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Tuesday, March 9 

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 introduced Mr. David King, Director, NASA Marshall Space Flight Center (MSFC). Mr. King welcomed the NAC. He stated that this was an interesting time for MSFC to work on making the President’s Vision For Space Exploration (occasionally referred to as the Vision, the President’s Vision, the Nation’s Vision, Exploration, or the Exploration Vision) come true.  He noted that MSFC works on every NASA Enterprise. 

Dr. Kennel stated that in the time since the last NAC meeting, President Bush announced his new Vision for Space Exploration. The NAC had planned to evaluate the robustness of NASA’s strategic plan. Everything now has changed and the issues have become more interesting. He noted that the NAC’s first meeting day would be spent reviewing the Vision and determining how it would impact the NAC’s work plan.  The second day would focus on the Return to Flight activities and the NAC working group on information sciences and technology

Ms. Karen Feldstein, NAC Executive Director, reviewed administrative announcements.  

Introductory Comments
Mr. Fred Gregory, NASA Deputy Administrator and ex-officio member of the NAC, described the Agency’s progress on Return to Flight (RTF) since the NAC’s last meeting.  The past several weeks have been hectic.  The 14th of January, when the President revealed the Exploration Vision, was a dramatic change for NASA.  NASA is working hard to understand how the Agency can transform itself to respond to the President’s much larger vision. The Agency has to make changes in very profound ways, and there will be growing pains and misunderstandings. The NAC is the first place where NASA wants to lay out where it is, where it is heading, and how it is going to do it. Mr. Gregory indicated that the day’s presenters would talk about the Nation’s Vision and NASA’s approach to it.  Until now, the Agency’s compass had been spinning, making it hard to determine priorities. On January 14, the compass stopped spinning.  The Agency now knows its customer:   the Nation.  The products go back to the Nation.  Mr. Gregory noted that he would address the NAC on the Agency in transformation and what has to occur in its culture. Mr. Gary Martin, NASA’s Space Architect, would describe the core, blue, and red team activities. 

Mr. Gregory reported that all the elements of the Agency are now focused on the Vision.  NASA has never tackled anything like this before with such intensity.  The Vision is now the primary emphasis in the Agency, and its fundamental goal is to advance U.S. interests through a robust space exploration program.  Dr. Kennel noted that while each NAC meeting should be equally important, this meeting was more important than others and would have unusual importance due to all the changes at NASA. 

The Vision for Space Exploration

Dr. Kennel introduced Mr. John Schumacher, NASA Chief of Staff.  Mr. Schumacher stated that NASA is working to understand the transformation that is taking place at the Agency in order to implement the Vision. He presented a DVD video, with excerpts from the President’s speech at NASA Headquarters, revealing the new Vision. The International Space Station (ISS) will be completed by 2010 and commitments to international partners will be honored.  A Crew Exploration Vehicle will be developed to replace the Space Shuttle.  A human presence on the moon will be established.  The next steps in exploration will be taken to Mars and beyond.  We do not know where the journey will end; the Vision is a journey, not a race.  Mr. Schumacher explained that the video would be used to help disseminate the Vision.  He described the Vision’s key aspects.  It was promulgated in a National Security Policy Directive, signed by the President.  It needs to be compelling, sustainable, and affordable. There are four objectives: explore, expand human presence across the solar system, return to the Moon by 2020, and promote international and commercial partnership.

Mr. Schumacher stated that the Shuttle will be returned to flight as soon as practical, based on the recommendations of the Columbia Accident Investigation Board (CAIB.  He said the Shuttle would be retired when assembly of the ISS is completed, which is planned for the end of this decade.  U.S. research and use of the ISS will focus on how the space environment affects astronaut health and capabilities, and on developing countermeasures.  He emphasized that these activities will be conducted in a manner consistent with U.S. obligations set forth in the agreements between the U.S. and other partners in the ISS. Lunar exploration will be undertaken to enable sustained human and robotic exploration of Mars and more distant destinations in the solar system. The moon will be used as a testbed for subsequent sustained human exploration of Mars and other destinations. Robotic exploration of Mars will be conducted to search for evidence of life, to understand the history of the solar system, and to prepare for future human exploration. A new Crew Exploration Vehicle (CEV) will be developed for missions beyond low Earth orbit (LEO). An initial test flight of the CEV is to be conducted before the end of this decade in order to provide an operational capability to support human exploration missions no later than 2014.  Cargo transportation will be acquired as soon as practical and affordable to support missions to and from the ISS. Crew transportation to and from the ISS is to be acquired, as required, after the Space Shuttle is retired from service.

In response to a question from Dr. Kennel, Mr. Schumacher described the negative responses he has received about the new Vision as falling into two categories: “too expensive” and “not enough has been budgeted.” He noted that people are excited about having a vision that is compelling. He also observed that there has been some disagreement over whether exploration should be conducted by humans or by robots.  In response to Dr. Laurie Zoloth’s question, Mr. Schumacher explained that the International Partners (IPs) feel that the Vision is fantastic and have indicated to him that they want to work on it with us. Dr. Lennard Fisk asked what would happen to the science areas not encompassed within the Vision. Mr. Schumacher responded that while the entire NASA mission has been retained, the Vision is now the highest priority and receives the highest focus; the other areas, however, will be continued. Dr. Fisk stated that he is concerned about the demarcation and he encouraged NASA to give more consideration to the problem. Mr. Schumacher maintained that Sun-Earth Connection and Earth Sciences are not wiped out; they are just slowed down. 

Implementing the Vision

Mr. Gary Martin, NASA Space Architect, described the process that will be used to implement the President’s Vision. He explained that the key supporting documents are the President’s Policy Directive, The Vision for Space Exploration, the Summary of FY 2005 Budget Request, and the Congressional Budget Justification. He noted that according to the President’s Management Agenda, NASA is the only agency that received improved ratings in the evaluation of human capital and in budget and performance integration. He observed that there are compelling questions: How did we get here? Are there other places where humans can live? The new paradigm is to move forward in a way that is sustainable and affordable. It will be accomplished with humans and robots. Robotic explorers will visit new worlds first. Human explorers will follow to conduct in-depth research. A nuclear reactor will be needed to send humans to Mars. NASA wants to move forward in a very deliberative and strategic way. He cautioned that it is important to assure that this be sustainable.

Mr. Martin went over the key building blocks to the Vision. The first block and highest priority is to return the Shuttle to safe flight and complete the ISS. Separate cargo and crew transports will be developed. A deep space vehicle, the CEV, is being developed under Project Constellation. It will be a modular, autonomous system that can be refueled in space. Studies are examining how parts can be reused without being returned to Earth. Another key is engaging the public and providing a return for their investment. Nuclear-electric propulsion systems are being explored.

Mr. Martin acknowledged that some people complain that NASA is too moon-centric. He noted that NASA has not been able to invest in new space suits. Suits are needed that can be used for long periods of time, up to 30 days. These kinds of things have to be demonstrated and the demonstration will be done on the moon, which is a wonderful test-bed. Mars, he observed, is hard for humans. An Observer will be sent to the moon in 2008. The moon must be mapped in detail, including its gravity fields. An Announcement of Opportunity (AO) is going out very soon for that mission. Human landings on the moon will occur as early as 2015 and no later than 2020. He stated that the Mars program is a mature program. The Phoenix Lander will provide important data. There will be an engineering activity test-bed. It remains to be determined when it would make sense for a human landing. Mr. Martin stated that there is a rich program for exploring the solar system and that the program will be continued. Deep space telescopes will be developed. One goal will be to look at planets around other stars. In response to a question from Mr. Roger Tetrault, Mr. Martin stated that it is important for the U.S. to transition off the ISS as an anchor tenant. It will be a cost-benefit trade. Mr. Tetrault asked if that means the Space Station will be abandoned. Mr. Martin replied that NASA funding for manning station might be dropped to zero. In response to another question from Mr. Tetrault, Mr. Martin responded that assembly of nuclear propulsion reactions at the Space Station could be done for robotic missions. 

Dr. Norine Noonan asked whether a public process in developing the Vision would have produced the same result, and who created the Vision. Mr. Schumacher answered that many upper-level people participated in the Vision’s formation. It was an interagency approach and Congress was consulted. Ms. Noonan asked why it wasn’t a stakeholder-based process. Gen. William Hoover explained that the National Academy had come out with recommendations similar to the Vision. Dr. Kennel added that the Vision was designed with the hope that it would engage the stakeholders. Sen. John Glenn criticized the intention to utilize the Space Station for only six years, after spending $50 billion and 25 years in development. Dr. Kennel explained that the Space Station must re-justify itself. Mr. Martin stated that NASA might need some resources on the Space Station, while not remaining the anchor tenant. In response to a question from Sen. Glenn, Mr. Schumacher described the schedule for retiring the Shuttle. Sen. Glenn asked who would provide vehicles after the Shuttle is retired. Mr. Martin replied that NASA is considering several options, including the Russian Soyuz. Mr. Schumacher added that the only current human-rated capable alternative is the Soyuz. Sen. Glenn expressed concern over being reliant on the Soyuz. Mr. Mark McDaniel noted that future Administrations must buy into the new Vision in order for it to be sustainable. He explained that success stories need to be built into the Vision for it to be sold; that is what will make it sustainable. The most exciting thing is scientific research and human presence on the Space Station. Mr. Schumacher stated that tying the Space Station to the Vision is important. He hopes that the Cassini Titan Landing, which is expected this summer, will produce additional interest in the Vision. Dr. Kennel emphasized that shorter-term accomplishments are also important for maintaining sustainability. Dr. Harold Mortazavian discussed the process and how it includes commercial, government, and academic participation. He cautioned that academicians would need time to work things through. Mr. Schumacher responded that the Presidential Commission on the Vision for Space Exploration is focused on understanding how to maximize engagement for the longest period of time. Mr. James Cameron explained that people want exploration and are not strongly interested in the ISS. He asked whether the trade studies have identified changes in NASA’s research goals for the ISS or how the ISS would continue to be used by the IPs. Mr. Martin stated that the American public has had a hard time understanding the purpose for the ISS and that now with the new Vision, the ISS would have an important context. Gen. Michael Kostelnick, NASA Deputy Associate Administrator for Space Flight (ISS and Space Shuttle) stated that developing the Vision was kept at a high level. The IPs were contacted at a very high level, and there will be working level activities with them over the next several months. Adjustments may be needed to the Space Station’s configuration. The international partnership has its own expectations for the ISS, and those expectations may be affected by the Vision. Some external and internal reconfigurations may be desired and will have to be negotiated with the IPs. In response to a question from Mr. Cameron, Mr. Schumacher explained that research on the Space Station is fundamental and that the United State’s commitments will be met. 

Dr. Kenneth Baldwin expressed concern over the plan to complete human research on the Space Station by 2020, and he requested that the date be softened because critical programs have not yet been inaugurated. Mr. Martin explained that there is not an intention for the research to stop. Dr. Kennel asked whether the time allotted to develop the research database would be sufficient for the mission to achieve its goals. Mr. Schumacher responded that the research would continue. Dr. Kennel suggested amending the planning chart to show that research was intended to continue. Dr. Laurie Zoloth suggested re-describing that point in the schedule as an “assessment.”

Fiscal Year 2005 Budget Request

Mr. Steve Isakowitz, NASA Comptroller, reviewed NASA’s Fiscal Year 2005 Budget Request. The challenge, he explained, is to determine how to implement the Vision in a way that is sustainable and affordable.  The roadmap will drive the budget proposal, which is a five-year plan. The Agency will for the first time project costs for over the next 20 years. He stated that it is important for the Nation to continue to invest in the future. NASA represents 0.7% of the total Federal Budget. The NASA budget request fits within the President’s overall plan to cut the deficit in half in five years and to limit overall discretionary growth to 4%. They are looking for a sustainable approach. Mr. Isakowitz described how NASA’s budget has compared to defense spending and to non-defense discretionary spending. NASA’s budget over recent years has been relatively flat. This year’s budget requests an increase that reflects the biggest increase requested in the federal budget. It will subject NASA to more scrutiny than it has received in the past. He noted that all parts of NASA would contribute to the Exploration Vision. 

Mr. Isakowitz reviewed a chart showing NASA’s proposed strategy based on long-term affordability. The strategy covers a 20-year period. Dr. Fisk recommended finding a phrase to use in the chart other than “other science.” Dr. Kennel suggested using “critical science and aeronautics.” Mr. Isakowitz explained that the budget anticipates five Shuttle launches a year. In response to a question from Dr. Kennel, Mr. Isakowitz stated that each year the budget would have to be revised to reflect new considerations and priorities. The current budget details go through FY09. In response to a question from Dr. Fisk, Mr. Isakowitz stated that new funding wedges are expected to open up over time. Mr. Isakowitz addressed concerns that have been expressed over funding robotic programs. He explained that NASA’s strategy is not a human vs. robotic strategy; it’s a partnership. Robotic activities constitute most of the Exploration activities over the next five years and a majority of the funding for Exploration missions projected through 2020. He explained that the plan continues funding for other high priority activities, such as aeronautics, that are not directly tied to the new vision. Some savings will be achieved by deferring the start of new missions, such as the Global Precipitation Mission, Solar Terrestrial Probes, and Beyond Einstein. There will be an institutional review and how dollars are allocated throughout the Agency could change very dramatically. Dr. Fisk cautioned that there are dangers with using “broad brushes” and that some programs that NASA wants to continue for the Exploration Vision may be predicated on other programs that might get discontinued. Mr. Isakowitz explained that human Exploration Missions would be funded with trades from discontinuing the Space Shuttle. He noted that one concern is the need to develop a capability for “down-massing.” Dr. Zoloth stated that there needs to be a thorough understanding about when the Shuttle will be retired and when a new vehicle will replace it. 

Sen. Glenn expressed strong objections to the cuts planned for science and research on the Space Station. He stated that it is a mistake and will discourage the scientific community from working with NASA in the future. He emphasized that it is the wrong way to go to save $1.2 billion over 5 years. The program was sold to Congress on the basis of the research that would be performed on the Space Station. He encouraged NASA to fight for the extra funding. Mr. Isakowitz responded that this year’s budget request was higher than in the past and that it has been favorably received so far.  He explained that NASA’s proposed five-year budget has a new line item for Exploration Systems. 

Mr. Isakowitz stated that there is an issue regarding earmarks. He expressed the hope that the growth of earmarks can be stemmed. One example he cited was museums. Dr. Fisk explained that earmarking is under the control of the chairmen of the Appropriations Subcommittees. Dr. Kennel noted that earmarks were not shown in NASA’s proposed five-year budget. Dr. Fisk suggested using the Vision and its national importance to discourage future earmarking. Mr. Cameron suggested buying more Soyuz missions to achieve cost savings and to enable Exploration research to start sooner.  Mr. McDaniel stated that earmarks will continue unless the Vision is presented in a way that excites and inspires Congress.  

Mr. Isakowitz reviewed the proposed budget details for Space Science, Earth Science, Biological & Physical Research, Aeronautics, and Education. Mr. Schumacher stated that NASA would continue to work with the IPs. In response to a question from Dr. Baldwin about dropping ISS funding when continued research for Exploration is needed, Mr. Isakowitz explained that other platforms were being considered and that ISS funding for those research purposes might be continued. In response to a question from Gen. Hoover, Mr. Isakowitz stated that aeronautics is an intense user of in-house capabilities, which will affect overhead requirements under full-cost accounting. Dr. Fisk expressed concern over whether the funds in the budget for education would contribute to the Vision mission in the most cost-effective way. Dr. Zoloth stated that she is concerned about funds in the budget for improving aircraft noise around airports and suggested that the item should be restated to show how it relates to the Vision. Ms. Noonan stated that the Vision comes out low in terms of economic payback compared to other items. 

Mr. Isakowitz explained that NASA would be using a full cost budget. He believes that the proposed FY 2005 budget is compelling because it fully supports the Vision and is affordable, achievable, and focused.

The Council entered into a general discussion on the materials presented. In response to a question from Dr. Baldwin about concerns over a change in Administration, Mr. Isakowitz stated that he does not see alternative approaches. Sen. Glenn asked about the cost for going to Mars from LEO, rather than from the Moon. Mr. Isakowitz referred to the need for an affordable and sustainable approach and observed that NASA does not yet know how to accomplish that. Sen. Glenn stated that a moon base makes sense only if there is to be a base established on Mars. Mr. Isakowitz replied that there is no plan to establish a moon base. Mr. Martin concurred with Sen. Glenn that the cost for going to Mars from LEO would be less. Mr. Gregory and Mr. Isakowitz emphasized that the President did not call for establishing a base on the moon. Dr. Larry Smarr stated that there is a need to incorporate technological advances, such as optical communications, and that these would lead to cost-effective benefits.  Also, NASA’s goals cannot be met without a major modernization and extension of the Agency’s information technology infrastructure. He noted that other agencies, such as Department of Defense (DOD), National Science Foundation (NSF), and Department of Energy (DOE), are well underway in that area and he suggested that NASA would benefit from a cross-agency collaboration. Dr. Mortazavian concurred and emphasized the importance of an advanced information technology infrastructure, responsive to the specific technological requirements across the various NASA Enterprises, as part of a long-term vision. 

Dr. Kennel summarized the Council’s deliberations. Around the table there was general delight over the new Vision. This does not mean that everyone will be in agreement. The first issue is the issue of sustainability over the long term. Significant outreach is now needed to establish the plan in the body politic. There is already confusion over whether it includes establishing a moon base. Secondly, the Vision now has to be re-established regularly and should be communicated every year or two. There should be a better way to express the intent to take into consideration engineering and scientific innovations that are not predictable. Instead of showing programs coming to a complete stop, it would be better to show branch points. Among the branch points, the two key ones occur after the budget horizon: the configuration of the Station, and the Shuttle ramp down. There may be delays in developing the CEV.  The recasting of the U.S. portion of the Space Station science program led to concerns being expressed over the breadth of the science program. The use of additional Soyuz missions should be considered. The recasting of the science may affect our IPs and the international goals. The 2016 date for the end of the U.S. funding of the Space Station gave rise to concern that the research that is human resource specific would not be completed by then, so it would be wiser to cast that as a decision point. The elements of the decision are that the Exploration wedge would yield funding for research as needed. Extended operations would depend on international cost sharing agreements for an extended mission. NASA does not throw away scientific opportunity. The science program will continue to be slowly ramped down and that is a discussion that needs to be had with the IPs. There is a question over whether the rest of the program adequately focuses on the need to ensure NASA’s employment base in the period after 2010.  A number of concerns were expressed about the programmatic risk to the rest of the budget due to the breadth of cuts to research on Station, on Earth Science, and on Aeronautics. Another question is:  How realistic is a budget that is based on no earmarks? What would happen to the timing of the two key points in the next decade--the budget ramp down for the Shuttle and for the Space Station-- if the budget is not approved as requested?

Dr. Zoloth presented five questions that she felt had to be addressed in order for the Vision to be fully accepted. First, this investment in the future must be defended against other investments, such as housing and medical advancements. Second, nuclear fuel is a hotly contended issue, and there is opposition to nuclear fuel in space. Third, how space will be both international and peaceful, and how American dollars will not be the only money spent in the exploration of space. Fourth, how NASA will respond to the risks inherent in the Vision.  Fifth, how we make the science good science. 

The Agency in Transformation

Mr. Fred Gregory, NASA Deputy Administrator, provided a presentation on “The Agency in Transformation.” He identified individual action items that he had extracted from the President’s Vision. These include: return the Shuttle to safe flight as soon as practical, based on CAIB Recommendations; use the Shuttle to complete the ISS assembly; retire the Shuttle after assembly is complete (2010 target); focus ISS research to support exploration goals; understand space environment and countermeasures; and meet IP commitments.  There are two milestones. First, there must be a series of robotic missions to the Moon by 2008 to prepare for human exploration. Second, there must be a human expedition to the lunar surface as early as 2015, but no later than 2020. Mr. Gregory stated that both are doable. Other action items Mr. Gregory identified were: use lunar activities to further science and test approaches for exploration to Mars and beyond; conduct robotic exploration of Mars to prepare for future exploration; conduct robotic exploration across the solar system to search for life, understand the history of the universe, and search for resources; conduct advanced telescope searches for habitable environments around other stars; demonstrate power, propulsion, and life support capabilities for long duration, more distant human and robotic missions; conduct human expeditions to Mars after acquiring adequate knowledge and capability demonstrations; develop a new CEV and flight test it before the end of the decade; separate cargo from crew as soon as practical to support the ISS; acquire crew transport to the ISS after Shuttle retirement; pursue international participation; and pursue commercial opportunity for transportation and other services. He stated that America cannot do this in isolation and cannot afford it alone. 

Dr. Fisk asked how much NASA has to relearn in order to return to the Moon. Mr. Gregory responded that there are very few around who participated in the original lunar landings over 30 years ago. NASA has what was written. He is confident that it can be done again. Dr. Baldwin concurred. Mr. Gregory stated that the Exploration Vision message is about our destiny as explorers, not a destination. It is a journey, not a race. Space impacts our lives. He explained that people and machines need each other in space. You can give robots intelligence, but people bring judgment. NASA’s mission defines NASA’s role: to understand and protect our home planet; to explore the Universe and search for life; and to inspire the next generation of explorers.

Dr. Noolan drew an analogy to that which has engaged people for years in long-running television shows: engaging characters and engaging stories. She asserted that that is what is needed to show people how life at home wouldn’t be the same without an investment in space exploration. Sen. Glenn commented that the ISS was built for that purpose and now we are giving it up.  Dr. Smarr described the activity that was undertaken to revive the Mars robot, Spirit--humans and the robot had to work together. He sees that as an event that NASA should build on, referring to it human-robotic symbiosis. Dr. Mortazavian described several old books on the Moon landing. He stated that those books conveyed passion and zeal. They provide a sense that history was in the making. He proffered that emotion, passion, and dreams move us, and he recommended using them to enliven interest in the Exploration Vision. 

Mr. Gregory discussed what was needed to bring the Exploration Vision into reality. He stated that the Vision can be accomplished within the long-term funding plans for NASA, and would be built on NASA’s recent successes and demonstrated management reforms. Activities will be paced by experience, technology readiness, and affordability. Actions associated with implementing the Nation’s Vision will be tracked via the Agency-wide Corrective Action Tracking System (CATS), which is also used for managing other significant transformation activities. He described NASA’s new Clarity Team, led by a lawyer, which is chartered to assess roles, responsibilities, and the structure of the Agency’s top-level management positions. The Clarity Team will clearly identify the accountability of senior management roles. There are Core, Blue, and Red Teams. These Teams are designed to help develop top-level integrated systems architectures and are predicated on a successful return to flight and successful completion of the ISS assembly. Mr. Gregory described NASA’s Executive Council, Program Management Committee, Joint Strategic Advisory Committee, and Institutional Committee. He noted that there could be dramatic changes to the entire organization. 

Mr. Martin described the Agency management process. There are several levels: the National Vision—the President’s Directive, Science Objectives, Concepts of Operation, and Architectural Studies & Technology Trades. The products are an Integrated Space Plan (Architectures), Mission Concepts, High Level Requirements, and Programmatic and Technology Roadmaps. A Blue Team will be used to create proposals and a Red Team will be used to kick holes in the proposals. A pre-team, called the Core Team, will do the basic homework. The Teams are intended to generate several products: proposed top-level integrated systems architectures; associated schedules highlighting needed capabilities; level 0 requirements for selected systems; identification of near-term forward work, in relative order of priority; and a written report, with briefings to NASA’s Joint Strategic Assessment Committee and Executive Council. The Core Team proposes integrated architecture and an associated schedule of needed capabilities. It also proposes Level 0 requirements for selected systems and looks at plausible scenarios for human expeditions to Mars. The Blue Team evaluates the Core Team’s proposed architecture and conducts a “from today looking forward” exercise to ascertain the ability to provide needed capabilities in the required timeframes. The Red Team involves senior Agency officials who assess the overall architecture and its implications, and identify additional considerations that merit further attention.

Dr. Fisk noted that NASA’s science success has been attributable, in part, to tensions with an “external to NASA” science community. He suggested using that approach for human space flight. Dr. Noonan encouraged Mr. Martin to look beyond NASA’s walls for input. Dr. Zoloth also recommended going beyond NASA’s staff for help in developing the roadmap. She asserted that that would give the entire community ownership of the plan. Dr. Kennel observed that internal versus external participation in planning keeps arising as an issue. He stated that for an integrated plan that uses new planning tools, it makes sense to work it out internally initially, but not for too long. He counseled that the roadmap should be worked out with the stakeholder communities in parallel. 

Administrator’s Remarks

Dr. Kennel introduced Mr. Sean O’Keefe, NASA Administrator.  Mr. O’Keefe expressed his appreciation to the Council members for their time and noted that seven weeks had passed since the President announced the Exploration Vision. He explained that there has been a need for direction to be articulated at the highest level of government and that there is clearly now a strategic direction. The development process was a very inclusive, exhaustive, thorough, and comprehensive inter-agency process. Now, it is a judgment question whether everything in the Vision came out right. Getting to closure was necessary. The directive itself is more specific than any other national policy directive. This was done to avoid ambiguities. The President determined that the appropriate course was to appoint a Presidential Commission to identify specific implementation strategies. The NAC’s assistance will be requested on how to move forward with those strategies. Mr. O’Keefe noted that the part he is fondest of is that this is a journey, not a race. The primary purpose of the exercise is exploration and it also includes science and technology derivatives. The challenge now is how NASA should transform and reorganize itself to respond and most effectively pursue the objectives. 

Sen. Glenn expressed his appreciation for the President’s Vision and described his concern with it. He explained that there are different kinds of exploration--macro and micro--and asserted that the reason for going into space is to explore and to bring back benefits to the people on Earth. He noted that while scientific research was performed on each Shuttle flight, the research was constrained because the Shuttle has a 14-day flight limit. The Space Station was developed to overcome that problem. Over $32 billion has been expended to date on the Space Station, and another $15 billion will be spent to complete it. Most of the experiments in space have been aimed at improving things on Earth and, accordingly, the money spent has benefited us.  There has been a 7 to 1 economic benefit. Now we are saying that we will not be doing any of those things unless they have a direct relationship to going to the moon and Mars. Many people in the scientific community are very disappointed. The IPs are wondering what’s going on and Congress is going to be concerned also. Sen. Glenn asserted that the United States became what it is because of education and research. He stated that we put more money into basic research than any other nation. He questioned the wisdom behind budget cuts that would save only $1.2 billion spread over 5 years and eliminate research that we may never be able to do ever again. He explained that going to the moon makes things tremendously more expensive if it is to be used as a base for going to Mars and he contended that the rug has been jerked out from under the science community. He recommended that NASA find a way to get back the money needed to fully continue research on the Station. He observed that we only are going to have six years use out of the Station and we are not even going to be able to participate in that without the $1.2 billion. He does not want to go to Mars at the expense of the research that has been promised to the people and the Congress. He recommends changing the slogan to “Earth, the Moon and Mars.” 

Mr. O’Keefe thanked Sen. Glenn for his comments. He stated that there is no intent to scrap any science yield on the Station and that the focus will be on research in human physiology. He explained that there had been no prioritization until the re-mapping, which calls for the focus on human physiology. This is necessary because NASA’s record is only 196 days of weightlessness. Accordingly, human physiology research is the number one item on the re-map. In addition, NASA will continue to pursue life sciences, material sciences, and other items related to the Expedition mission. Dr. Kennel stated that the NAC would be looking at the elasticity in the use of the Space Station. Mr. O’Keefe explained that he has been discussing the changes with the IPs and that they have not expressed any mystification. Sen. Glenn stated that the Vision has put a chill on anyone submitting a proposal to perform Station experiments without a relationship to going to the moon and Mars. 

Dr. Noonan asked whether the Vision would help prevent directed appropriations, which currently cost $388 billion for over 150 items. Mr. O’Keefe stated that eliminating earmarks would be a challenge. He has received many calls from members of Congress about the problem. The answer is in the peer review process—everything must go through the peer review process. 

Mr. McDaniel stated that the Vision is outstanding and is needed by the Agency and the Nation. He advised that “you are only as good as your last win.” Mr. O’Keefe stated that the number of hits now on the NASA website is amazing.  In response to a question asking for the difficulties in implementing the Vision, Mr. O’Keefe stated that the most difficult problem would be sorting out the priorities. Two other challenges are generating propulsion power to get off the planet without using brute force, and determining the limitations of human physiology. Mr. Cameron requested information on the response that NASA has received to the Exploration Vision from the IPs. Mr. O’Keefe replied that the general reaction has been that the shift in NASA’s priorities opens up a set of new opportunities for them. There have been varying levels of interest and it is early in the process. Mr. Gregory reported that that the clarity of the Vision has brought the partnership together and that the IPs are anxious to see what America is doing. In response to a question from Dr. Baldwin, Mr. O’Keefe affirmed that alternative platforms could be used to help implement the Vision. The debate now is much more wide-ranging. Events of the last year have caused NASA to think more collaboratively. 

Dr. Fisk stated that the manner in which the Exploration Vision is implemented would impact its sustainability and that now is the time to broaden the participation. He cautioned that NASA cannot go back to the unstable state that NASA was in. Mr. O’Keefe responded that there had been no attempt to be exclusive in formulating the Vision; the intent was to collect as much data from all areas and then to reach a decision. He agreed that there is now a requirement to look at a broader constituency. Dr. Fisk agreed that convergence would not have occurred with a broader participation at the beginning, but that a broad participation is now needed to obtain sustainability. 

Dr. Mortazavian declared that the Exploration Vision is history in the making. He asserted that passion for exploration is in the hearts and minds of the American people, and that passion will drive scientific discovery. He maintained that the sciences all need each other and that none should be excluded.  He asked how investments made in the commercial sector could be coordinated to be most beneficial. Mr. O’Keefe responded that there has been a convergence of interdisciplinary skills that is providing solutions to many long-standing questions and that he wants to look at models for developing interdisciplinary skills. 

Dr. Kennel expressed the Council’s appreciation to Mr. O’Keefe and adjourned for a closed executive fact-finding session with the Administrator. 

Wednesday, March 10

NASA Office of Exploration Systems

Dr. Kennel reconvened the NAC meeting and welcomed Adm. Craig Steidle, Associate Administrator for Exploration Systems (Code T). Adm. Steidle described the charter for the recently established Code at NASA Headquarters. He stated that the policy directive is to develop the innovative technologies, knowledge, and infrastructures necessary to explore and to support decisions about destinations for human exploration. The objectives of the Nation’s Vision are: implement a sustained and affordable human and robotic program; extend human presence across the solar system and beyond; develop supporting innovative technologies, knowledge, and infrastructures; and promote international and commercial participation in exploration. He reviewed major milestones for the program: an initial flight test of the CEV in 2008; launch the first lunar robotic orbiter in 2008; conduct the first unmanned CEV flight in 2014; launch Jupiter Icy Moons Orbiter (JIMO)/Prometheus in 2015; and conduct the first human mission to the Moon in 2015-2020. Adm. Steidle reviewed the findings from the Packard Commission. He intends to get operators and technologists together to enable the leveraging of cost-performance trades. Technology will be applied to lower a system’s cost, not just to increase its performance and will be matured prior to entering engineering and systems development. NASA will partner with industry to identify innovative solutions. 

Adm. Steidle noted that the Young Report identified that the dominant drivers of cost, schedule, and risk in space systems development programs are the definition and control of requirements. He explained the strategy-to-task technology process. In response to a question from Dr. Smarr, Adm. Steidle stated that trade studies are used to evaluate effectiveness and costs, and that trade studies would be performed repetitively. In response to a question from Dr. Zoloth, Adm. Steidle explained how trade studies are performed and described the investment flow from requirements and technology. The requirements go to the Enterprises, Prometheus, and Constellation; capabilities are demonstrated; and a spiral development process is used, which is integrated with a Technology Investment Plan. In response to a question from Mr. Cameron, Adm. Steidle stated that nuclear-electric propulsion would be used for human-rated vehicles. The Prometheus project for nuclear propulsion will eventually be integrated into the Constellation project for the CEV. In response to a question from Dr. Fraser, Adm. Steidle stated that they would be developing Level 1 requirements and that more specificity would be added. The Level 3 requirements are the specifications that are given to the contractors. There has been a lot of prior work done on trade studies that that has been collected by Code T. In response to a question from Dr. Kennel, Adm. Steidle confirmed that his Office would be tasked with developing the requirements for the advanced communication systems that will be needed. Dr. Smarr asked whether any individuals who participated in earlier trade studies were available, and Adm. Steidle replied that some of those people were. In response to a question from Mr. Tetrault, Adm. Steidle explained that information and technology previously developed was going to be used as a baseline.  A lot of work has already been done in many of these areas. Sen. Glenn questioned whether much of the work was still applicable, since it had been done forty years ago. Adm. Steidle explained that there were very good lessons learned that would be applied to today’s technology. Dr. Mortazavian asked about the commitment to nuclear-electrical and whether chemical was still being considered. Adm. Steidle stated that they are looking further down the road and will be considering alternatives. The Office of Exploration will have three divisions: Business Operations Division, Requirements Division, and Development Programs Division. His deputy and several people working for him in his Requirements Division have had extensive experience with the development of earlier systems. 

Adm. Steidle described several products his Office will produce in FY04: CEV Level 1 requirements; Lunar Orbiter mission Level 1 requirements; Lunar Lander mission Level 1 requirements; Prometheus Level 1 capability development requirements; integrated agency capability and technology traceability assessment; and a summary report. He described the architectural components for the Constellation project. These include robotic precursors, lift capability, crew transfer capability, life support, scalable propulsion, tools, surface mobility, instrumentation, habitation, assembly, power generation, communications, and high speed transport to Mars.  He reviewed the acquisition strategy for the Constellation Program and stated that Prometheus will be developed similarly. Mr. McDaniel remarked that Prometheus is the most important NASA program. Adm. Steidle stated that that the Prometheus, Constellation and Technology maturation project managers will be reporting directly to him. In response to a question from Mr. Cameron concerning affordability, Adm. Steidle stated that it is important to incentivize the contractors to encourage them to look downstream. Dr. Ronald Merrell stated that the CEV will be more than a transport vehicle; it will be a habitat for humans. He would like early attention to be paid to the question of what an appropriate habit for that vehicle should be. Mr. Swain explained that independent cost analysis is an important tool.  Sen. Glenn observed that the first CEV unmanned flight test is scheduled for 2008, which is a short time; taking six additional years to reach a crewed flight seems too long.  Adm. Steidle agreed to re-evaluate that schedule.

Dr. Kennel thanked Adm. Steidle for his presentation.

Update on Return to Flight 

Gen. Michael C. Kostelnik, Deputy Associate Administrator for International Space Station and Space Shuttle Programs, described the program status for returning the Shuttle to flight. He noted that according to the Administrator, the Space Shuttle and ISS programs are the first steps in the President’s long-term Vision. If they are not successful, the next steps in the Vision will not happen. The Shuttle must return to flight as soon as safely practical. NASA will continue to invest in the Shuttle to insure safety. The bulk of the ISS is complete and waiting to go into service. The Shuttle fleet will be retired by the end of the decade when Space Station assembly is complete. Some infrastructure will be transitioned to the Exploration program, as needed. Gen. Kostelnik described the problems in maintaining the Space Station while the Shuttle is grounded and explained that U.S. research on the Space Station will be refocused towards long duration human space flight. The Station’s final configuration will be firmed up and the partnership vision for the Station will be reassessed. He reported that the Return to Flight plan continues to evolve.  Around 1900 suggestions have been received to date from the public. Lessons learned from the Space Shuttle program are being applied to the Space Station. 

Gen. Kostelnik described three areas that his Office is focusing on. First, eliminate critical debris from the external tank. Second, get the Orbiter ready for flight. Third, add new system capabilities to improve system robustness. He described how voids within the hand-applied foam on the external tank present a problem and how nondestructive evaluation testing is being used. Models show that additional areas of the external tank’s liquid hydrogen inter-tank flange are at risk. His Office will ensure that foam in excess of .04 pounds cannot be separated from the critical areas at +/ – 90 degrees from the tank centerline. The .04-pound number applies to the panels most at risk: panels 9 and 10.  Dr. Kennel asked whether post-flight analysis would be possible for the small pieces and Gen. Kostelnik responded affirmatively. Dr. Mortazavian stated that there is a continuing need to understand the underlying science. Sen. Glenn asserted that there should be no foam flaking. Gen. Kostelnick responded that any foam liberated would be within limits that are tolerable. In response to a question from Dr. Kennel, Gen. Kostelnik described the modeling for post-flight analysis of the external tank foam. In response to concerns expressed by Mr. Tetrault, Gen. Kostelnik described the conservative approaches that are being used in testing. He noted that, in addition to foam, ice and micrometeorites also present impact problems. He explained that they would return to flight with a certified tank that cannot shed critical debris. This will be based on both modeling and testing. 

Dr. Mortazavian explained that the analysis is extremely complicated; it involves the angles, temperatures, air densities, weight, boundary conditions, differential equations, and points to the increased need for computing capabilities. Mr. McDaniel noted that while progress has been made, the Shuttle still appears to be risky and dangerous. Gen. Kostelnik replied that space flight is a risky business. He has the best and brightest engineers working on the exercise. Mr. Tetrault described his concern over potential ablator debris impacts. 

Gen. Kostelnik stated that they are working aggressively on providing additional Orbiter inspection. The reinforced carbon-carbon wing leading edge panels and nose caps have been removed and inspected. He described how the rudder speed brake actuators are now affecting the critical path for returning to flight. It is a fleet-wide issue. Gears were improperly installed in at least two actuators. The critical path is not impacted by the return to flight vehicle; the constraint is the second, safe haven vehicle. Further analysis has revealed micro-cracks and a negative margin on the actuator assembly. A program decision to remove and inspect all actuators is now driving the critical path and could cause an additional nine-month delay beyond next March. Wing leading edge instrumentation is being added. A new boom is being prepared for inspecting the Shuttle in orbit. It will be mounted with television and laser sensors. The boom will attach to the existing Shuttle robotic arm. Gen. Kostelnik explained that manifesting in the future would be a difficult challenge because there are limited flight windows available. Various approaches to on-orbit repair are being considered. Ascent imagery has been improved--there are additional ground-based trackers, and there will be digital cameras on the external tank, the solid rocket booster, and the Orbiter. 

Gen. Kostelnik reviewed the status of the Space Station. He noted that another 23 flights would be needed to complete construction and that some large spare parts that only the Shuttle can carry will need to be pre-positioned before the Shuttle fleet is retired. The number of flights will be a function of the final configuration and the resource plan for a credible utilization phase. If the Space Station is used as a test bed for the Mars mission, then additional flights may be needed.

Mr. Bryan O’Connor, Associate Administrator, Office of Safety and Mission Assurance (OSMA), addressed the NAC and discussed the safety and the organizational barriers to effective communications. He noted that three of the CAIB findings dealt with independence and explained how going to full cost accounting and management will have an impact. Mr. O’Connor noted that the CAIB had remarked that the Rogers Commission Report had already called for the OSMA to have additional responsibilities for safety and mission assurance execution. He reviewed several CAIB recommendations. Recommendation R7.5-1 calls for NASA to establish an Independent Technical Engineering Authority (ITA). The ITA should be funded directly form NASA Headquarters and should have no connection to or responsibility for program schedule or program cost. CAIB Recommendation R7.5-2 calls for the OSMA to have direct line authority over the entire Space Shuttle Program safety organization and to be independently resourced. The ITA is a management concept that gives organizational and funding independence from the program and project, and authority to institution or Center based technical personnel in program and project support activities critical to safety and mission success. The purpose is to provide technical checks and balances by assuring that the program and project manager do not have sole technical and resource authority over safety relevant standards and safety and reliability analysis products. The ITA will manage safety relevant technical standards, approve safety and reliability engineering plans and products for all mission programs as a prerequisite to program approval, conduct periodic independent assessments, supplement program and project problem reporting systems with independent inputs, and provide formal verification to decision authorities of mission and acquisition milestone readiness. 

Mr. O’Connor noted that the CAIB had expressed concern over how organizational changes could be affected by the law of unintended consequences, and he described the approaches that will be used to avoid those. He explained how his Office’s independence and capability would be assured. He will formally approve all Center Safety and Mission Assurance (SMA) Directors and major program SMA manager assignments, and he will become a voting member of the Institutional Council. He stated that his Office has significantly improved its process and compliance audit capability. The Office will continue to be funded out of Agency G&A. He explained the funding flow for Headquarters- managed programs and Center-managed projects and described the status of the implementation of CAIB R7.5-1. 

In response to questions from Ms. Zoloth, Mr. O’Connor stated that the Shuttle crew has a strong presence on the safety review panel. The crew is also represented on the program review boards. He explained that the fear that people have in speaking up is a NASA cultural issue that needs to be addressed. He observed that Program Managers can cause intimidation and that peer pressure also is a cultural issue. Mr. Swain stated that disagreement should be encouraged. Mr. O’Connor responded that an appeals process is being used to address this. In response to a question from Dr. Christensen, Mr. O’Connor stated that they try to give awards to people who report that they made a mistake and try to keep technicians within their boundary. He added that the space flight awareness program is designed to encourage self-reporting.

Information Technology Working Group Activities

Dr. Larry Smarr presented a preliminary report on leading edge information technology and telecommunications at NASA. Super computing remains an important component. The goal is to understand engineering devices in the environment in which they are operating to ensure that they are safe. At Ames Research Center (ARC), NASA has an advanced computer based on the Linux operating system. There is no strategic plan at NASA for information technology. Core human resources are declining, as is the ability to collaborate with peers. The reorganization for Exploration is redirecting resources. NASA is no longer the computing leader among its peer government agencies. It is underpowered in high-end computing for its mission. NASA has only four supercomputers faster than one teraFLOP. What is missing is an across-the-board plan to empower NASA’s computing experts. In response to a question form Mr. Gregory, Dr. Smarr explained that there is no commercial supercomputing market that NASA can use for outsourcing. He explained that it is a budget and commercial off the shelf (COTS) issue; Linux clusters can fill the need. He stated that NASA’s ability to build distributed computers is restricted. Dr. Mortazavian noted that even DOE is striving to update its computer capability. 

Dr. Smarr described the Committee on Earth Observation Satellites (CEOS) Grid Testbed. Its participants include more than One NASA; they include the European Space Agency, DutchSpace, NOAA, the United States Geological Survey, and the China Spatial Information Grid. He asserted that there must be a 30-year strategic vision for information technology that matches the 30-year vision for the Moon/Mars mission. A space information infrastructure is needed and this is not NASA’s problem alone. The Department of Defense is going through the same kind of strategic vision revolution that NASA is now engaging. The DOD Chief Information Officer, for example, has also said “It’s a journey, not a destination.” DOD has spent over $800 million for an optical information processing terrestrial backbone. NASA has fallen significantly behind the frontier in advanced networks. The lack of bandwidth is a significant barrier to collaboration and data sharing. There is no natural owner of this problem. To maintain balanced computing, network and storage systems require capital upgrades to the Agency research networks on 3-year intervals. There is a National Science Foundation (NSF)-NASA joint enterprise to move to an Internet protocol over dedicated optical lightpaths. 

Dr. Smarr described the proposed Interplanetary Internet, which defines a new NASA space communications architecture. He stated that an infrastructure is needed to support this and that the cost should not be borne on the back of the Exploration Vision. He explained that NASA does not have the resources for this and that it is an opportunity for real collaboration. He elaborated that there is One NASA, One USA, One Planet Earth, and that the information technology plan for all federal agencies must be integrated.

Dr. Kennel stated that Dr. Smarr and Dr. Mortazavian will continue this work for several months, after which time it would be appropriate to surface the issues at the national level. Dr. Mortazavian reported that there are opportunities for cooperation with other federal agencies that are integrating into a national grid. He offered to take the Council’s recommendations to the President’s Information Technology Advisory Committee (PITAC).

Dr. Zoloth requested feedback on privacy concerns. Mr. Tetrault noted that NASA has not designed a new craft since the 1970’s and wouldn’t design a new craft today in the same manner it did back then. Dr. Kennel stated that every part could contain its own sensor. Dr. Mortazavian explained that new computational capabilities would facilitate engineering analysis. Dr. Kennel described how scientists will be able to self-assemble around problems and how that will enable a new mode of management. 

One NASA Implementation

Mr. Johnny Stephenson, Leader of the One NASA Implementation Team, provided a presentation on NASA’s culture change effort. He stated that there needs to be leadership accountability. Mr. Swain advised that NASA needs to have two cultures: one for engineering complex machines, and the other for research. Mr. Stephenson stated that the issue of culture was an Agency-wide problem, not just a Code M problem. He described the efforts that were already underway at the time of the Columbia disaster. He stated that there are things from the CAIB report that can be applied across the Agency and explained how the Diaz Team was tasked with identifying those items. There are 40 actions that will be implemented through 40 technical plans. There will be an integrated approach across the Agency. The Diaz Team report recommended actions on systems and processes that are fundamental to sustainable Agency-wide transformation. These actions require appropriate checks and balances to develop and operate the Agency’s missions safely, include steps to enhance communications at all levers, and focuses on better management of risk. The One NASA is a systems approach for transforming the Agency to a new level of effectiveness and performance.  It calls for better decision-making for the common good, more collaboration throughout the Agency, and standardization to achieve efficiencies. Mr. Stephenson stated that leaders create culture and are responsible for changing it. There is a set of One NASA leader behaviors: ensure and demonstrate Agency alignment daily; make all decisions for the common good; keep a One NASA mindset—celebrate and fail together; build and maintain collaborative work relationships; and share expertise and resources. He asserted that there is a passionate commitment to mission safety and described five guiding principles: (1) open communication is encouraged and modeled; (2) rigorous informed judgment is the sole basis for decision-making; (3) each individual takes personal responsibility; (4) integrated technical and managerial competence is a shared value; and (5) individual accountability is the basis for high reliability.

Mr. Swain described different characteristics that are need for research and contended that it should be less process-oriented than engineering. Dr. Kennel stated that NASA is the only organization that tries to combine the military, engineering, and creativity. He asked how changes to NASA’s culture would be known. Mr. Stephenson responded that it would be done through surveys and that there are metrics that can be measured. Dr. Kennel observed that the overall response to the Diaz report was either a true reaction or organizational resistance, and that the activity was perceived like any other activity that came down from Headquarters; it was viewed as another management exercise. He remarked that it should have been viewed as a leadership exercise. Other ways of communicating the idea may be useful. He suggested that NASA work with consultants to come up with different processes of communication to facilitate having people treat the message differently. Dr. Mortazavian stated that an organization is like a living organism—a dynamic, complex, adaptive system. Dr. Christensen discussed how Total Quality Management (TQM) had not engaged people at the bottom of the organization and cautioned that NASA should learn from that lesson. Dr. Kennel noted that one thing to be communicated is “why things are different this time.” In response to a question from Dr. Baldwin, Mr. Stephenson explained that the One NASA concept is critical to the new mission and is being accepted by everyone throughout the Agency. 

Mr. Gregory reported that all communications he has received about the Exploration Vision have been positive and enthusiastic. Dr. Baldwin stated that the Vision has sent shock waves throughout the nation. He added that the new enthusiasm is part of the cultural change. Mr. Gregory noted that the Agency had become an agency of contract management. He stated that oversight had been terrible. Dr. Smarr described culture change at the University of California. Mr. Gregory described a new program at NASA called “Can We Talk.” Dr. Zoloth commented that people stay in a culture because they enjoy the culture and if they do not like it, they leave. She added that people do not want to change NASA because they like it. She complimented Mr. O’Keefe and Mr. Gregory for being a wonderful team and she encouraged them to stay together. She declared that what is most important about the One NASA is that people are willing to take responsibility. She expressed concern that NASA might be completely successful at fixing the culture and the next Shuttle mission might still fail, and she emphasized that the new culture must be strong enough to withstand that failure. Dr. Kennel stated that the human space flight program would survive another disaster because of the shared emotional convictions of the people who work on the program and the level of the depth of their commitment. Dr. Zoloth stated that we have to be the kind of world that can explore the universe and we have to be the kind of Agency that can lead the way. 

Business Session

Dr. Kennel led a discussion on the NAC’s initiatives. The first item he addressed was how to attract the highest quality talent to NASA in the next generation. Mr. Gregory was asked to consult with NASA’s three Associate Administrators and find out how the interest generated by the Exploration Vision could be used as a tool to attract people to NASA’s workforce. The next item addressed was the Information Technology Plan. Dr. Kennel described Dr. Smarr’s briefing as the beginning of an excellent product. Dr. Smarr will turn the presentation into written form to share with others. Dr. Mortazavian is willing to raise the issues in the briefing at the national level if requested by NASA. Dr. Smarr noted that a technical plan needs to be drafted. Dr. Kennel stated that the Agency should take a One NASA point of view towards its information technology needs. A discussion on the issues among NASA’s leadership is recommended before it goes to the PITAC level. NASA should put a small group together determine how best to proceed. Mr. Gregory will undertake this action and get back to the NAC within a week. The third item discussed was the robustness of NASA’s Strategic Plan. Dr. Kennel, with Ms. Feldstein’s assistance, will circulate among the NAC committees a survey concerning their relationship to the Exploration Vision.  These committees are close to NASA and advise NASA directly, but are not of NASA. The survey will help communicate to them the implications of the Exploration Vision. 

Dr. Kennel declared that this was the best NAC meeting ever and he expressed his appreciation to everyone, and particularly to Mr. Gregory.  

The next meeting will be June 8 and 9, 2004, at NASA Headquarters.

Dr. Kennel adjourned the meeting.
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