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NASA ADVISORY COUNCIL

NASA Headquarters, Washington, DC

June 8-9, 2004

Tuesday, June 8 

Welcoming Remarks, Opening Remarks, and Administrative Announcements
Dr. Charles Kennel, Chairman of the NASA Advisory Council (NAC), called the meeting to order and welcomed NAC members and attendees.  He noted that the last meeting featured extensive discussions on the Vision for Space Exploration and the 2005 budget.  Topics at this meeting would include:  an update on the Vision for Space Exploration and the Exploration Systems enterprise; the Lunar Reconnaissance Orbiter (LRO); International Space Station (ISS) research in support of exploration; an update on public affairs activities; Agency transformation; an update on Return To Flight (RTF); and the Independent Technical Authority.  In addition, there would be reports from two NAC task groups, Strategic Planning and Information Science and Technology.   

After administrative announcements by the NAC Executive Director, Ms. Karen Feldstein, Mr. Fred Gregory, NASA Deputy Administrator, made introductory remarks to the NAC on personal safety and well-being. 

The Vision for Space Exploration:  Policy Update

Mr. John Schumacher, NASA Chief of Staff, provided an update on the Vision for U.S. Space Exploration.  Briefly, the four main points of the Vision are:  explore the solar system, extend human presence, innovate, and partner.  The Presidential Commission on Implementation of U.S. Space Exploration Policy has been very active over the past 120 days, and NASA is awaiting roll out of the report.  The Administrator and the Deputy Administrator have met with the heads of the international space agencies and talked with industry and other groups from all over the country.  The Vision is a catalyst for NASA transformation.  

With respect to the Hubble Space Telescope (HST), Mr. Schumacher said that robotic servicing of HST will also serve as a testbed for exploration.  To abide by the Columbia Accident Investigation Board (CAIB) recommendations, human servicing does not fit the timeline for HST and NASA is looking at robotic servicing alternatives.  ISS research and priorities will be aligned with exploration.  In addition, the NASA organization will be realigned to carry out the Vision priorities.  The Agency is continuing to implement the CAIB recommendations.  With respect to the budget, the marks came in favorably from the Senate.  

Dr. Tetrault asked about the funding plan for the HST robotic mission.  Mr. Schumacher indicated that NASA would look at the funding profiles in response to the Request for Information (RFI) and the Request for Proposals (RFP).  There is funding for a de-orbit mission.  Mr. Tetrault observed that there must be a large ramp up of resources to make this happen in the timeframe needed.  Adm. Steidle commented on the status – there have been 25 responses to the RFI and NASA has released a RFP.  Responses are due 

July 15, and source selection will be around the beginning of September.  The National Research Council will be coming forward with its analysis at the same time.  With respect to budget, NASA has enlisted the Independent Program Analysis Office to do an independent cost estimate and Langley Research Center to do an independent technical assessment.  These pieces will be pulled together, with appropriate offsets, and presented to the Administrator in the August timeframe.  For risk mitigation, programs like the Defense Department’s DART activity will be looked at for autonomous rendezvous demonstration.  For HST robotic servicing, the big piece is the bus, and people at GSFC are working on this now.  Some pieces are already available; some pieces are lacking.  There will probably not be enough money in the 2005 budget and NASA will be looking at offsets.  In response to a question from Sen. Glenn on the interpretation of the CAIB recommendation on a rescue or inspection capability, Dr. Tetrault noted that the CAIB never said that a second Shuttle was required.  Mr. Schumacher stated that NASA has determined that a second Shuttle must be on the pad for in-orbit transfer or rescue if the Shuttle is not going to the ISS.  Dr. Zoloth noted that the moral implications of this issue, particularly acceptability of levels of risk, have never been discussed with the NAC.  Sen. Glenn asked about NASA’s “backup” policy, e.g., having a second Shuttle on the pad.  Mr. Schumacher clarified that this is the strategy for HST servicing.  The risk mitigation strategy for the Vision will be developed as part of the implementation process.  Mr. McDaniel commented that the Agency has done an outstanding job in getting word out about the Vision.  

The Vision for Space Exploration:  Implementation Update

Mr. Fred Gregory, NASA Deputy Administrator, provided a “refresher” on the President’s Vision as reference for the rest of the day’s meeting.  One of the issues is sustainability over many Administrations.  He indicated that Mr. Glenn Mahone would talk to the NAC about “messaging” later in the meeting.  The President’s Vision has been broken into 18 elements or salient points.  In March, NASA was working through the process to address these elements.  The next step was a set of Level 0 requirements.  NASA has current projects underway that support the Nation’s Vision:  Cassini; the Mars Exploration Rovers; HST servicing; Spitzer Space Telescope; ISS; and Space Shuttle.  Other projects are under development:  the 2005 Mars Reconnaissance Orbiter; the James Webb Space Telescope; Project Prometheus; and Lunar Exploration (the first new program specifically tied to the Vision).  In response to a comment, Mr. Gregory emphasized that this was not a complete list.

At the time of the March 2004 meeting, there were a number of ongoing activities.  The Core Team was involved in an exercise looking “from Mars backwards.”  The Blue Team (the technicians within the Agency) conducted a “from today looking forward” exercise; the Red Team assessed the results of the Core Team and the Blue Team and reported to the Joint Strategic Assessment Committee.  A determination of the Level 0 requirements was made.  The Teams consisted of 80 of the Agency’s top mission planners, scientists, and engineers.  Other results were:  a proposed top-level integrated architecture; a notional schedule that highlights needed capabilities; and identification of near-term decisions and forward work.  The Office of Science and Technology Policy (OSTP) and the White House have concurred on the Level 0 requirements for the Exploration Vision.  

In response to a comment from Dr. Fisk on vetting the requirements externally, Mr. Gregory confirmed that in this particular situation, there was specific direction from the Administration.  The President’s words have been refined into the Level 0 recommendations (6 total elements).  The next level of detail will include external involvement.  Dr. Fisk agreed that NASA needs to broaden the participation at the next level.  Dr. Kennel noted that there is a large question of public assessment and sustainment; another question is the evolution of the architecture.  The key question is:  What is the framework of relationships that the Agency needs to have in order to sustain the Vision?  Dr. Fisk noted that a great deal of work is required to reach out to all of the stakeholders.  The science community’s process has been very useful and effective.  However, the human spaceflight program has been much more insulated.  For long-term sustainment, this insulation mold must be broken down, and a stakeholder community must be built.  He encouraged NASA to reach out and do this.  Dr. Merrell observed that the mission statement indicates that NASA is responsible for interests that may be beyond what NASA alone can accomplish.  Mr. Gregory indicated that he would take this under advisement and re-look at the mission statement language.  

Mr. Gregory noted that the Level 1 objectives have been taken almost verbatim from the policy document.  Rev. Minogue questioned why NASA has shied away from taking responsibility for heavy lift.  

Mr. Gregory stated that NASA has made a conscious decision to concentrate on in-space travel (the evolution beyond chemical propulsion) as opposed to launch.  For launch, NASA will use proven capability; it will focus on human rating the capabilities that are available.  Rev. Minogue noted that the cost of getting beyond Earth’s gravity is a main concern.  NASA has shied away from talking about developing propulsion technology that would reduce this cost.  Mr. Gregory noted that some of the notional architectures are part of the trade study; however, at this point in time, NASA is focusing on in-space travel.  Dr. Fisk noted that the language of the fourth Level 0 requirement could be offensive to the internationals; it should be to support “humankind” (rather than U.S.) space exploration goals.  The Vision is an effort of humankind.  Dr. Kennel added that this is where sustainability becomes important.  In the short term, the language is fine.  All agencies want to advance their own goals; however, over a 50-year timescale, we must think about humankind goals.  In response to a question from Dr. Noonan on what has occurred since March, Mr. Gregory indicated that there have been assignments coming out of the requirements definition and coordination on the level 0 requirements.  He reviewed the near term decisions and forward work.  

Exploration Systems Update

Adm. Craig Steidle addressed the question of what has been accomplished since March, how NASA is integrating with the science community, what is being done on heavy lift launch, and questions raised at the last meeting.  He highlighted those elements of the Vision with activities underway and briefly reviewed their status.  He noted that his organization is building on past findings and lessons learned.  Requirements definition and control are the dominant drivers.  A consolidated database from both robotic and human mission experience is being developed.  Initial results are due at the end of June.  Adm. Steidle showed a chart of all trade studies underway, and noted that all are linked back to the Level 0 requirements.  He described the strategy-to-task-to-technology process.  In response to a question, he noted that the process is iterative and progress is measured repeatedly.  

In response to a comment from Dr. Fisk regarding radiation, Adm. Steidle stated that the Offices of Biological and Physical Research, Space Science, and Exploration Systems need to work the problem.  

Ms. Kicza added that a Radiation Working Group is addressing all three elements.  

Dr. Fisk opined that Adm. Steidle could engage a broader part of the agency.  Adm. Steidle stated that a system integration office reports to each of the Enterprises.  The Exploration Systems Enterprise does the horizontal integration of all of these offices.  Dr. Christensen commented that the science roadmaps are developed within the community.  This has been very effective for developing requirements and should be an analog for the Exploration Office.  Adm. Steidle noted that Dr. Weiler has decided to build a small space exploration group to interface with the Exploration Office.  

Adm. Steidle discussed the requirements and technology investment flow.  Some requirements go to other Enterprises.  A major task will be integration of all of the technology pieces.  The Office of Exploration Systems is developing strong working relationships with all Enterprises to ensure proper coordination and integration of all Vision activities.  Dr. Noonan observed that three of the “science” centers, Jet Propulsion Laboratory (JPL), Ames Research Center (ARC), and Goddard Space Flight Center (GSFC) do not have leads in any of the trade studies, although science and exploration is supposed to be the driver for the Vision.  The thrust appears to be very “engineering” oriented.  Adm. Steidle indicated that he would review the question raised by Dr. Noonan.  In response to a question from Dr. Smarr, Adm. Steidle noted that there is a trade study on communications.  Some trade studies are not yet underway.  Dr. Kennel commented that the purpose of Adm. Steidle’s exercise is how to efficiently and effectively build the systems to support the President’s Vision.

Adm. Steidle showed the overall baseline Constellation Program acquisition strategy and the near-term acquisition strategy.  Dr. Smarr noted a tight schedule between retiring the Shuttle and the Crew Exploration Vehicle (CEV) flights.  He raised the question:  What will happen if the CEV turns out to be more complex, and the gap becomes 6 or 8 years between end of Shuttle and CEV?  Adm. Steidle indicated that there is high confidence in the schedule; the technology is available and there are lessons-learned.  However, if the CEV cannot meet its schedule, the milestones would be moved to the right.  In this event, Adm. Steidle could not answer whether the Shuttle would or would not continue. He agreed that a contingency plan must be in place. Sen. Glenn asked about the CEV mission concept relative to the budget.  It appears that the entire space program stops unless the CEV is on schedule.  Adm. Steidle indicated that the launch vehicle piece is not in the budget profile.  A decision must be made in the 2007/2008 timeframe to lay in that piece.  The $64 billion centers fairly well with what is envisioned:  a spacecraft that has capability to be modularized to go to the Moon.  The priority is to build a modularized CEV to go to the Moon.  The funds for development of a new lift vehicle are not in the budget.  If there is development of a new lift vehicle, that will be defined in the Exploration Enterprise.  Tradeoffs are being assessed this summer.  The program works from Mars backwards.  The first spiral is building the spacecraft to 2014 – humans in orbit; the next spiral is the Moon; the next spiral goes to Mars.  In response to a question, Adm. Steidle indicated that if a decision is made to go directly from Earth orbit to Mars, this vehicle should be modularized to have the capability to do that.  

Centennial Challenges is a program of prizes to stimulate innovation and competition in technical areas of interest.  With respect to international cooperation, the Joint Strike Fighter (JSF) Program has aspects that have potential application to NASA.  Adm. Steidle reviewed the Exploration Enterprise products for 

FY 2004.   In response to a question, he noted that sorting out the projects that “don’t fit” is part of the trade-off process.  The projects that were cut were not the healthiest of programs.

Dr. Kennel commented that the NAC is pleased to see NASA explicitly addressing a long-identified issue:  integration of operational concepts and technology development.  

Lunar Reconnaissance Orbiter

Dr. Chris Scolese, Deputy Associate Administrator for Space Science, reported on the status of the 2008 Lunar Reconnaissance Orbiter (LRO).  The Robotic Lunar Exploration Program, of which the LRO is an element, is a new theme, managed and implemented by the Office of Space Science.  Funding begins in 

FY 05 ($70M).  The program is being patterned after the very successful Mars Exploration Program.  GSFC has responsibility for robotic exploration of the Moon.  Dr. Scolese described the flow from requirements to implementation.  In response to a question, he indicated that the Lunar Architecture Working Group has been formed and met.  The Lunar Exploration Program Analysis Group (LEPAG) will be formed and operational by this fall.  However, a workshop was held in March to bring in the community to discuss the objectives.  Upon budget authorization, mission implementation through the Program Office at GSFC will proceed.   The Announcement of Opportunity (AO) is the principal way of soliciting missions and instrumentation payloads.  The first mission spacecraft will be built “in-house” at GSFC in order to reduce schedule and cost risk.  The goal is to compete two-thirds to three-fourths of the program budget.  In response to a question, Dr. Scolese indicated that the LEPAG will report to the Space Science Advisory Committee.  


The LRO mission objective is to conduct investigations specifically targeted to prepare for and support future human exploration of the Moon.  In response to a question from Dr. Fisk, Dr. Scolese noted that a lunar science experiment not specifically targeted to human exploration is not precluded, although the first mission will be somewhat limited.  A Research and Analysis (R&A) program is being set up to utilize the data from the lunar program.  In response to a question, Dr. Scolese indicated that we have the capability to do much more sophisticated exploration of the Moon than we had 40 years ago.  From an engineering perspective, the Moon offers a wonderful testbed.  It offers an opportunity to buy down the risk for Mars.  Dr. Fisk noted that one of the big challenges to this program is doing something soon, and the Moon offers significant near-term milestones.  Dr. Scolese stated that the March Lunar Workshop provided valuable discussions of robotic lunar exploration requirements before the Orbiter Objectives and Requirements Definition Team plenary meeting.  The Team recommended four primary objectives for the 2008 LRO:  characterization of the lunar radiation environment, biological impacts, and potential mitigation; determination of a high resolution, global grid of the Moon; assessment of resources and environments of the Moon’s polar regions; and other high spatial resolution global assessment.  The primary mission would be at least one year in circular polar mapping orbit, with a potential extended mission at low maintenance elliptical “relay” orbit.  At Mars, the ability to have the relays has greatly simplified operations.  

Rev. Minogue asked about plans for heavy lift.  Adm. Steidle noted that trade studies will look at what is in existence today, human rating, and Shuttle-derived alternatives.  This will necessitate other ways of doing business.  Dr. Scolese indicated that the heaviest current lift capability to low Earth orbit (LEO) is about 20 metric tons (a Delta IV).  Dr. Kennel asked about the potential capability to go from lunar orbit to Lagrange points.  Dr. Scolese indicated that the program would have to look at that.  He reviewed the schedule for the LRO mission.  AO release is scheduled for June 18, 2004.  He also highlighted other near-term events and activities.  An initial architecture for the Robotic Lunar Exploration Program is expected by October 2004, In terms of science synergy, the program will include an R&A component.  Science and technology gained from other space science missions could also enhance or extend the program.  Lunar investigations could be selected under the New Frontiers program.  The recent New Frontiers solicitation focused on Venus, the Moon, Jupiter, or a comet nucleus.  Proposals have been received, at least one for each of the objectives.  In response to a question, Dr. Scolese indicated that the science-based proposals will remain science driven.  Changes will be reviewed with the Space Science Advisory Committee.  

Dr. Zoloth asked about contingency plans or what happens if there is a catastrophic failure.  How does the Agency plan for that and prepare the Nation to understand the level of difficulty and risk?  Dr. Scolese indicated that NASA struggles with this question.  Before the Mars landing, NASA was very explicit about how risky it was.  Cassini will fly between two rings of Saturn; this is a challenge.  The Program is trying to set reasonable expectations, understand what can go wrong, and have back-up plans.  Also, if there is a failure, we will understand why.  Investigative and advisory groups have provided good recommendations on management structure and management tools.  Dr. Mortazavian suggested that NASA start thinking about something “spectacular” that could be done on the Moon.  

International Space Station Research in Support of Exploration

Ms. Mary Kicza discussed efforts by the Office of Biological and Physical Research to align with the Vision for Space Exploration and its implications for ISS utilization.  The Enterprise has met with its advisory committee twice since the President’s announcement.  There have been at least six workshops, and Academy Boards have been engaged in independent reviews.  Ms. Kicza noted that she has met with her international counterparts regarding opportunities for collaboration.  Overall, the feedback has been largely positive.  Ms. Kicza intends to send out personal letters to investigators who are impacted in the near term.  

Ms. Kicza reviewed the organizing questions that form the framework for the Enterprise strategy.  The Enterprise is refining the Bioastronautics Critical Path Roadmap in light of the Level 0 requirements and Level 1 objectives.  The community has been engaged in looking at how to validate countermeasures.  The results will be incorporated as an appendix to the roadmap.  There will be a letter report from the National Research Council (NRC) in the September timeframe.  Ms. Kicza discussed the two types of Critical Path Roadmap risks – 1) human health and medical risks, and 2) systems performance and efficiency risks.  Different criteria are employed to assess and rate the risks.  Both types use risk mitigation status.  The risks are rated as red (unacceptable with no mitigation strategy), yellow (strategy available, but not validated in space), or green (risk known and strategies validated in space).  Three reference missions have been used to status risk:  1 year at the ISS, Lunar, and Mars.  Ms. Kicza showed a sample risk data sheet on carcinogenesis.  The compilation has been submitted to the NRC for review and comment.  Ms. Kicza showed the complete listing of risks under review in human health and system performance.  Along with the Chief Medical Officer, the Enterprise is developing medical operating bands within which the level of risk can be accepted for Moon and Mars.  In conjunction with this (and following a pace behind it), the Enterprise is starting to align the research portfolio to inform the spirals of development in the Vision.  Through the advisory committee, the research community is being engaged.  The organization is looking at alternative approaches to soliciting research and employing the flight and ground researchers in a more streamlined, easier way.  

Research areas of emphasis include:  human health and countermeasures (radiation, loss of bone density and muscle strength, behavioral health, and trauma); technology development (real-time medical diagnosis and treatment, human habitability technologies); and research that supports the development of lower mass, lower volume, more efficient and reliable exploration systems (from materials research).  A specific product line has been established to continue to deliver and communicate Earth benefits of space research.  

In terms of education and outreach, there is a regional public outreach campaign.  The research areas of emphasis are beginning to overlay a programmatic infrastructure.  These are being transitioned to product lines:  human health and performance, radiation protection, and human support systems.  The Enterprise has identified projects that are not aligned with the Exploration vision.  These activities will be addressed in concert with the Congressional discussions.  In response to a question, Ms. Kicza noted that the REMAP was an excellent framework, and gave the Enterprise a running start.  It provided a priority listing of research for an exploration objective.  The Enterprise has also been updating requirements for ISS utilization and is continuing to work with the Office of Space Flight through the budget development process and adjustment of the manifest.  The Enterprise has criteria for prioritization that have been reviewed with the advisory committee.  Ms. Kicza indicated that the Enterprise is considering employing free-flying spacecraft to complement on-going ISS research activities.  She emphasized close working relationships are in place with the other Enterprises.  

Dr. Baldwin noted that at the last briefing to the NAC, there was a statement that the human research portfolio would be completed.  At that time, there was concern about whether there could be sufficient test subjects on ISS to deliver the necessary database.  This is still a concern – 200+ subjects are needed to fill the research gaps in the 50 risk factors.  NASA is considering extending ISS increments to one year, and this might be detrimental to development of the database.  There is a concern about the number of test subjects and whether we can deliver on some of the science questions.  

Sen. Glenn noted that the NAC has made strong recommendations on resolving the upmass and crew issues, increasing productivity on ISS, and having research of intrinsic scientific merit.  Ms. Kicza noted that in terms of fundamental research, there will be a base in each of the product lines.  How much of this will fly on the ISS or on other platforms is being considered.  Some research not on ISS includes some of the low-temperature, condensed matter physics.  However, this is continuing as ground-based research.  Fluid phase transformation is integral to some of the exploration systems.  Many of the fluids and combustion issues inform the biomedical, monitoring, and control systems.  We have the opportunity to increase the crew size, and the Enterprise is looking at ways to accelerate that.  The upmass is a work in progress.  Potential alternative commercial carriers are likely to be able to carry some research modules.  The Presidential directive is to focus on human health and countermeasures.  Dr. Mortazavian raised the issue of the combined effect of the risk factors.  This is a difficult assessment, but a worthy effort of endeavor.  Also, some low probability events may have catastrophic consequences.  Ms. Kicza indicated that these are being examined in the risk probability assessments.  Dr. Zoloth noted that none of the references on the sample risk data sheet incorporate the latest literature, e.g., from the National Cancer Institute.  Ms. Kicza indicated that the teams are very much up to speed on the latest research, and admitted that the chart needs to be revised to reflect the latest information.  Sen. Glenn indicated that he still had a concern with cutting out research with intrinsic scientific merit that does not align to exploration.  In response to a question on research hardware, Ms Kicza indicated that the Enterprise is working with each of these investigators to identify ground-based opportunities or facilitate a logical transition of their funding stream.  

Using the Vision to Excite and Inspire

Mr. Glenn Mahone, Assistant Administrator for Public Affairs, discussed the public affairs plan for the Space Exploration Vision.  He noted some events over the past few months to keep the positive message about the Vision in the public sphere—the Vision announcement by the President, a video presentation (A Renewed Spirit of Discovery), a second video production hosted by Neil Armstrong, internet material, Explorer School visits (10,000 students and teachers), naming of the 2004 Astronaut Class, the President’s Commission, new media events and interviews with NASA leadership, and print opinion articles.  Public Affairs has been very proactive with editorial boards at major publications to promote the new exploration objectives.  It continues to write speeches that articulate the Vision themes.  Other activities include:  coordination with civic organizations, development of exhibits, scheduling a media conference at JSC later this summer, engaging major radio broadcasters, opportunities to appear on local broadcast and cable public access programs, engagement with network television and television public service announcements, and providing support information for the Aerospace Coalition.  

In response to a question from Dr. Fisk regarding the efficacy of these efforts, Mr. Mahone indicated that several efforts are underway to assess whether the messaging is effective.  Initial evaluations show that the messaging is having an impact.  Mr. Mahone indicated that he would have some statistics for the Council at an upcoming NAC meeting.  Dr. Smarr observed that what is being done now is very impressive, especially compared to what was being done a few years ago.  Mr. Mahone noted that the current Public Affairs team is outstanding, and performs on a very slim budget.  NASA is aggressively working on the capability for the public to make comments via the Website.  Dr. Mortazavian suggested having a lecture series on the Website.  He indicated that he would be honored to talk on a subject that he knows something about.  Mr. Mahone invited participation from other members of the NAC.  Dr. Kennel encouraged the eloquent NAC members to engage in this project. Dr. Baldwin observed that this is an opportunity to impact the health of the nation as well as promote exploration.  NASA could leverage the Institute of Medicine (IOM) and the National Institutes of Health (NIH) to make a significant impact on the epidemics that we are experiencing, e.g., obesity, diabetes, etc.  Exercise is the number one countermeasure being used to solve the risk factors.  Mr. Tull encouraged NASA to go to the mass media as much as possible.  He also suggested highlighting the stories about historical black colleges and universities.  NASA also has an outstanding history with small and minority businesses.  Dr. Noonan asked that Public Affairs come to the next meeting and report on the effectiveness measures.  Mr. Mahone indicated that he would come back and share the numbers with the NAC.  Dr. Zoloth urged all of the NAC members to look at sites where there could be critical debate.  Mr. Mahone agreed that the dialog is important and NASA will continue to pursue that avenue.  Dr. Merrell commended Mr. Mahone on his efforts.  Mr. Mahone showed the NAC the first volume of a document, NASA Hits, that describes what NASA is involved in and the ways that people benefit.  He invited comments from the Council and indicated that his office would explore some of the inputs made today.  

Dr. Kennel noted that the NAC has recognized that the NASA outreach program is essential.  A unified message is noteworthy.   Strategically, he suggested thinking about how to implant a consciousness and awareness in the international community.  We have reached the level of communicating a National Vision, but we are still broadcasting; we must engage in dialog.  Dr. Kennel invited Mr. Mahone to come back to the NAC and report on who the audiences are, how they are responding, and what appeals to each group.

Transforming the Agency

Mr. Gregory talked with the NAC about transforming the Agency.  He noted that NASA anticipated having an advance copy of the Commission report by this time, but that is now delayed one week.  There is an expectation that there will be a recommendation from the President’s Commission that the Agency undergo transformation.  Independent of the Commission recommendation on transformation, the Agency has decided to act.  What the NAC is seeing is a collaboration within the Agency with the objective of doing everything it can to champion the Exploration Vision.  The Commission report is due out on June 16.  

Mr. Gregory recounted his experience with the One NASA activity.  This was a “head start” on an awareness of skill and capabilities at other field Centers.  The promotion system was changed to require a diverse background and mobility for Senior Executive Service (SES).  The Deputy Center Director position is being used to train future leaders and demonstrate that mobility is part of the process.  With respect to organizational culture, there are many things noted by the CAIB that are applicable across the Agency.  Mr. Diaz headed a team that produced a report with recommendations that are being worked and tracked daily.  The human capital legislation has provided greater flexibility on hiring and incentivizing personnel.  NASA has developed innovative ways to get the right people on board quickly.  Agency resources are being assessed, and the Cassidy facilities study will be completed this fall.  Full cost, condemned initially, is becoming part of the culture.  The CAIB report is being used for the decisions made and steps taken.  Each of these elements is helping to transform the Agency.  Mr. Tetrault commented that he was heartened by the transformational activities within the Agency.  Mr. LaBecque has been given a challenge—to re-promote aeronautics within the Agency.  The Agency will hold conferences and lead panels.  Mr. Gregory indicated that he would have Mr. LeBecque come to the next meeting and talk about his successes and what he plans to do.  Dr. Kennel asked that the NAC hear from one of the Centers on what their experience with transformation has been.  Mr. Gregory asked Dr. Kennel to suggest a couple of Centers and he would have the Director come to the NAC for discussions.

Closing Session

Mr. Sean O’Keefe, Administrator of NASA, made a few comments to the NAC.  Next week, the President’s Commission on Implementation of U.S. Space Exploration Policy will be reporting its findings and recommendations.  There have been multiple public hearings and a variety of information-gathering efforts, and there are a range of issues.  The Commission members have discussed their findings in public meetings, and no surprises are expected.  The President’s Commission will concentrate on the organizational dynamics at NASA--the focus elements and critical aspects to carry out the vision, and how the Agency should be configured to do so.  There is a requirement for a fundamental transformation.  NASA will be taking it to heart, and will be proceeding with specific recommendations.  There has to be a completely different way of looking at the “space industry.”  It will require a different look at the kinds of capabilities and expertise resident in other communities.  In its public statements, the Commission has talked about NASA defining the outcomes more broadly, and seeing who responds.  The Commission has also warned against eliminating things that are not along the traditional lines. The challenge is how to construct this to avoid either coming back to the same solution, or pursuing a wild notion.  In response to the Commission report, there will be a definite answer.  

Mr. McDaniel noted that the educational initiatives will help with sustainability in a major way.  Mr. O’Keefe stated that education and inspiring the next generation is at the core of what NASA does.   Dr. Baldwin noted that the NAC was impressed with reports from Adm. Steidle, Ms. Kicza, and Dr. Scolese and the aggressive way that they have moved out to implement the Vision.  In response to a question, Mr. O’Keefe indicated that in listening to the public statements from the President’s Commission, they have been extremely helpful in responding to feedback on what NASA is doing.  It appears that what these Enterprises are doing is consistent with the view of the Commission, and he does not expect any conflicting aspects.  It appears that NASA is going down the right road. Mr. O’Keefe noted that the way that NASA has approached the question is why educational is so fundamental.  NASA is probably the most recognizable government organization acronym other than the IRS.  It has strong resonance with the younger age group.  In terms of future technology advances for the country, there is some real appeal.  The timing of this couldn’t be more imperative—we are losing our technology edge.  We have to define the space community substantially differently.  There should be little effort spent on sustainment of the industry as we know it today.  Dr. Fisk noted that this Vision is an opportunity to increase the “yield factor” and capture the population into science and technology.  Mr. O’Keefe observed that training the next generation of explorers does not guarantee motivation for space exploration.  Most universities have seen a 30% decline in these fields.  The Commission is pressing on partnering arrangements in a different way.  The Agency now has a scholarship for service program.  Dr. Fisk observed that the space science community was created by NASA in the 1960’s.  He encouraged thinking about this issue in a broader context than NASA, and getting some advice on how NASA can succeed in reaching those students who are going into science and engineering.  

Dr. Kennel asked about NASA’s role in the commitment to the global Earth observing system.  Mr. O’Keefe stated that NASA meets with the Federal group regularly.  There is still a set of robust programs and there is no interest on the part of the Administration in diminishing it.  Dr. Smarr added that the Earth is the most complex of all of the planets in the solar system.  With the next generation of systems going to Moon and to Mars, we will have extraordinary ability to understand the Earth system.  The Earth is a part of the solar system and only NASA has the tools to explore Earth in its dynamic phase.  Mr. O’Keefe agreed that we need to look at the semantics.  There is no intent to suggest that this is of lesser significance.  We need to look at how to be broader in our definitions.  However, there are two problems.  There is a present propensity for the communities believe that everything is a zero sum game.  This isn’t true.  NASA has had three consecutive years of real increases.  The second problem is about priority—if everything is top propriety, then nothing is number one.  The President’s statement is about making choices and being specific about priorities.  He is enthusiastic about global observations and what we can do.  However, there should be a focus on maximizing our abilities in a prioritized way.  Many disciplines have applicabilities across scientific communities.  In response to a comment from Dr. Zoloth on how non-scientists and people in other disciplines can be a part of the vision, Mr. O’Keefe emphasized the act of exploration, and the recognition of where we were in the 17th century and what has motivated us in exploration over the past centuries—a set of stated purposes.  However, the reality was that what fueled those explorations was the examination of the unknown.  As a consequence of that venturing, there was a marked improvement in the human condition.  This is a key piece of what is involved.  On the philosophical point, we have changed the way we look at things.  In the last 400 years, we have moved away from thinking about ourselves as the center of the universe to the reality that we are on the periphery of a galaxy orbiting a rather insignificant star.  It’s not about “everyone going.”  Dr. Merrell commented that the Earth is an extremely complex place, and that has come to us through Earth science.  Finding out what happened on Mars may help us become better informed about our own planet and how it evolved.  Mr. O’Keefe agreed that this speaks to the broader question about our own environment.  

Sen. Glenn made several comments.  He noted that the President’s vision was Moon and Mars, but it is not clear whether there are two projects or one.  If the ultimate objective is Mars, then there is a lot simpler approach to get there than going to the Moon first.   We need more crew time and upmass to take advantage of the ISS.   We would have a more powerful program by maximizing science on ISS.  Science with high intrinsic merit is being canceled.  The way that NASA is currently approaching the Vision, there may be a long dry spell before we get results.  We can learn a lot of things on ISS that will benefit people on Earth.  This would be a more saleable program for the American people than waiting for 25 years.  Emphasize science along with the exploration—we should have benefits coming back while we are pursuing the long-term goal.  If something happens to the Moon/Mars venture, we would still have something of great benefit to the American people.  Mr. O’Keefe thanked him for his comment.  He noted that the Vision is about exploration and developing technologies to achieve that and exploit those capabilities, not just going to a destination.  We need to continue to focus on what the science agenda needs to be to inform those exploration objectives.  Science on Station should inform the expeditionary nature of what we are going to do.  It covers a wide range of activities.  Much of the science is focused on sustaining life for an extended period of time, and it can involve some of the materials and physical science research.  

Dr. Kennel adjourned the public meeting at 4:20 p.m.

Wednesday, June 09, 2004

Dr. Kennel called the meeting to order.  He noted that the NAC spends its time on complicated issues, but is not unaware of all of the good things going on in the Agency.  At the next meeting, the NAC will spend some time on this positive aspect.

Update on Return to Flight

Gen. Michael Kostelnik provided an update on RTF and ISS.  He discussed the status of the external tank certification, orbiter hardening, on-orbit inspection, on-orbit repair, orbiter processing for RTF, the Critical Path and manifest, ISS Expedition 9, consumables, operational concerns, extravehicular activity (EVA), ISS launch schedule, and Expedition 10.  NASA is still on track for the launch window that opens March 6, 2005.  There were 15 specific RTF recommendations. These are critical for RTF.  In addition, there are “raising the bar” initiatives.  Gen. Kostelnik reviewed the RTF planning process.  He noted that there will be additional oversight and review, including the NAC.  The status on the 15 RTF CAIB recommendations is either green or yellow; there are no showstoppers.  Three of the 15 have been presented to the RTF Task Group (also knows as the Stafford Covey group) and have been accepted (closed).  Two others have been submitted for approval/closure.  In addition to the 15 CAIB RTF recommendations, the RTF Task Group is looking at the other raising-the-bar items on which NASA is working.  This Group is not generating new requirements; however, if a new problem arises, the Group reviews that.  Mr. Tetrault noted that one of the issues is the new boom.  Vibration does not allow a reasonable inspection at full extension.  Gen. Kostelnik agreed that there is some issue with regard to a stand-alone flight, and various software fixes are being examined.  A more difficult problem is having an astronaut (EVA) on the end of the boom doing repair.  It is a loads issue with the boom itself and the mounting devices that holds it to the orbiter.  

Gen. Kostelnik discussed the raising-the-bar initiatives.  All of these are green, and one has been closed.  He cautioned not to be overly concerned with the status chart—it is a real-time snapshot that changes upon leadership council decisions, results of tests, new information, etc.  In response to a question, he noted that lessons-learned includes recovery planning.  Many of the processes in RTF are conditioned by experience with Challenger.  Many aspects are different.  NASA is getting a lot more oversight this time around.  A significant difference is the ISS on orbit.  Every project has looked at its system from end to end.  Most of the RTF and raising the bar items are the result of the exhaustive reviews.  At the end of this process, NASA will have three very robust vehicles.  NASA is looking hard at the flight rate.  Post RTF, NASA will be in the process of certifying all of the infrastructure to 2010; however, there will be margins that take us beyond 2010.  Upon RTF, the tank will be re-certified through the life of the program.  

Gen. Kostelnik showed the various areas on the ET that are being or have been worked upon.  This work is ongoing.  The root cause of the foam debris problem is voids in the hand applied foam.  The status is yellow because the program is awaiting the final outcome of the debris analysis and wind model tests.  These should finalize this activity.  The program is working to eliminate debris totally in the long-term.  Will there be zero foam debris?  Theoretically, it is possible, but we won’t know for sure until the next flight.  The program is doing as much testing as possible to get the best result.  We are looking at the orbiter side to ensure that the orbiter can be protected against the largest possible piece of debris.  When all of the activities are complete, the program will fully understand all aspects of debris liberation and effects on the orbiter, and the conclusions will be presented to the RTF Task Group.  For the next flight, NASA will have more information for the orbiter flight than ever before.  Gen. Kostelnik discussed the debris transport analysis, the subject of a more detailed fact-finding meeting with a subset of the NAC earlier in the morning.  NASA has a good handle on the flow mechanisms around the vehicle, and has a good understanding of what kinds of material can impact the orbiter.  

Dr. Smarr commented that NASA does not have enough supercomputing capacity for its space program.  NASA used to be the leading supercomputer center of all federal agencies.  This is not the case today.  Having one 512 linix cluster at Ames is not enough for an entire agency.  Mr. Tetrault noted that the program is using other assets at DOE and elsewhere.  

Analysis has determined the allowable external tank (ET) debris. Currently, the ET meets these targets. These numbers will be validated by the wind tunnel test.  The program is continuing to do exhaustive impact testing on the tile and RCC to understand the damage mechanisms and the impact tolerance of the vehicle.  This has not yet gone to the RTF Task Group.  There will be more updates at future NAC meetings.  Mr. Tetrault expressed concern about ablator testing, but agreed to address this issue at the next meeting when the NAC could get the third detailed briefing on impact tolerance testing.  Gen. Kostelnik indicated that experience has been that ablator does not separate.  Mr. Tetrault pointed out that there could be separation of ablator without anyone knowing about it.  The program should be sure about the statement that ablator doesn’t come off. Gen. Kostelnik agreed and added that the projects are doing additional work  that is still ongoing.  All of the issues will be addressed.  The team is working at such a level of technical detail that it is difficult to relate complex issues and data to the public.  In the public lexicon, it may be difficult to explain how and why the Shuttle is safe to fly.  

Gen. Kostelnik discussed orbiter hardening.  Fifteen options in eight design families are under consideration.  There is a three-phase program for implementation:  Phase I RTF; Phase II when available; and Phase III long-term.  Wing leading edge instrumentation is going well.  On-orbit thermal protection system (TPS) inspection is yellow.  The issue is that the load capability and the mounting of the MPM present a loads issue during assent.  The program is looking at potential modifications or redesign of the MPM to increase loads capability.  For first flight, there will be sensor package for looking at the vehicle.  There are some issues around the second sensor package, but this is not necessary for RTF.  The key driver for this subsystem is the model test (physical test of the MPM and boom).  The boom is still in Canada.  This system is the long pole in the tent.  In response to a comment, Gen. Kostelnik indicated that the Air-cam is being investigated for free-flying inspection, but it will not be ready for RTF.  It may be used on future flights.  There will be an initial capability for tile repair on return to flight.  RCC on-orbit repair is a much more difficult problem, and this RTF item is yellow.  The program is pursuing crack and plug repair designs.  Significant work remains, and there are potential requirement changes late in the cycle.  

Other challenges ahead include the rudder speed brake re-installation, flex hose inspections/repairs, and overall integrated system mission processing.  The rudder speed brake for OV-103 is essentially done.  The re-furbished OV-105 actuators will be outfitted on OV-104.  A new issue is the flex hose.  The STS-113 N2/O2 flex hose failed due to overstress condition.  Gen. Kostelnik described the progress on resolving the issue.  Generally, OV-103 is in good shape.  

Gen. Kostelnik showed a chart depicting the critical milestones for RTF OV-103.  This vehicle is still capable of getting to the March 3 launch window.  OV-104 is in good shape for a May launch.  There is a program requirement that a second vehicle must be able to be launched in time to recover a stranded OV-103 crew.  Mr. Tetrault noted that the CAIB did not require this.  Gen. Kostelnik reviewed the RTF manifest through OV-104 (September 2005), and noted that the follow on manifest is under review.  In response to a question regarding debris impact and protection, Gen. Kostelnik agreed that judgments are being made on the highest risk areas, which are being tackled first.  Modeling and testing will go on unabated.  The long-term is to have a complete model.  

Dr. Noonan noted that the Vision date for retirement of the Shuttle depends on the assembly dates going forward as planned.  What is the contingency?  Gen. Kostelnik indicated that this is being worked with the International Partners.  He provided an overview of Expedition 9, which arrived on April 19.  The crew goes to six when the regenerative ECLSS is complete.  The program is looking at the various configuration options to add regenerative ECLSS.  If RTF is successful and the rate is five Shuttle launches per year, this could occur in the 2007/2008 timeframe.  This would include two escape vehicles.  The program will rely on the commercial sector or the international partnership to provide that source.  The U.S. is committed to a credible utilization phase.  The move to retiring the Shuttle is to separate the crew and cargo until we have an operational vehicle.  The program is looking at alternatives for both upmass and downmass.  For example, the ATV could be modified.  There are people in the commercial sector who feel that they can do this task.  This shortfall needs to be met, and the program is working through the issue.

There are adequate consumables onboard to support Expedition 9.  The International Partner team is doing a good job of sustaining the infrastructure without the primary support fleet.  The crews are coming back in great shape.  The infrastructure on orbit is doing a good job of taking care of the crew, and there are essentially no crew issues.  Gen. Kostelnik discussed the status of the control moment gyros and the oxygen system.  Loss of the Elektron system could trigger de-crew planning; however, there are margins for safety of flight for the crew.  There are not a lot of margins for some of the mechanical systems.  The next EVA will be done in the Russian Orlan suit.  Gen. Kostelnik showed the projected ISS launch schedule.  The ATV should fly in 2005.  Upon RTF, the cargo will be driven by the status of ISS at that point.  Key parts will be manifested.  In response to a question, Gen. Kostelnik indicated that two EVAs are necessary on this increment.  We will not get back to a crew of three before these EVAs.  Dr. Merrell observed that this leaves the Station unattended, and expressed concern with a planned EVA under these circumstances.  Gen. Kostelnik indicated that he could talk offline with Dr. Merrell about this issue.  An International Partner team is currently looking at issues related to completing the Station and final ISS end-state configuration.  Exploration requirements are still being established.  Post-RTF Shuttle requirements will be driven by safety.

In response to a question from Dr. Kennel, Gen. Kostelnik indicated that his most worrisome issue is the people—getting the team’s mind in the right place to make the right decisions: what we must do, what we should do, and what we can do.  People took the loss of Columbia very hard, and there was a loss of confidence.  The team is going to extraordinary efforts to get things right.  

Independent Technical Authority (ITA)

Mr. Theron Bradley, NASA Chief Engineer, discussed the status of the ITA and some other related subjects.  The last three months have been spent in implementing the details.  The CAIB observed some things culturally and institutionally and NASA has several cultural and institutional activities underway.  This is all about people—we have an obligation to set up processes to help people do their jobs better, including a dispassionate assessment of technical facts.  The CAIB recommended an independent technical authority.  The technical authority must have an equal voice with programmatic decisions.  In April, Mr. O’Keefe issued a letter that made it clear that the authority for technical work starts at NASA Headquarters and flows to the Centers.  Headquarters will provide direction and oversight for those functions at the Centers.  We have gone through a process of identifying who the people will be at the Centers who will constitute the ITA.  Even within the engineering community of NASA, there needs to be checks and balances—people who own the standards, approve waivers to standards, provide oversight of programs and processes, etc.  These people need to be funded separately.  NASA is in the process of getting recommendations on numbers of people (a couple of dozen at each Center).  The heavy lifting will still be done by the line engineering organizations.  The service pool money becomes available next fiscal year, although the identification activity is underway now at JSC and KSC.  A policy document on flow of authority has been drafted, and another document defines a warrant system for the ITA.  It is modeled on a system that the Navy uses.  The people making those decisions are technical experts and dispassionate in their decisions.  In addition, members of the ITA who are already part of design review boards, etc., are in a position where if they don’t believe things are being properly done, they have the authority to stop the process.  This authority will be made clear.   Cantrell has agreed to come to NASA to implement the ITA.  He was heavily involved in setting up the same kind of system in the Navy Department. One of his roles will be to ensure that we are making timely and crisp RTF decisions.  

In response to a question regarding unmanned flight, Mr. Bradley indicated that the principles are the same.  At GSFC or JPL, where they do several dozen projects at a time, the engineering structure is different.  GSFC has a highly centralized organization that already has a number of checks and balances in place.  The ITA will build on what this organization has already done. Dr. Fisk expressed concern that NASA is trying to have a “one size fits all” ITA.  There are various design philosophies.  Where it always fails is where there is a mixture of culture and one culture tries to tell another culture how to do its business.  Mr. Bradley agreed that this is wrong, and there may be some hint of that.  However, the ITA is not being done just for consistency sake.  There are some underlying principles on how you do technical work, no matter what it is.  These standards should be written down as an aid to new people or people who don’t have hands on experience.  NASA is getting ready to re-issue the Program Management philosophy, and it will distinguish between programs—human, large programs, and little projects.  Ground rules and risks should be tailored to each of these things.  We are going to pick out the important standards that will be applied across the board.  Dr. Fisk noted that there is an odd mismatch—experienced people in universities being directed by people who have their first project.  One of the messages is that there is experience, and if it exists, we should take advantage of that rather than retrain it.  

Dr. Kennel noted that the question comes down to the authoritative nature of what they do, and that depends on independence.  There are pitfalls even when the group is well selected.  He encouraged Mr. Bradley to be aware of all of the subtle things that can influence the perception of these committees.  It is important to deal with all of the subtleties.  Mr. Bradley agreed.  He noted that there has been divergence of opinion on whether what is being achieved is independence, technical, or authority.  While the desire is to have people who are dispassionate, if they are in too much of a vacuum, what they are thinking about becomes impractical or untimely.  NASA will try to carefully pick the right people and ensure that this does not happen.  Eventually, a balance has to be struck between the technical requirements and the cost and schedule.  We are trying to restore some balance to that.  NASA needs to follow up and make course corrections as necessary.  In response to a question, Mr. Bradley indicated that there will be a small cadre of ITA people that are permanent at each of the Centers.  The lead ITA at the Center will be able to call on technical experts at the Center or elsewhere as needed.  

Strategic Planning Task Group Report

Dr. Christensen reported on the recent activities of his Task Group.  Last fall, the NAC was concerned about the robustness of the Strategic Plan and the Subcommittees were asked to discuss that topic.  That activity was put on hold because of the President’s initiative and how that would change the Strategic Plan.  The second thing requested of the Subcommittees was response to the impacts of the new initiative—how the activities aligned with it.  This should be included in a more comprehensive report.  In mid-April, Ms. Kicza and Mr. Gary Martin briefed a subset of the NAC, on what resulted in the Level 0/Level 1 requirements.  Dr. Christensen reviewed the comments on the Level 0/Level 1 requirements.  The idea of a spiral development approach is the most fundamental change in the manned space program.  The level 1 objectives seem very confining, and do not reflect a journey.  The timetable is quite rigid.  A more elastic conception of planning would be a more appropriate concept.  Science does not appear within the level 1 requirements, and there does not appear to be a specific plan for participation by the science community.  There should be an explicit role for these groups.  On the role of science, the level 0 mission statement is that the vision is driven by both science and exploration.  However, the current version of the program focuses on targets and processes, rather than science.  A clear and compelling statement of why this journey is necessary to the nation would be useful.  Whatever the rationale is, it should be strongly reflected in the level 0 and level 1 requirements.  Dr. Christensen reviewed the inputs received to date.  Aeronautics technology (the remaining part of Code R) is the charter for the first “A” in NASA.  Some of this technology might have an impact on science over the next 20 years.  Also, aeronautics facilities may be used by exploration.  The Space Medical Committee was pleased with the priority that the initiative gives to human exploration.  Attention to operational medicine and countermeasures is very good.  There must be an effort to increase the crew size on ISS.  The Biological and Physical Sciences Advisory Committee had a concern:  the time required to carry out research and the resources needed to carry it out.  Another concern was the hard termination date of Shuttle.  Dr. Baldwin added that there is a robust program in biomedical and biological research.  Science is taking place from the molecular level to the more integrated systems level.  

Dr. Kennel noted that the issue with science is that the words were not at the top level.  The question was in the long term configuration—what role will science play in program formulation.  What relationships does NASA need to build now to ensure the future of the vision?  The exploration goal will shine a focus on certain science endeavors and not others. Dr. Merrell suggested restating the NASA mission objectives in the old Strategic Plan for the exploration program.  Dr. Baldwin noted that one of the hamstrings that that life sciences mission is facing is that there is no platform for fundamental science to take place.  The primary resources are the individuals to carry out the research (crew size) and the facilities to do the research.  Rev. Minogue noted that some things have a lot of funding in the real world.  There are a limited number of things that NASA should be involved in and fund.  NASA needs to articulate what it is going to spend its money on so that the resources can be focused on specific things.  Although there is a robust life sciences research program, Dr. Baldwin agreed that the science aspects may not be articulated well enough in the Level 0/Level 1 requirements.  


Council Discussion

Dr. Kennel noted that the unique part about the initiative is spiral management and the ability to manage in an incremental fashion in a direction that you cannot predict.  That is the new concept and it requires new management.  A case statement, the role of science, institutional relationships, etc. are all essential aspects for sustainability.  Sustainability is a goal.  With something this long-term, the NAC should lay out thoughts about what sustainability might imply.  What do we need to do now to prepare for sustainability?  Mr. O’Keefe stated that the Aldridge Commission is worried about the same thing.  He noted that the NAC could be a help to NASA in this area.  

Dr. Kennel suggested the following action:  get a copy of the Aldridge report and look at the recommendations that pertain to the sustainability issue.  This is part of the adequacy of the Strategic Planning exercise.  The Strategic Plan goes one level deeper and broader than an ordinary Strategic Plan.  For the initial conference call (2 hours, before the next meeting), any member can participate.  The NAC will try to define the areas where it could be useful and there will be a discussion at the next meeting on the sustainability issue.  The most important part of the level 0/level 1 requirements is the new management paradigm (spiral development).  Dr. Fisk suggested that the NAC think about a process for having a closure on comments and recommendations that it provides to NASA.  Dr. Noonan observed that the level 0/level 1 language appears to be carved in concrete.  She indicated that she would like to understand the parameters around which the NAC should provide advice.  Dr. Kennel noted that NASA will be making a response to the Aldridge Commission, and the NAC can review that response.  Dr. Merrell observed that sustainability also requires coming back to a reaffirmation of what NASA is and the Space Act.  Mr. Tull suggested that on the key issue, it might be helpful to have an official statement of the NAC’s philosophical position.  Dr. Zoloth agreed that the NAC should have a statement or a position about the Vision plan.  Dr. Kennel indicated that the NAC’s sustainability discussion will probe at the framework of the Vision.  This would demonstrate both the depth of the NAC’s commitment as well as its unease.  With respect to the issue of sustainability over multi-generations, Sen. Glenn commented that the history of a NASA has a good story to tell—showing something of benefit to the people in the country engenders support.  Providing research and benefits to people along the way is important.  The goal at the end cannot by itself sustain the Vision.  Exploration can be macro (e.g. going to Mars), as well as micro (e.g. molecular research).  Support for visible things along the way, such as Hubble, is also important.  Sustainability comes from the American public. Their interest cannot be sustained over a 30-year period by a single event at the end.  Dr. Kennel agreed that providing continuous value along the way is one of the key aspects of sustainability.  Mr. Swain urged the NAC to be cautious in its comments until it sees the entire piece.  Dr. Baldwin added that with respect to sustainability, the NAC must be cognizant of the inertial lags in the system.  The social impact of the process is part of the story.  There was general agreement that the NAC needs a closeout process for its comments.  

Dr. Kennel reiterated the task at hand—comment on the sustainability issues in the Aldridge report.  The NAC agreed on the process:   NASA will send a copy of the Aldridge report to each member; members will read the Aldridge report, and a conference call will be held with any and all interested NAC members.  This topic will be on the agenda at the next meeting (September 14-15, 2004, at GSFC).

Summary of Observations:  Leading Edge IT and Telecom

Dr. Smarr reported on the draft recommendations on information and telecommunications.  Several areas were informally examined:  supercomputing, data archiving, modern grid middleware, and networking.

There is now a draft report:  “The Need for a One NASA Information Science & Technology Strategy In Support of Research and Development.”

The fundamental change is managerial—a OneNASA infrastructure.  The focus must shift from the peripherals at the end to the network-centric architecture.  The OneNASA should have a “one grid” that supports the entire activity.  NASA should move aggressively to upgrade from IPv4 to IPv6.  IPv6 opens up a vast array of new capabilities and is more powerful and flexible.  In addition, there is a critical need for NASA to move out on the InterPlaNetary Internet.  Dr. Smarr stated that the problem is not the technology, it is the sociology.  NASA should have a system approach to removing bottlenecks.  Multi-Center virtual teams should become more common.  NASA must have tighter collaboration with other agencies and universities.  Also, the Agency will have to look at the entire world of innovation, and ingest the best and customize for NASA-unique needs.  The exploration initiative will require investment in information infrastructure research.  Dr. Smarr showed where NASA falls in the federal agency supercomputer capacity.  NASA will gain by close collaboration with other federal agencies in high-end computing.  It must know enough in the other agencies in order to harvest what is going on there.  In response to a comment from Mr. Tetrault regarding the level of detail that the NAC should address, Dr. Smarr noted that the NAC recommendation should be that NASA embark on the creation of a one-NASA strategy for cyberinfrastructure architectures, investments, and evolution.  At this point, there is no One-NASA plan.  Dr. Mortazavian agreed that this is a very important issue.  The issue of the transport model hinges on having the right supercomputing ability.  A certain degree of in-house capability is necessary.  There is recognition across the board that there is a need for a renewed attention to high end computing.  The network-centric way of doing things is the way of the future.  

Supporting the Vision:  Information Science and Technology Requirements

Mr. John McManus, Deputy Chief Information Officer (CIO) and Chief Technology Officer, discussed NASA’s strategic plan for IT.  The focus now is determining the “what.”  The “how” needs to be left with the technologists.  The model of the grid as the information system of the future is exactly right.  NASA is working hard, within the Agency and with partners, to leverage that.  Collaboration is key.  Mr. McManus focused on NASA’s approach for managing IT.  Program unique IT is managed as a part of the specific program; multi-program IT is managed by the Enterprise it supports.  For each element that appears in the overall Strategic Plan, we can link to the Enterprise, the Center, and the IT assets used.  This lets us see redundancies and gaps.  Mr. McManus described the horizontal approach (the OneNASA approach) that is being used.  There are three projects:  IT security; a complete transformation of the wide area network; and collaboration.  He noted that Dr. Smarr’s message has been captured.  NASA is using the Agency approach to pull in requirements, understand them, and determine how they can be best met.  The Exploration Systems Office is looking at all of the portfolio elements.  As we get the new level 0 and level 1 requirements (and those below that), we are looking at how things will change.   Mr. McManus agreed with Dr. Smarr’s report.  Ms. McCaslin added that the Exploration Systems Office has been working closely with the CIO office, and they have been very supportive.  The approach that has been laid out will continue to support Exploration.  

Dr. Mortazavian commented that the emphasis on the security aspects is enormously important.  A number of security issues are involved.  With respect to integrating IT aspects into space exploration, there is wide recognition that the new space exploration vision has computing requirements.  Identifying the key needs and requirements for space exploration, then working backward to determine what would support that, is an excellent approach.  Dr. Kennel asked if there are any grand IT challenges associated with the exploration initiative. Mr. McManus noted that these fall into two sets:  collaboration and collaborative engineering tools; and being able to unlock the power of high end computing assets of both NASA and partners to do the high end design work.  We need to understand this and put it in place now.  Dr. Smarr indicated that he was very pleased with how Mr. McManus is approaching this.  He would like to get better informed on the area of how to keep the office in support of and learning from all of the various ongoing experiments, proposals, etc., in order to do some rapid testbedding.  Mr. McManus indicated that he is getting more of an opportunity to participate with the Enterprise CIOs.  This is a fundamental change for the Agency.  He is taking the CIO office from being considered infrastructure to being consider part of the Enterprise activities.  The office needs to have close relationships with the Enterprises.  

Before adjourning, Dr. Kennel announced that Mr. Swain, Chair of the Aerospace Technology Advisory Committee (ATAC), and Rev. Minogue are bringing their service to a close with this meeting.  He noted that these individuals had been honored at the Council dinner the evening before, and he again acknowledged their contribution and service at the public meeting.

Dr. Kennel adjourned the meeting at 1:00 p.m.
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