be regarding cdstsaccess to the Space Station until
next year. Gen. Condon noted that NASA managemeid the Administrator is aware
of this situation. Relative to the eventual traositof lunar outpost operation from
ESMD to SOMD, Gen. Condon also noted that followiufprmation has been requested
by the Committee on suit-lock and sealing, as aglbn the power budget for the rover
system.
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In response to a question from Sen. Schmitt, Gend@n stated that a Council
“Observation” on Shuttle-Constellation transitiesues would not be helpful. Col. Eileen
Collins noted that the budget beginning in FYO8s&¢0 be fairly stable. Sen. Schmitt
explained that as the transition is approachedCthencil should make recommendations
on funding for access to the Space Station. Capk IRauck stated that it would be
useful to encourage NASA to look at personnel issekating to the transition. Sen.
Schmitt asked all the Committees to begin thinlabgut the critical things that they
would like to say to the next Administration ongkamnatters.

Rear Adm. Benjamin Montoya described his receet\sgits to Space Exploration
Technologies Corporation (“SpaceX”). He is amazettheir apparent progress. They
have indicated with some confidence that they beliconducting three launches within
the year. They are about six months behind sched@bky will use a “Falcon” booster to
launch a capsule named “Dragon.” The second lauiitbe virtual docking with the
Space Station. The third launch will be a “prooftteé pudding” launch where they will
dock with the Space Station, deliver some nomiagj@, and bring back some trash.
Adm. Montoya will visit them every month and expgettiem to be mission-ready by
November 2010. The founder of SpaceX, Elon Musko(#the founder of PayPal), said
there are no issues regarding funding.

Sen. Schmitt noted that there is an ongoing cormetior another Commercial Orbital
Transportation Services (COTS) contractor, witlaanouncement expected
momentarily. Once that contractor has been seletttiedCommittee should visit that
contractor. There was discussion among Council neesntver whether Falcon was in
the Delta Il class and, if successful in developtnenght solve the Delta Il problem.
Gen. Condon indicated that he would get back taCixencil with an answer.

Gen. Condon described Dr. Tom Jones’ Altair InduBtay visit for the Altair Lunar
Lander. In response to a question from Sen. Schi@i#n. Condon stated that there had
been no discussion about reusing an already ceailifinar lander vehicle by refueling it
and using it again for sorties from an outpost.. Sammitt requested Gen. Condon to
raise questions to assure that initial design waoldpreclude this option.

Col. Collins described the upcoming Hubble repassion, scheduled for August of this
year. It will be the fourth mission to the Hubbhe and Dr. Thomas Jones are satisfied
that this mission is going very well. There is adeépendent review board that has been
following this mission since its inception. The baas twelve aerospace experts, some
with prior Hubble experience. Col. Collins noteditth rescue mission would be available
for launch, if necessary. There will be no needsfeall-up; instead, Endeavor will be
processed on pad B and will be ready along witlis on pad A. Endeavor will stand
down if not needed. Sen. Schmitt asked whethelllpbpsocessing of two Shuttles could
increase the probability of a delay. Col. Collieplied that there has been much
discussion on that question, and that NASA is umdeémmediate schedule pressure to
launch. Sen. Schmitt observed that a delay omtigsion would affect future missions.
He explained that NASA is preparing to be readitmch two spacecraft on the same
day, and he noted that these are the kind of igba¢$ed NASA to not have two Saturn
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Vs ready to go on the same day. There are doudMs.riCol. Collins reported that the
launch is scheduled to take place during hurricaason. Capt. Hauck stated that NASA
had been previously prepared to have two Shuttleshit at the same time. Col. Collins
noted that Atlantis would have seven crew membuedstlae rescue vessel would have
only four crew members. The way the crew wouldgfanwould be by Extravehicular
Activity (EVA), using a rope between the two orb#@nd shimmy across the rope.

Gen. Condon described other events that Dr. Jossittended. Dr. Jones attended both
an STS-120 and an Expedition 16 Mission Managefmeain meetingBoth are being
planned and handled well according to Dr. Jones.buncil discussed the problem
with repairing the solar array. Col. Collins notkdt the array had been repaired. Dr.
Logsdon stated that if it had extended anotheritamiuld not have been reached. Sen.
Schmitt explained that a “crawl-over” EVA could cbaanywhere on the Station.

Gen. Condon stated that the Space Operations Coeerhidd no recommendations at
this time. He expects to have recommendationseatéixt meeting, including training the
workforce on lessons learned, particularly duéntogap between missions. They want to
make sure that the workforce does not lose thefth@fé&huttle-ISS experience. Sen.
Schmitt asked the Committee to include how thegdriew people into the workforce,
how they apprentice people, and how they get paepldy to take over from retirees.

He noted that how they are integrated into the Yeode is an operational issue.

At the request of a Council member, Gen. Condoaexyto inquire about whether it
would be possible to be briefed on the COTS sosetection criteria in order to get an
understanding about how one entity is chosen dweeother. He also agreed to find out
whether an analysis of alternatives had been paddmwith respect to the demise of the
Delta Il.

Audit and Finance Committee Report and Discussion

Sen. Schmitt introduced Mr. Robert M. Hanisee, €bhthe Audit and Finance
Committee. Mr. Hanisee briefed the Council on #suits of the Committee’s fact-
findings, which included presentations on NASA’'s@YAudit Plan, the FY0O7 Financial
Statement Audit Results, the Comprehensive Comgi&@trategy, Earned Value
Management (which Mr. Hanisee suggested could lappropriate topic for a future
Council meeting), an Update on the NASA Shared iSer@enter (NSSC) Transition,
and a working lunch with NASA'’s Chief Financial @#r, Mr. Ronald Spoehel. Mr.
Hanisee noted that the outside auditors, Ernst &ngo had declined to express an
opinion on financial statements for FY 2007, ortlo@ effectiveness of NASA'’s internal
control over financial reporting. This was duepart, to problems that continue
regarding the retention of documentation relategréperty accounting. The basis for the
disclaimer was two weaknesses: (i) financial systeanalysis, and oversight; and (ii)
controls over property, plant and equipment. Thaitaeport acknowledged, however,
significantly greater granularity on control deéinocies and provides a useable road map
for remediation. Ernst & Young noted some improveime management; however, the
auditor continued “to identify weaknesses in entige internal control which impaired
NASA'’s ability to report accurate financial inforti@n on a timely basis.” Mr. Hanisee
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reviewed recommendations for improvements thatlfesssh made by NASA's Office of
Inspector General and by Ernst & Young. These regendations include the following:
(i) ensure that the Office of the Chief Financidfi€&r is staffed with properly trained
personnel; (ii) ensure that accounting practicescansistent with applicable standards
and are consistently applied; and (iii) establiglerinal controls that provide reasonable
assurance that the financial statements are s\ggh@dmplete and accurate.

Mr. Hanisee introduced Mr. Ted McPherson. Mr. MaRba reported that NASA’s new
Chief Financial Officer, Mr. Spoehel, has chandealfocus from fixing individual
problems on aad hocbasis to putting a comprehensive process in ptabeing NASA
into full compliance with legal and regulatory ragments for financial management.

Grant accounting persists as a problem. NASA h&30outstanding active grants
totaling $850 million and will be going to grant-gyant accounting. Improvements are
being addressed to enhance the value of this fpiortfoough more effective definition

of requirements, improved monitoring, interim assesnts, and final reporting. NASA is
moving forward cautiously with the NSSC. The trantga processing of accounts
payable, accounts receivable, and fund balancewéhsury cash reconcilements has
been moved from three Centers (Stennis, DrydenMardhall) to the NSSC. Additional
work from other Centers is scheduled to be movest la 2008. Mr. Hanisee described
Earned Value Management (EVM) at NASA as a methaglofor integrating scope,
schedule, and resources, and for objectively meagproject performance and progress
by quantifying progress and accomplishment. Implaatgon of EVM began at NASA
one year ago under the Office of the Chief Engin€kere has been uneven application
of EVM at contract and project levels. The Agenegommitted to increased EVM use,
however, to mitigate GAO “High Risk” areas. Mr. Hiege stated that NASA’s Executive
Leadership, NASA'’s Inspector General, and Ernstduivg have independently
expressed to the Committee improved confidenceABAIs Office of the Chief
Financial Officer. This is a result of Mr. Spo€kdéadership in advancing progress
already begun by Mr. Terry Bowie (Deputy Chief Finel Officer) and many other
NASA associates, as well as the filling of sevé&et vacancies in staff. Sen. Schmitt
asked Mr. McPherson whether he had discussed telgdanctions with the CFO. Mr.
McPherson responded that the mandate should beetbfeecause it is not an
immediate, pressing issue.

Mr. Hanisee described the Committee’s concernstaibanaging the NSSC properly. He
stated he was relieved over how intelligently lamsition has been handled and noted
that the individual Centers could not afford to malkese changes. He is personally much
less concerned today. There is now, for exampdepaisticated call center for
contractors.

Mr. Hanisee observed that risks have declined sogmitly. Dr. Fisk remarked that

within each Directorate, they will probe about #tequacy of the number of people in
those offices, about too few people to keep trddk@ money, and how at the lower
levels they need the same qualifications as thieenitpvels. Mr. McPherson stated that
all Center CFOs now report to the Headquarters @r@Dthat has been constructive. Mr.
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Hanisee observed that one problem has been getirigCenter to work in a “One
NASA” organization. The Committee has not delvei whether the Centers are
adequately staffed. He reported that the new CR&odtard is demonstrating that One
NASA is being implemented. Mr. Hanisee added thdaerms of the NSSC and the $10
million in savings expected, those saving come freduced FTEs at the Centers. This
will be an incremental thing based on confidenct&NSSC. Mr. McPherson noted that
the Centers now have additional detailed infornmaéind that the ability to have more
accurate numbers at that level is very positive. Hisk observed that when he worked at
NASA, he had four times the personnel availablagsist him than is currently available.
Mr. Hanisee agreed to take this under advisememedponse to a question from Col.
Collins, Mr. Hanisee stated that the NSSC has abodtemployees at present, and that
will increase to about 500 in the future. Mr. McBmmn opined that more volume is
needed.

Sen. Schmitt thanked Mr. Hanisee and Mr. McPhefsotheir Committee report.

Exploration Committee Report and Discussion

Sen. Schmitt introduced Lt. Gen. James A. AbrahamnSbair of the Exploration
Committee, who described the Committee’s recemtisies. They have maintained an
ongoing review of Aries and Orion requirements d@waent, contractual activity, and
technical progress. They have continued to havaudgons with NASA’s Exploration
Systems Mission Directorate (ESMD) related to tloeiail’s Cyber Security
Recommendation and have an increasing level ofidemée in NASA'’s progress. With
the Science and Space Operations Committees, elvewred the Lunar Architecture
Team (29 Gen, referred to as “LAT-2"). There are multiplgjectives for the LAT-2

trade off activities. One key objective is to valié the requirements for payload sizing,
makeup, and scheduling for launch vehicles and@tgguipment. Similarly, power
infrastructure must meet both vehicle and missemuirements. Gen. Abrahamson noted
that LAT-2 is now moving very quickly, and they alaing a terrific job. They are
working with interested international teams to sisgieir planning for Lunar Operations.
Sen. Schmitt suggested that the LAT-2 briefing digfinted at the conceptual level and
that it was not clear to him how inputs from otheese being integrated. He asked for a
more specific tracking of the Council’'s recommeinata. Dr. Owen Garriott stated that
he is impressed by intensity of LAT-2 in going famd, but that they need to ensure that
the concepts are aligned with the science requiméne

Gen. Abrahamson described the Exploration budg#twe He stated that it was an
outstanding example of process maturation.

Dr. David Longnecker reviewed tlael hocBiomedical Committee’s findings on health
and medical initiatives. The Committee was briesadhe Lunar Science Institute (LSI)
by Dr. James Green from the Science Mission Diratto(SMD). The LSI is newly
formed, and is modeled after the NASA Astrobioldgstitute. Sen. Schmitt asked
whether the Committee had a feeling for what thew&s going to add in terms of value.
Dr. Longnecker responded that this question hadeen addressed. Dr. Bradley Jolliff
explained that lunar science research is veryibliged and that basic research would be
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integrated. Dr. Mark Robinson explained that thé is®ringing people together for
projects that require either lots of people or thiditextend over long time periods. Dr.
Longnecker stated that the Committee does not aageommendation and needs to get
a better understanding about the LS| and basiarelséor both the Moon and Mars. Sen.
Schmitt asked whether the LSI will address theghithat are going to be useful.

Dr. Longnecker responded that it depends on tlkadje with the biomedical aspect in
the charter for the LSI. In response to Sen. Sttisngjuestion regarding whether there
was a need for a recommendation, Dr. Longneckecabed that it may be premature for
a recommendation now since it would cause a recordat®n for allocation of funds
that may not be warranted. In order to understhad.SI more fully, the Committee
wants to review it further between now and the megeting at Stennis.

Dr. Longnecker reviewed NASA'’s response to the Cabeais August 2008 lunar
biomedical recommendations. The response hasgast keceived and has not yet been
fully digested. In most areas, NASA has been resiperto issues under its control. For
example, the Council had proposed that a biometibakratory be established on the
Moon and that it be designated a National LaboyatdASA pointed out that NASA
does not have the authority to make that desigmaitics a role that belongs to Congress.

Dr. Longnecker reviewed the Skylab Medical Sumié.stated it was a very helpful
meeting to prepare for Constellation because SKyémba similar architecture. He noted
that six of the nine crewmembers from Skylab wessent. He discussed the key
findings from the summit. EVAS, including suits amahbilicals, were not a problem, but
gloves were restrictive and tiring. A water landiagnot their favorite approach; terrestial
landings are preferred. Long term muscle deconditgpimpairs the ability to handle
contingencies with water landings. Sensory-motafulyction, rough seas, and motion
sickness can add to the effects of deconditioringater landing is required, they
recommend lifting the whole vehicle, over entergnaft on the water. The crews
strongly preferred reentry in flight suits, not ggare suits, in order to enhance mobility
and performance, especially in contingency situati€Contrary to the later Apollo
landings, the baseline now is pressure suits. @ndecking and vehicle integrity is
demonstrated, the crews felt that flight suits warficient. Dr. Garriott opined that it is
important, as a safety issue for handling conticge) that pressure suits be used—for
reasons other than pressuf&ol. Collins noted that the baseline for Orion Btev-
landing. Dr. Garriott stated that the reason theiychied to water landing on return from
the Moon is because of weight problems. Capt. Haeoknded the Council that these
are comments from Skylab crewmembers. Sen. Schogtgested that NASA review the
decision-making process from Apollo about watediag versus terrestrial landing.

Sen. Schmitt thanked Gen. Abrahamson for his ptasen.
The Council adjourned for lunch and reconvened.
Exploration Committee (continued)

Capt. Hauck described the Constellation performémiefing that was delivered to the
Committee. He reviewed a chart on Lunar Design iRefee Mission (DRM), predicted
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margins, and management reserves. He reviewedeaali the Total and Unencumbered
Margin Status and a slide entitled “Required T@&%aject Margin by Phase.” It shows
that today, NASA is comfortable with a 25% rese@apt. Hauck noted that this gives
the Committee a sense of comfort, but he addedlifgimetric should be looked at
continuously. Dr. Eugene E. Covert asked whethedtta for the chart shown on the
slide was consistent with past experience. Sermgchxplained that for Apollo, the
curves would be different due to the weight iss@agpt. Hauck responded that in his
opinion, the chart was drawn based on experienegetliewed a slide entitled
“Constellation Program Summary Schedule” and adidtitled “Preliminary
Performance Margins Five Configurations.” He recanded keeping close watch on a
fail-safe system and Gen. Abrahamson concurredt. Gapck discussed the status of the
Thrust Oscillation Focus Team. He noted that thogstllation is a recognized
characteristic of solid rocket motors and that ewnarises if pressure oscillations drive
resonant modes in the vehicle structure. He nditaddther launch vehicles with solid
motors have dealt with thrust oscillation. A prahary structural analyses conducted in
support of the Ares Systems Development Review (SBdRcates a potential resonant
concern resulting in high dynamic g levels in Orand the Ares Upper Stage. The Focus
Team was formed to review analyses conducted atad determine a path forward.
Capt. Hauck reviewed the early conclusions. Theueacy of the motor pressure
oscillation is well understood to be a characterist standing (acoustic wave) and is a
function of hot gas properties and length. The Aneshicle stack $and 2 longitudinal
modes are in the range of the primary acoustiatagies of the 5-segment motor. Other
launch vehicles may provide valuable informationtlomst oscillation and mitigation.

The magnitudes of the solid rocket motor (SRM) ketodon and the transmitted forces
are not as well understood as the frequency. Theaiturity of the Ares and Orion
designs restrict any assessment of the impacenitsre subsystems to a qualitative
assessment. The crew health limit is ~ .6 g reltgbinaintainability, and supportability
(RMS) at these frequencies and may be much low25s g's for crew performance.

Capt. Hauck then reviewed a slide entitled “MitigatApproach & Schedule.”

Capt. Hauck noted that the Committee had receivadraugh briefing on the

Exploration Systems budget request. Gen. Abraharlserved that there are a lot of
things that are maturing and that progress has t@esistent. The Committee is not
prepared to say they have a recommendation in a@ycea. Sen. Schmitt stated that he
would like the Committee to consider a suggestedmemendation concerning an
increase over the last six to twelve months inetmphasis on a pressurized rover. A
rigorous study needs to be made between curressymieed lunar rover concepts and the
use of dual unpressurized rovers with on-board wmiables access, taking full
consideration of early exploration, flexibility aedficiency, launch and landed mass, and
program costs. He noted that long term Lunar andidaexploration and scientific
instrument emplacement will require developmentreSsurized rovers. Mass, cost, and
efficiency considerations, however, may favor uspteized rovers with access to on-
board consumables. Emergency solar particle e &) protection during use of
unpressurized rovers can be provided by floor dimgl trenching, and access to on-
board consumables. Gen. Abrahamson agreed toiskeuggestion in draft form and
submit recommendations if appropriate. He notetttiey have not asked the question
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directly. Sen. Schmitt concurred with that approgebvided it is handled expeditiously.
Gen. Abrahamson suggested reviewing it with NASA getting back to Sen. Schmitt
within a month. Sen. Schmitt emphasized that thesgon has been asked several times
in several ways. Dr. Jolliff observed that whadlisving the pressurized rover is the
perceived requirement to get a long way from thipast with astronauts. There is a need
to look at the trade between human and roboticagapbn activity. Dr. Garriott stated
that an expanded mobility requirement affects desigpenses. Sen. Schmitt expressed
his expectation that the ESMD will be reading alibese concerns. He has not yet seen
a response, despite the fact that the questions agied over a year ago. He explained
that downstream, there will be a use for a pregsdriover, just as there will be a use for
a re-usable lunar lander. These things need tad®ieed. He cautioned against making
design decisions that preclude reusing the lumatda If it just landed, he explained,
there is no obvious reason it cannot be refueledransed. Gen. Abrahamson agreed to
follow-up on the question.

Human Capital Committee Report and Discussion

Sen. Schmitt introduced Dr. Gerald L. Kulcinski,aof the Human Capital Committee.
Dr. Kulcinski described the Committee’s plans f008. They intend to look at four
areas. The first priority will be to continue to skavith the Exploration and Space
Operations Committees in examining NASA’s approaicti progress in the transition
from Space Shuttle Operations to those relatedtws@llation, including continued
examination of issues related to workforce reten{especially contractor), facility
maintenance and upgrades, and inclusion of alCtmters in the Vision. They will
continue to investigate NASA'’s educational strategggning toward a recommended
integrated approach that includes line, embeddddearmarked educational projects.
They will examine communications and outreach caifiab and plans at NASA and
recommend approaches for the Office of Communinat®lanning to better convey
NASA’s message about the Vision to the public anthé science and engineering
communities. They will also investigate how to besus management responsibility for
human capital and other external affairs issuesdmedment options for possible
organizational structures to accomplish that focus.

Dr. Kulcinski presented the Committee’s observation the Office of Strategic
Communications. Significant activities are planfi@dNASA’s 53" anniversary. These
activities, as well as the International Year ofrAsomy, should have a positive effect
on the public perception of NASA. There is conciait the 30% drop in the FY08
Public Affairs Office budget will not leave suffemt resources to get NASA's story out
at a time that will be particularly vulnerable tongressional criticism. Finally, NASA
TV needs to undergo a major overhaul to be moréaieg@and higher quality. A
public/private partnership may be a solution. @allins asked if the TV observation
needs to be a recommendation. Dr. Kulcinski respdnildat it was a good comment, but
due to rollover on the Committee membership, threynaaking no recommendations at
this time. He added that there are also legal caim$s to be considered. Sen. Schmitt
explained that an overhaul does not necessarilywradagher budget and suggested that
the Committee should take it as an area for a revamdation to pass on to the
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Administrator by the next meeting at Stennis. Duldfhski agreed with Sen. Schmitt’s
suggestion.

Dr. Kulcinski described the presentation that hadrbgiven to the Committee on
NASA'’s Office of Diversity and Equal Opportunity EO). The ODEO has 20 people
and a $1.4 million budget. The Committee learned dfbout 20% of ODEQ'’s time was
being spent on conflict management. No major problevere identified. Dr. Kulcinski
reviewed the briefing given by the Office of Smiaillsiness Programs on the status of
small business programs in NASA. He noted thabtrexall government goal for the
award of contracts to small businesses is 23%INBEBA has a special exception setting
its goal level at 15%, but this does not include ¢bntractor workforce. This year,
NASA met its goal for the first time. Dr. Kulcinskkplained that the shift in mission
from Shuttle to the Vision for Space Exploratiomhayving a major impact on the Small
Business Program because NASA is consolidating wenks that may make it more
difficult to reach the goal in subsequent yearsalde described a change made to the
law in 2007 that will affect the way small businedlars are counted towards NASA'’s
goals.

Dr. Kulcinski described the Shuttle-to-Constellatorkforce Mapping Activity that
was performed by Ms. Jane Datta and Mr. Tim SullivEhey noted that the Programs
and Centers have made a good start by identifyaps @nd surpluses, but need to go one
step farther to get to specific disciplines. Theere 1,746 FTE’s working on Shuttle as
of January 5, 2008, and over 95% of that workfasdecated at Johnson, Kennedy, and
Marshall. The average age is in the 45-49 range&hwdiso happens to be the average
age across the Agency. Dr. R. James Milgram opiinadthe age distribution is not a
cause for concern, a conclusion Sen. Schmitt desawith. Dr. Kulcinski added that
the Committee had looked for age abnormalitiesfandd none. Dr. Kulcinski reviewed
several graphs on the age of the Shuttle’s workfdre then described the NASA 2008
Workforce Plan. He reminded the members about te(@ssional language governing
the Shuttle to Constellation transition. It reqaitbe Administrator to prepare a strategy
for minimizing job losses. The strategy must maxerthe utilization of existing civil
service and contractor workforces at each of tfectdfd Centers and make an effort to
equitably distribute tasks and workload betweenGhaters to mitigate the brunt of job
losses being borne by certain Centers. Dr. Kulgidskcribed methods under
consideration for dealing with staff that cannotcheried over to the Constellation
program.

Capt. Hauck observed that there is no indication hmany years will be required for the
transition. Dr. Kulcinski responded that that tlaeg starting to get into this and will need
two to three years of data to get accurate numbkr®xplained that this is a unique
situation, akin to going off a cliff; you need pé®pp to a point, and then you don’t need
them. He described possible plans for an ordedyaton in force. One option is to pick
up health care. He noted that buyouts have not ineesased for a decade or so. Another
option is to hire retirees on a temporary basigsehconcepts need to be worked out with
the Office of Personnel Management. Dr. Kulcingsctibed a new tool referred to as a
“Data Cube” for the Human Capital Information Emriment (HCIE). This will be rolled
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out in September. Other federal agencies are lgdkirward to using the tool once it has
been successfully implemented by NASA. It is 50d80elopment effort by vendor and
NASA. NASA has taken the lead for debugging it.

He reviewed the briefing given to the Committeetm NASA Office of Education. Sen.
Schmitt noted that the Astronaut Office has beentified as an educational resource for
the Education Coordinating Committee (ECC), anduggested that other groups have
at least as much appeal. He stated that NASA aaedito miss the total resources that it
has for educational outreach, and that there argesrother than the Astronaut Office
that are equally effective. Capt. Hauck suggedtatithe Council should also be
considered an educational resource because its ersrate well-known in their
respective areas of expertise. Sen. Schmitt suggjestting NASA alumni onto the

ECC. Dr. Kulcinski agreed to look into Sen. Schimistuggestion.

Dr. Kulcinski reported that NASA has begun to deypeinetrics to measure the
performance of its education programs and stilldnbing way to go before they can be
validated. A Student Ambassador Program has beteteal. It does not have a full track
record yet. It takes advantage of the internsexQénters. They are developing
educational kits for the interns to help them mplesentations to their peers. Dr. Covert
stated that many market placement activities apge@mented by selecting someone in
the high school who is popular. Dr. Kulcinski dalsed the Interagency Aerospace
Revitalization Taskforce, which has adopted the WAfspire, engage, educate, and
employ” approach. In response to a question from Sehmitt, Dr. Kulcinski described
the space grant consortium and stated that the awuaiflpeople who interact with it
include a large percentage of teachers.

Dr. Kulcinski referred to the National Research G@U(NRC) recent report entitled
“NASA’s Elementary and Secondary Education ProgrBewiew and Critique.” The
Committee needs to review the NRC report and wplort on it at the Stennis meeting.
Dr. Milgram stated that the NRC report criticizeBSA for not having a coherent
evaluation plan. The NRC is impressed by the wartkidbconcerned that there is no way
to check for results. The NRC feels that NASA'slgaae too broad and would like to
see the NASA'’s Education Office have more spegifagrams. There is also a need for
more coordination between Headquarters and thee@eanhd with other agencies.

Dr. Kulcinski reviewed two slides showing graphsFf08 NASA Education Funding
by Source and by Outcome. Dr. Garriott asked whdtieeOffice of Education has
authority to direct funds to students in STEM (ack, technology, engineering, and
mathematics) disciplines. Dr. Kulcinski respondeak thalf the dollars shown are
earmarks. Dr. Fisk stated that he was surprisatidission budget number and asked
for clarification. He remarked that he would bepsiged if only $30 million is attributed
to education. He asserted that a graduate studesibged on a grant should be counted
as education. Dr. Kulcinski responded that reseassistants are not counted, and that
definitions are an issue. Sen. Schmitt suggestedstime amount should be
proportionately included. Dr. Colladay concurred. Rulcinski also agreed and stated
that they need to work on getting a definition. S&chmitt observed that all of the
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Mission Directorates would have an additional shat ts not being counted. Dr. Covert
suggested that senior learners should be counteelhas junior learners. At Sen.
Schmitt’s request, Dr. Kulcinski agreed to idenafy many opportunities as possible and
to bring them back to the Council at the Stennigting.

Sen. Schmitt thanked Dr. Kulcinski for his preséota
The Council adjourned for a brief break and recoede

Science Committee Report and Discussion

Sen. Schmitt introduced Dr. Byron Tapley, Scienocen@®ittee Vice Chair. Dr. Tapley
discussed the FY 2009 Budget Request for the Seikhssion Directorate (SMD). It has
a number of positive elements: seven new missemssta new lunar small mission
program; an initial response to the Earth Scieremadal survey; and it restores health to
Research and Analysis (R&A) budgets in space seieHtere is continued concern,
however, for future missions related to launch giehcosts and uncertainties. Sen.
Schmitt noted that there was some consternationtdbe new small lunar mission
program, tied up in the management of the SMD. @/hd is willing to give them the
benefit of the doubt, he hopes that the Committdledoe informed by SMD when it is
looking at significant new additions to its progradr. Tapley noted that the activities
had been embargoed. Dr. Jolliff stated that the mesgions were small strategic
missions that cover needs that have been idenafigdsatisfy high level needs. The
Lunar Atmosphere and Dust Explorer will take a simap before we get on the ground.
There will be two small mini-Landers. The missionsely leverage international
cooperation, he explained. Dr. Fisk expressedfaatien with the plan, noting that there
will be other nations participating, there are wigkgroups in place, and there is room in
the whole activity for overall cooperation. All gespacecraft will provide information
about the Moon. There will need to be a “traffidipeman” to account for all the
missions going to the Moon, he observed, and attdddegistration may be useful. Dr.
Tapley stated that there is ongoing dialogue taegghe spacecraft into a network
version. Dr. Tapley reviewed a slide showing a tharthe SMD budget by science
theme, a slide comparing the SMD’s Flight Progrdam@as of January 2007 and January
2008, and a slide illustrating newly started missidHe noted that there is good news
regarding planned activities coming out of the iscgemission set. Sen. Schmitt observed
that items had been added for the CY 10 gap ameldstiaat the slip will help to manage
the transition work force.

Dr. Jolliff described the Committee’s position 0ASIA’s International Exploration
Strategy. He read the following statement to thar@d for its consideration:

“Given the current international focus on lunar lexgtion, leading to an ‘International
Lunar Decade,” and given U.S. leadership in plangturn to the Moon with humans as
part of the U.S. Space Exploration Policy, the Gulunrecognizes and applauds NASA'’s
efforts to engage the international community byangeof the global Exploration
Strategy.
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The Council urges NASA to continue to (1) carefubnsider and coordinate plans with
partner agencies to further develop the lunar egplin architecture, and (2) ensure
coordination of key elements such as orbital compation assets and data relays, and
the geodetic coordinate control system, duringptteeursor robotic phase as well as the
outpost/human exploration phase. Leadership irethesas is needed to develop a robust
and integrated robotic and human lunar explorgti@gram.

Lunar exploration plans, including sustained hurmmatpost activities and scientific
investigations, and U.S. efforts to engage intéonat exploration partnerships, will lead
to development of capabilities and strategies terekhuman exploration from the Earth-
Moon system to Mars and beyond.”

Dr. Covert called the Council’s attention to thedale paragraph and stated that attention
should be directed to geodetic control internatilgneSen. Schmitt explained that the
statement’s intent is to do just that. He suggesteelting scientific networks or lunar
global networks as something that needs the sangedficoordination. Sen. Schmitt
asked whether the Council felt this should be comicated to the Administrator. Dr.
Tapley stated that this is important to coordinagewell as the proper units. In response
to another question from Sen. Schmitt, Dr. Tapleyficmed that “geodetic coordinate
system” is the correct term. Sen. Schmitt suggetstaidwith respect to the Moon, one of
the components would be to have it referencedsiystematic way. Dr. Garriott agreed to
incorporate Sen. Schmitt’s suggestion. Dr. MarR&binson described how team
members were going to Japan to ensure that tharprigper working relationship. In
response to a question from Capt. Hauck, Dr. Rabiescribed the International
Aeronautical Union (IAU) as an international botiatt deals with this issue.

Dr. Jolliff read the Committee’s proposed recomnaizh on Lunar Architecture
Concepts:

“Further Lunar Exploration Architecture concept depments should be reviewed by
the Lunar Exploration Analysis Group, which représea variety of lunar exploration
stake holders and partners, including the scienoenunity, to assess how well
continued developments align with the recommendatad the NASA Advisory Council
from the Tempe workshop.”

(Note: this recommendation was appropriately regissd as an action to the LEAG under
authority of the Council Chair, rather than as aeenmendation to NASA. The LEAG will report
back to the Council on its findings at a later digefurther deliberations.)

Dr. Jolliff explained the major reasons for propgsihe recommendation. The Lunar
Exploration Analysis Group (LEAG) has been taskeddvelop a science roadmap that
is integrated with the exploration architecture angnce program plans and is well-
positioned, therefore, to provide ongoing evaluatmthe Council as part of its
assessment. It is important to evaluate assoctatpdtential costs to support the concept
studies in a manner that will be useful for decigsizaking and that will engender a sense
that the concept development will represent fisegponsibility and reality. The
development of concepts that might achieve stabgectves but that are also likely to be
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far beyond affordable alternatives conveys a mestaa there are no fiscal limits to
what may be considered as acceptable solution spd&8A’s science community and
other constituencies, including the public, musabsured that the lunar exploration
architecture will represent fiscally responsibkeweell as capable, approaches to science
and other exploration objectives. Sen. Schmitest#hat it is important to not overload
the LEAG and that this would fit into their exiggitasking. Dr. Jolliff concurred that this
would dovetail naturally into their activities. S&chmitt noted it was his responsibility
to coordinate with the LEAG chair to make sure tHew'’t lose all their volunteers. Gen.
Abrahamson discussed the difficulty in making tieftieand the desire to reach a level
where standards become established. Sen. Schoattee that there had been
discussions that the architecture and the designanig from the architecture consider
component upgrades to take into consideration Glerahamson’s concerns. Sen.
Schmitt explained that “graceful enhancement raten graceful failure” is the concept
they have been addressing. He explained that ower tve want to be able to enhance
the system so that more and more of the objectifegploration can be met. You won't
be able to meet the first objective initially ofigg 1,000 kilometers, but you want to
eventually be able to do that. In response to atgqprefrom Dr. Burns, Sen. Schmitt
explained that that tradeoffs must include masschvtianslates into costs. It does not
dampen creativity, it enhances creativity. Dr.iffadbserved that there has not been a
response to the recommendations. Sen. Schmitedethiat a large proportion of those
recommendations have been responded to, and tbata them would have entailed
another round of extensive discussions, whichlaenes that are lagging behind in
getting responses. All of the items are being arrsd by SMD, he noted. Gen.
Abrahamson expressed concern over a moving sédrdards and protocols. He asked
about DOD communications infrastructure coordimatidn audience member responded
to the inquiry and stated that DOD fully suppohts heed for flexibility in design.

Dr. Tapley discussed the Earth Science Missions.Oécadal Survey implementation
was initiated in the FY09 budget with new startstieo missions. Funds for this come
from other SMD science areas. He reviewed a shdegg a chart comparing new vs.
previous (hatched) mission profiles. He reviewestide comparing Earth and space
science mission costs. He then reviewed a propeseinmendation entitled “Compare
the Cost Drivers of Earth and Space Science Mission

“The costs of Earth Science missions appear syst&diynhigher than Space Science
missions that measure similar parameters. A cadysis should be conducted to
document the comparative costs, and to identify dogers for Earth Science, Space
Science and Planetary missions and their sourcesgjinrements, vendor and partner
types, and ways of doing business.”

Sen. Schmitt reported that one comment he recesvihit NASA's Earth Science
programs are seeking a higher granularity thannatenals, and this leads to higher
costs. Dr. Tapley agreed and added that the nunolberbits, the need for accuracy, as
well as the need for calibration, are all cost eirév Dr. Fisk noted that the Earth Science
missions are very expense due to the need for acgure identified several drivers,
including the fact that there is no real universityPrincipal Investigators (PIs) to build
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the instruments. More important, he added, thegtréal base in the U.S. for these kinds
of instruments is decreasing. There is a needk® fieoactive steps to increase the
industrial base. Sen. Schmitt explained that tiseeeeneed to also discriminate between
the costs in addition to identifying them. There Bvels of contingencies that must be
considered. It is more than just a comparison sfg;at includes discrimination. The
Committee agreed to include this in the recommeaodat

Dr. Tapley reviewed the Committee’s observation®N&$SA’s Education & Public
Outreach (E/PO). They applauded the improvemerttsetdlASA webpage. The
Committee is concerned with the Agency and SMD{lapproaches to E/PO. This was
noted in the Astrophysics Subcommittee report.éxample, there is a heavy
bureaucracy and jargon-laden requirements for K20t supplements. The Committee
understands that SMD is developing new approachEBgRO with the help of science
education leaders.

Sen. Schmitt thanked Dr. Tapley for his presentatio

Aeronautics Committee Report and Discussion

Sen. Schmitt introduced Gen. Lester Lyles. Gend.fil@s agreed to assume the Chair of
the Committee. Sen. Schmitt expressed appreciaii®fr. Neal Armstrong for his term
of service as Chair.

Dr. John Sullivan described the current activioéthe Aeronautics Research Mission
Directorate (ARMD) and the Aeronautics and Spacgifgering Board (ASEB). ASEB
will be conducting a workshop to assess the R&D bt NextGen, assessing NASA's
Aeronautics R&D program, assessing the Nation’s &/Bkrbulence R&D program, and
assessing NASA'’s National Aviation Operational Morning Service (NAOMS) Project.
There will be an assessment of the Exploration feldgy Development Program and an
evaluation of radiation shielding for space exgiora Sen. Schmitt asked if the
Committee is comfortable with the ability to scaléhermal protection system (TPS) for
Orion. Dr. Sullivan replied it was not. Sen. Schratated it is important that the material
being manufactured is what is wanted. Dr. Covevisadl that it cannot all be scaled due
to ablation properties. Sen. Schmitt recalled thatApollo heat shield had been over-
designed by a factor of three. By the time this veadized, they could not modify the
design, so a significant excess mass had to beddoy future missions. There is a need
to keep the pressure on to be sure the actual y&&ns is correct. Dr. Sullivan stated
that other thermal protection systems are beingheed. Dr. Covert explained that
conductive, reflective, and radiated heat mustdseied. Chemistry may also be
involved in the heat shield and used to absorb &&atell. Dr. Sullivan stated that the
manufacturing of the heat shield is being takea @unsideration, which is a good thing.
Gen. Lyles concluded this topic by stating thatAleeonautics Committee had requested
for additional details, to be provided at their heeeting, concerning the design and
manufacturing of TPS activities both within andssdé of ARMD.

Dr. Covert reviewed the briefing given to the Cortieg on wiring health in aeronautics.
He noted that wiring chafing causes half the pnoisleSen. Schmitt observed that that
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concern involves several thousand hours of fliint.Covert reviewed a slide on the
External Wireless Instrumentation System (EWIS) @apessment. The Council
engaged in a discussion over whether there weoiress available on the problem.
Gen. Lyles stated that the Air Force has a vetywaing safety program and agreed to
follow-up on identifying resources. Sen. Schmiststl that a major data mining effort
would be appropriate. Gen. Abrahamson noted tleaStiuttle program had instituted
wiring inspections and records on those inspectibnsColladay suggested that there
had to be a rich data base because a Titan haddexptiue to a deteriorated wire. Col.
Collins informed the Council that the Shuttle’s mwg corrodes, but 100% of the wiring
cannot be inspected; the Shuttle was designeddfgears and has been flying for 26
years. It is one of the accepted risks. Sen. Stlstaited that the Council is making a
point that future spacecraft must be designedribaacements and block changes.

Gen. Lyles stated that there will not be a forneglart issued by the ASEB on the
NextGen status. Sen. Schmitt asked whether thedBoemmposition has been
determined. Dr. Covert confirmed that the Board fners have been appointed and have
already met several times.

Gen. Lyles reviewed a slide showing the Nationalofautics R&D Policy and
Implementation Plan. A planning document came aadinber 21, 2007. Dr. Sullivan
emphasized that this is a big deal in governmemtesNASA does not fly airplanes. Gen.
Lyles reviewed seven Policy Principles. Mobilitydahgh the air is vital to economic
stability, growth, and security as a nation. Awatis vital to national security and
homeland defense. Aviation safety is paramountusgof and within the aeronautics
enterprise must be maintained. The U.S. shouldrmasto possess, rely on, and develop
its world-class aeronautics workforce. Assuringrggeavailability and efficiency is
central to the growth of the aeronautics enterpiiibe environment must be protected
while sustaining growth in air transportation.

Gen. Lyles emphasized that aviation is vital taarat security and homeland defense.
Dr. Covert noted that the 1958 Space Act saysNIB&A is responsible for leadership in
aeronautics. Gen. Lyles reviewed a proposed Co@iiskrvation:

“The National Aeronautics R&D Policy and the follamn Implementation Plan lay out
the roles and responsibilities of participatingded agencies, including NASA, in a
collaborative effort to advance U.S. technologlealdership in aeronautics. In the
Council’s view, the NASA Aeronautics Program, whilerently conducting high quality
research, is not funded at a level sufficient toiee the leadership objectives implicit in
the National Aeronautics R&D Policy. In the Coutgcjudgment, the NASA Aeronautics
Program should at least be doubled over a five-gegod in order to meet these
objectives.”

Dr. Sullivan noted that this is a self-serving alvaéion but is a consensus of the
Committee. Aeronautics is in a state where it Is-stitical and to avoid a disconnect, the
intent is for the Council to go on record approvihg restructure of the program.
Something needs to be done. Dr. Sullivan stateidilesg have historically avoided
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suggesting budget levels, or that it should contbeexpense of anything else, and that
he is not suggesting that these resources comedoomeplace else in NASA. He
believes that the correction should not be dorteeaexpense of other NASA programs.
Gen. Lyles explained that there are many ways tdldoor increase the aeronautics
program, e.g. partnership with other agenciesH3k noted it is an interesting line to
walk to say more money is needed without affectitiger programs. He suggested, as a
potential political solution, saying the currenbgram is inadequate by a factor of two,
rather than saying it should be doubled. Gen. Latgeed that this is a valid
consideration and stated that this falls into thegory of recommendations that should
be given to the next Administration. Mr. Howardsianislawski expressed concern over
the “is not funded” language. Sen. Schmitt askeddbmmittee to take this conversation
into account and add a further explanatory pardgr&en. Lyles agreed to look at the
wording, taking into consideration the suggestitrad were discussed. Sen. Schmitt
suggested adding a statement that NASA’s leadendljgrtives are explicit in the Act.

Dr. Sullivan reminded the Council that the firstipp principal states that aviation is
vital to economic security. If we give up leadepsim aviation, we will give up jobs. He
noted that the stated objective of Airbus is todmee number one, and he asserted that
we are being threatened economically. Dr. Covéetrred to a recent report released by
the European Union entitled “The Next Twenty Ydaréieronautics Research,” calling
for Europe to assume leadership in aeronautichhtdogy. We are under siege, he
asserted.

Gen. Lyles reviewed the following proposed Recomaadion:

“Systems-level research projects with discrete siad end dates should be considered in
addition to and as an augmentation of the exidtinged effort.”

(Note: this recommendation was appropriately regissd as an action to NASA’s Aeronautics
Research Mission Directorate, rather than as a rao@endation, and the results will be reported
back to the Council at their April meeting for fuet consideration as a potential
recommendation to NASA)

The background for this, he explained, is thatsystems-level research projects would
not raise the budget run out level in perpetuity ahould be focused on areas where
NASA has unique demonstrated expertise in line wighNational Aeronautics R&D
Policy. Systems-level research is in contrast tmlaion and demonstration of point
designs. OMB is concerned over open-ended progrdisisete end dates address that
concern. Dr. Colladay noted that given the statdnefcurrent program, the natural area
for growth this is suggesting is system level regedt is not demonstration or
validation; it is flight research or system levesearch. It is the area where augmentation
is needed. He added that it is easier for OMB t&eveadecision because the program
goes away on a designated date; this is a moreap@avay to package a growth in
aeronautics than a level-of-effort. Gen. Lyles ddteat this is classic system
engineering.
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Sen. Schmitt reminisced about the people who alddfSA and observed that most
came out of systems level research projects. Hedrtbiat we do not tap that
development of systems engineers in the aircrafidv®@en. Lyles suggested that there is
a DOD system engineering study that would be ictitre to NASA. Gen. Abrahamson
noted that the proper terminology is a “surge.”. Sxhmitt stated that the
recommendation is not dependent on budget augnmnt&tr. Covert submitted that
with the proper blessing of OMB they could take fingt year of costs out of the
agency’s budget. Otherwise, it will come crashimghie floor. Dr. Sullivan asserted it
would be disruptive to an already fragile progranigrojectize” the research. He stated
that there is nothing in the on-going level of pags to “reprogram,” and it would add
to the churning and instability that we’ve just gahrough. It is important for the
Council to understand that it is an augmentatibis. dn the order of doubling the
program and is what is needed to be consistentthaliPresident’s Policy. Dr. Sullivan
observed that there has been a resurgence in #tigyqpf the research that has been
going on. The idea is to add some system levekptsjto that. Capt. Hauck observed
that it seems that the horse is behind the cagtCibuncil is advisory to Mike Griffith,

yet it looks like the Council is proposing thagd to the aeronautics group to solicit
project recommendations. Dr. Longnecker notedttittecommendation says put more
money into this program and asked whether it igntrd¢o get the wording right today.
Sen. Schmitt stated that this recommendation etatéhe next budget cycle and asked
whether it could be recast so that it could be idmned in the next budget cycle. Gen.
Lyles agreed it could be focused on the next budgee. He observed that this is a way
to address the observation and remain responsive tOMB analyst. Dr. Sullivan stated
that the Committee struggled with the recommenddtiecause it seems self-serving.
He’d like the Council to think about it from theGDO00 foot level.” Aeronautics is in a
shape that is not sustainable. He suggested tisahita situation where we need to go on
record saying that something has to be done, len¢ tthould be sufficient specificity to
make the Council comfortable. Sen. Schmitt stdtatllte is comfortable with the
Council making observations based on the membgpgreence and knowledge, and that
asking ARMD to provide possible recommendatiorsoimething that the Council would
be comfortable with. He suggested it would be adgdea to let the Administrator know
that this is where the Committee is headed. Semm@csuggested rewording the
recommendation to be consistent with the suggestimede during the discussion. Gen.
Abrahamson asked whether the concern over becaartinigd rate nation in aeronautics
has been voiced elsewhere. Dr. Covert noted tleatampetition has not been explicitly
identified and suggested an all-government studietmeate those factors. Dr. Colladay
advised that it has been done and that the Cosinailld not cross the line of program
development. He stated that it is not the Counbsto develop program specifics for
NASA. He asserted that those programs are vitalvfwtd competition on the civil side
for noise reduction and fuel efficiency, and thed U.S. should be the lead in those areas.
He emphasized that the Aeronautics Committee shexdtlate NASA programs, not
develop them, and that systems research is thdlaktaeeds to be augmented. Sen.
Schmitt asked the Committee to work two paralléhpahave their agenda for the next
meeting reflect the proposal, and revise the olagienvs and recommendations.
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After expressing his appreciation to the Councihers for their service, Sen. Schmitt
adjourned the meeting.
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