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NASA ADVISORY COUNCIL

NASA Headquarters, Washington, DC

December 3-4, 2003

Wednesday, December 3 

Dr. Charles Kennel, Chairman of the NASA Advisory Council (NAC), called the meeting to order and welcomed NAC members and attendees.  The first day’s agenda included reports from each of the NAC Committees, a discussion of broad issues of interest to NASA, and an update on NASA’s implementation of the recommendations of the Columbia Accident Investigation Board (CAIB) and the Return to Flight (RTF) Plan.  The second day included updates on education and information technology and a roundtable discussion on human capital, education and outreach. The purpose of this meeting was to finalize the NAC work plan and identify NAC members to work on each topic.  Work plan topics (agreed at the last meeting) include:  Information Technology (IT); NASA’s Strategic Plan; the intersection of Human Capital, Education, and Communication; and the Air Traffic Management system.  Dr. Kennel announced that Dr. William Harvey would be the Chairman of the new Education Advisory Committee. 

Mrs. Karen Feldstein, NAC Executive Director, announced that the next NAC meeting will be held March 9-10, 2004, at NASA’s Marshall Space Flight Center (MSFC) in Huntsville, Alabama.  

Mr. Fred Gregory, NASA Deputy Administrator and ex-officio member of the NAC, noted that the Agency has made considerable progress on Return to Flight since the last meeting.  Many of the recommendations have had an influence on the rest of the Agency.  The Office of Space Flight (OSF) is conducting a review on applicability of the recommendations to the International Space Station (ISS).  Also, there is an activity led by Mr. Al Diaz, Goddard Space Flight Center (GSFC) Director, to determine if there is applicability of the CAIB’s findings to the rest of the Agency.  There are two areas that have not been covered to date:  Aeronautics and the Orbital Space Plane (OSP).  Implications of the CAIB report to aeronautics activities are being examined.  With respect to the culture issue, the “One NASA” initiative is being pursued.  This initiative was started prior to the accident, the outcome of a seminar at Wallops where participants were challenged to look at how the Agency could be made stronger.  The purpose is to rally the entire Agency toward a single clearly defined vision.  Senior leaders have traveled to eight NASA Centers thus far to discuss programs being implemented elsewhere in the Agency, e.g., Dr. Weiler, the Associate Administrator for Space Science, visited the human space flight program at Johnson Space Center (JSC) to talk about the search for life in the universe.  The feedback has been outstanding.  In addition to the Diaz activity, outside experts have been brought in to look at actions related to behavior modification.  Mr. Gregory indicated that he is very encouraged by the progress that the Agency is making.

NASA Administrator Remarks

NASA Administrator Sean O’Keefe thanked the NAC members for their attendance and participation.  He noted that for several months an interagency effort (including NASA, the State Department, the Department of Defense, the Department of Commerce, the Office of Science and Technology Policy, and other US Government entities) has been underway, consistent with the CAIB report, to consider issues involving U.S. space policy.  He said the public and Congress have called explicitly for a new national agenda and statement of policy, the last of which was set forth in the 1994 U.S. Space Policy.  

With respect to the NAC work plan, he noted that it represents a very focused agenda that will be particularly helpful to NASA.  There is a range of challenges on ISS.  However, the ISS Management and Cost Evaluation (IMCE) activity led by Mr. Young has positioned the program very well to address future challenges.  The CAIB report is serving as a blueprint for transforming the Agency.  This report may be viewed as the most comprehensive set of findings and recommendations that the public domain has produced.  Institutional changes will be possible as a result of the actions of the CAIB.

Discussion:

Mr. McDaniel stated that Mr. O’Keefe’s leadership has been inspirational and outstanding.  It appears that the CAIB recommendations are moving forward.  The OSP is critical to the Shuttle program and the ISS.  For the long term, NASA efforts in education are remarkable.  

Dr. Kennel noted that the NAC work groups will be looking at some cross-cutting issues:  Information Technology; the NASA Strategic Plan; the intersection of Human Capital, Education, and Communication issues; and Air Transportation Management.  He asked for Mr. O’Keefe’s comments on the work plan.  

Mr. O’Keefe commented that information technology involves so much of what NASA does.  About 18% of NASA’s budget is spent on IT-related investments.  NASA’s Business Plan has put the Agency on a strong footing to meet the President’s Management Agenda, and the NAC will be an excellent forum for providing outside expertise on this topic.  The current Strategic Plan is a good place for the NAC to start the debate on NASA’s mission objectives.  Human capital, education, and communication have new developments, and NAC’s pursuit of this set of topics is very timely.  Congress is moving forward to give NASA some tools to enable progress on human capital.  With respect to air transportation management, there is now an interagency office that will address some of the national air transportation challenges.  NASA will play a significant role, and the NAC’s focus on this topic will be very useful.  

Sen. Glenn asked about the White House panel set up to discuss the future of the space program.  

Mr. O’Keefe noted that in response to the CAIB recommendation for full debate on the future of human space flight, there has been an extensive interagency process that includes all of the players that have a stake in what NASA does.  NASA is actively engaged in this process, and options are being framed for the President.  This is an opportunity to update and enliven the national policy on space flight.  It will not supplant NASA’s responsibilities.

In the context of the Columbia accident and related hearings, Dr. Baldwin asked where NASA stands on “humans in space,” i.e., if this will remain a major thrust for NASA.  Mr. O’Keefe indicated that the answer to the tactical question will become much clearer when the strategic question is addressed.  The larger strategic question (“What is NASA doing this for?”) will drive the agenda.  The House and Senate are engaged in the debate.  They are still in the information-gathering stage and there are a lot of disparate views, but this is part of the process.  As a result of the current activities, the Administration will make a proposal and start the debate.  

Dr. Crawley noted that there was an observation in the Apollo 1 fire report regarding how issues are raised in the operational domain.  He asked how NASA is responding to the cultural observations and recommendations in the CAIB report and noted this wasn’t on the agenda for this meeting.  Mr. O’Keefe indicated that the report is an important frame of reference for the Aerospace Safety Advisory Panel.  He has concluded that the issues appear to be an aspect of human behavior, more than institutional behavior.  There need to be ways to counter this tendency.  The price of exploration is constant diligence, and that diligence cannot afford to break down.  The issue is how to build in a diligence that counters natural human behavior.  The subject is not on the agenda because NASA has not yet gotten to the point where it can make a meaningful report to the NAC.  However, it should be ready to be on the agenda for the next meeting.  This question and issue will probably have more to do with the return to flight outcome than any technical issue.  It will be imperative that NASA lay out the framework and measures for cultural change, and NAC advice will be appreciated.    

In response to a comment from Dr. Mortazavian on information technology and the vision for the next 10 to 15 years, Mr. O’Keefe noted that NASA will need to work its way through some of the fundamentals and the NAC subcommittee on information technology can help, particularly with respect to how input can be formulated and organized.  Dr. Kennel noted that the subcommittee would focus on intermediate and long-term timeframes.  

Mr. O’Keefe introduced Ms. Gwendolyn Brown, the new NASA Chief Financial Officer.  He noted that several members will be rotating off the Council.  Mr. O’Keefe acknowledged Mr. Fred Israel, Dr. Edward Crawley, and Mr. David Berteau as well as Mr. Tom Young, who has served on the NAC for a number of years and had led several important task groups.  Dr. Kennel noted that Dr. Lennard Fisk, Chairman of the Space Studies Board, is a new member to the NAC. 

Committee Report:  Aerospace Technology

Mr. David Swain, Chairman of the Aerospace Technology Advisory Committee (ATAC), reported on the ATAC action items from the last NAC meeting: Air Traffic Management (ATM), Information Technologies, and the NASA Aerospace Research Workforce.  In terms of ATM, it is clear that NASA is playing an important role.  NASA is leading the modeling and simulation effort on the current system; however, there has not been a lot of work on developing tools for a future ATM system.  The ATAC believes that NASA needs to start developing models and tools for future alternatives.  NASA is an active participant in the Joint Planning Office and can help inform Level 1 requirements for the next ATM system.  NASA can also help the Federal Aviation Administration (FAA) in integrating a plan for a new system, and it can contribute to the “future system” oversight via its understanding of complexity and modeling.  NASA is the advanced technology provider, and can also help the FAA in the role of a “smart customer.”  The Agency can continue to provide the high-level modeling and simulation engineering for the future ATM.  In response to a comment from Dr. Smarr, Dr. Kennel observed that there is a possible area of synergy between the Earth Sciences Enterprise and Aeronautics on local weather forecasting.  Mr. Swain noted that better in-route and rapid replanning would avoid a lot of delays.  Mr. Gregory added that it has been difficult to inject information technology advances into normal operations.  

NASA has many projects underway in Computing, Information and Communication Technologies (CICT).  The ATAC subcommittee on Mission and Science Measurement Technology held a major review at NASA/Ames Research Center (ARC) on NASA’s role in IT research and technology.  Dr. Smarr provided some additional information on four examples of NASA’s projects in CICT.  Mr. Swain noted that NASA’s high performance computing work is not directly aimed at transfer to non-NASA applications.  The ATAC concluded that NASA has many IT projects distributed throughout its system and that that there is a need for better coordination among the various IT projects.  Strong leadership (e.g., an information technology architect) is needed in the IT area to develop a long-term investment strategy, provide technology planning, and determine synergies across the Enterprises.  The ATAC suggested that the Office of Aerospace Technology lead the IT research and technology strategic planning for the Agency.  The ATAC examined the human capital that is budgeted out of the Office of Aerospace Technology (about 3400 science and engineering personnel).  Over one-third of this population is over 50, and the number of workers leaving in the years ahead offers an opportunity for NASA to hire for the newer technologies.  In response to a comment, Mr. Swain noted that there are not as many scientists and engineers graduating in the United States as there was a decade or two ago.  However, NASA and the aerospace industry offer exciting jobs, and there is not much difficulty in attracting scientist and engineers to come to work there.  Some of the other NAC members disagreed with this statement.  Dr. Fisk noted that the biggest challenge is attracting the best and brightest to come to work for NASA.  Too many people divert into other industries that are perceived as more exciting than space.  Mr. Swain felt that industry can get the best and brightest people in, but agreed that the biggest challenge is retaining them.  This is a challenge for both NASA and industry.  Mr. Gregory observed that NASA has been treading water for a few years.  Hiring has been extremely difficult.  He suggested engaging with Ms. Vicki Novak, Assistant Administrator for Human Resources on the topic on the following day.  NASA is also looking for some kind of legislative relief to hire more quickly.  With an exciting vision and a notice to the community that NASA is doing new things and is hiring, it may be able to reverse the trend.  Another big challenge is keeping leaders for 10 or 15 years.  Mr. Young observed that NASA has another significant issue—the retirement of experienced people that could mentor new people coming in.  NASA needs to manage the transition of excellence.  Mr. Berteau noted three related aspects:  less propensity to exercise retirement than anticipated; portability of the federal retirement system; and the contractor population (it must be examined as well).  Dr. Zoloth emphasized the need for a way to accumulate and transmit a canon of wisdom.  

Mr. Swain highlighted several top priority items, including direct hire authority of recent college graduates, term appointments for up to six years, extensions of Intergovernmental Personnel Act (IPA) assignments, and authority to offer scholarships or fellowships in return for work commitments.  In response to comments by Dr. Fisk and Sen. Glenn on weather forecasting, Dr. Kennel noted that advances in global weather forecasting will come through both better measurements (oceans) and modeling/computing.  

Committee Report:  Earth Science

Dr. Larry Smarr, Chairman of the Earth Science and Applications Advisory Committee (ESAAC), reported on the July meeting of the Committee and the questions raised by the NAC at its last meeting.  He highlighted the fundamental science questions of the Earth Science Enterprise and noted the current suite of NASA’s Earth Science research satellites as well as next generation missions.  The planning in the Earth Science Enterprise is to look beyond the near-space set of satellites to far space (L1, L2, HEO, GEO) as well as airborne and terrestrial, and the integration of the entire complex.  Earth System Science in the future will leverage three ongoing technology revolutions:  geospatial, communications, and computing.  The Earth Observing System Data and Information System (EOSDIS) is currently the largest “e-Science” system in the world.  This capability must evolve to handle still larger data volumes as well as new data types.  Earth System modeling is a driving requirement for high-end computing and will continue to be so as models increase in resolution and are further coupled.  Dr. Smarr cited two successful examples of NASA/university/industry collaboration.  For the “Estimating the Circulation and Climate of the Ocean” (ECCO) project, the Jet Propulsion Laboratory (JPL) worked with ARC and GSFC to run the ocean simulation code on the world’s largest and fastest shared memory computer.  There is a work in progress to address one of the current barriers—the low throughput of today’s internet.  Access to data over the current infrastructure is a significant barrier.  The recent revolution is the ability to have multiple, independent wavelengths and multiple signals using the same optical fiber.  The National Science Foundation (NSF) has been taking the lead in research that promises orders of magnitude improvement on throughput.  We are moving to a network-focused view of the world, rather than a computing-focused view.  By next spring, there will be a “National Lambda Rail” partnership for the research community for very high-end experimental and research applications.  GSFC and ARC are in active discussions about having a leadership role in this partnership and connecting GSFC, ARC, JPL, and the Space Shuttle Systems Integration Office.  

Dr. Smarr invited the NAC to look at the Earth Science Strategic Plan.  There are many examples of the work underway.  Dr. Fisk suggested that the Earth Science plan provide a clear statement on what science is enabled by this new system.  In response to a question, Dr. Smarr noted that perhaps NASA should have an IT architect for the research and science aspects of information technology.  The entire Earth Science Enterprise system is only possible through IT and telecommunications.  With respect to the Strategic Plan, the next edition should describe the high points of the space architecture (including the sensorweb concept for Earth Science) and the information infrastructure to enable research, including data and information management and high-end computing.  The NASA Strategic Plan says little about external partnerships, but the Earth Science Enterprise Strategy Document addresses the external environment at length.  The Earth Science Enterprise faces the same challenges as other research and technology organizations in recruiting the future workforce, but also has specific needs.  The Earth Science Enterprise has a small but effective education program, aimed principally at science at the higher levels.  The NASA Education Enterprise strategy outlines a sound approach, and it is up to the Earth Science Enterprise and the Education Enterprise to create initiatives that meet the enterprise’s needs within this general approach.  NASA needs to have an effective communication campaign to get the word out that NASA does Earth Science to understand and protect our home planet.

Committee Report:  Aerospace Medicine and Occupational Health

Dr. Ronald Merrell, Chairman of the Aerospace Medicine and Occupational Health Advisory Committee (AMOHAC), reviewed the definitions of aerospace medicine and occupational health.  Both are part of the certification of the American Board of Preventive Medicine.  The AMOHAC advises NASA’s Chief Health and Medical Officer (CHMO).  Dr. Merrell briefly reviewed the Committee’s charter and membership and showed the agenda from the Committee’s last meeting.  All of the findings and recommendations from the last meeting were addressed to the CHMO.  Some of the Committee areas of interest include:  policy development for health and research, conformity of health and research programs involving humans and animals, implementation in countermeasures and medical therapy in space, radiation exposure, operational medicine issues and the research interface, ethical dialogue, and workplace safety issues.  With respect to NASA’s Strategic Plan, the Committee soundly endorsed the centrality of human space flight to the NASA vision and mission.  However, it felt that the crucial role of international partners could be more clearly recognized.  In terms of IT, one of the major interests of the Committee is medical informatics.  NASA should continue to be a leader in this arena.  The Vehicle Health Management System presented at ARC could be interactive with the medical informatics groups at JSC to evolve toward a System Health Management System, including human and mechanical assets.  In aerospace medicine, qualifications and performance in areas that cannot be recruited from the general workforce are the rule.  For NASA surgeons, NASA does a good job in recruiting and training.  Perhaps lessons in medical practice could be applied to engineering and other disciplines.  Dr. Merrell noted that NASA essentially invented telemedicine, an area in which NASA can continue to lead.  

Committee Report:  Minority Business Resource

Mr. Knox Tull, Chairman of the Minority Business Resource Advisory Committee (MBRAC), focused on the theme of enhanced inclusion.  NASA has been very progressive in utilizing small and minority business resources.  However, NASA should avail itself, to a much greater degree, of the vast talent and resources of the small and minority business community in all of NASA’s programs and initiatives.  It should do this through the Office of Small and Disadvantaged Business Utilization.  The MBRAC will consider the IT issue and present ideas that are appropriate for NASA.  Under the current paradigm of articulating the spirit of inclusion of small and minority businesses, the Strategic Plan does an outstanding job.  There is still an issue of NASA winning the hearts and minds of the average American.  Mr. Tull suggested a “sound bite” version of the Strategic Plan for this audience.  With respect to human capital, the MBRAC has a subcommittee whose focus is developing the human capital of underserved communities.   MBRAC will share the perspective of the small and minority business community on what vision NASA should communicate to the public.  The NASA Engineering and Safety Center (NESC) could benefit from the small and minority business community perspective as well as the talents of Historic Black Colleges and Universities (HBCU’s) and Other Minority Institutions (OMI’s).  A conscientious effort should be made to reach out to that community.  Also, the spirit of inclusion should be part of the return to flight.  In response to a question, Mr. Tull noted that NASA has been very progressive and successful in recruiting from HBCU’s and OMI’s.   

Update on Return to Flight

Dr. Michael Greenfield, Associate Deputy Administrator for Technical Programs, gave a presentation to the NAC on the status of NASA’s Return to Flight (RTF) activity.  NASA has key actions in the three areas of the CAIB report:  cultural and organizational issues, requirements for returning safely to flight, and engineering and safety structural issues.  Dr. Greenfield reviewed NASA’s key actions.  Dr. Bryan O’Connor is looking at the independent technical authority.  NASA is also changing the way it does safety and mission assurance—it will be funded outside of the Enterprises.  NASA has established a new organization, the NASA Engineering and Safety Center (NESC), to provide independent technical expertise and analysis for engineering, safety, and mission assurance.  It is also funded to do test validation and model assessment.  The NESC will serve the entire Agency.  Mr. Young commented that the NESC should be an independent safety net, or “second set of eyes,” rather than a primary way of solving problems.  There should be a check and balance on the organization itself.  Dr. O’Connor, along with the Chief Engineer, has the oversight over the NESC.  In response to a question, Dr. Greenfield indicated that the Space Shuttle Systems Integration Office (SIO) is an element of the Space Shuttle Program Office.  The SIO will be strengthened to ensure coordination among the diverse Space Shuttle elements.  Mr. Young commented that one of the things that is missing in the human spaceflight program is the institutionalization of proven practices, e.g., fly as you test.  If NASA cannot re-pedigree the vehicle, then it should not be flying.  Sen. Glenn observed that the three fatal Shuttle accidents were a result of giving waivers on things that should not have had waivers.  Mr. McDaniel emphasized that the public needs to know that space flight is dangerous and that the Shuttle is not an “operational” vehicle (like an airline carrier).  Mr. Tetrault added that in the case of Challenger and Columbia, the things that went wrong should not have done so -- they were known unknowns not diligently processed.  Mr. Tetrault stressed the importance of a questioning attitude, citing that 13 non-experts on the CAIB, rather than NASA, identified the flight risk posed by a bolt catcher.  

The CAIB findings and recommendations had broader implications.  There were about 80 or 90 findings and recommendations that affect everything that NASA does (a cultural issue across the Agency).  An action plan will be delivered to Mr. Gregory this week.  The CAIB report has been distributed to all NASA and contractor employees.  Discussion meetings are being held with employees to discuss the recommendations and the meaning of the CAIB report.  Dr. Fisk noted that reviews are a good thing, but they are not a substitute for good engineering.  Mr. Young agreed, and added that a safety net is the way to protect against a catastrophic event, and that net includes testing.  Dr. Greenfield discussed the RTF critical path.  Analysis and test are being done to understand the amount of damage any amount of foam can cause anywhere on the vehicle.  Major improvements are expected.  Inspection techniques are being developed to sweep the Thermal Protection System (TPS) and leading edge and understand defects down to one-quarter inch.  NASA is looking at options for tile and Reinforced Carbon-Carbon (RCC) repair on orbit.  Mr. Young stated that NASA should look at how to address the repair issue if the Shuttle doesn’t reach the ISS.  Dr. Kennel agreed that it is important for NASA to address this aspect.  Dr. Greenfield noted that NASA is working toward an opening of the launch window on September 12, 2004, for OV-104/Atlantis.  The RTF Implementation Plan is on the web and is updated monthly.  The CAIB report has direct impact on ISS and the web site has an implementation plan for actions related to ISS.  The ISS is halfway to International Partner (IP) core configuration.  Water and air quality are good.  A Progress launch in January will bring up additional supplies.  An additional seven missions will be needed to reach US core complete, and an additional 18 missions to reach IP core complete (in about 5 years).  The RTF launch date is driven by milestone accomplishment.  Launch constraints (daylight conditions through external tank separation and thermal limits) limit the launch opportunities.   Dr. Greenfield showed the launch planning schedule given these constraints.  NASA believes that when the recommendations of the CAIB are implemented, the program will be much safer and stronger.  

Discussion:

In response to a question, Dr. Greenfield noted that the Hubble Space Telescope (HST) Servicing Mission is being evaluated.  Mr. Cameron queried whether NASA was going to quantify the risk to the public.  Dr. Greenfield indicated that the Agency plans to say that NASA has implemented the CAIB RTF actions and in the process has uncovered other issues that have also been addressed.  The Shuttle will be safer and stronger.  There will be four lines of defense that weren’t there for Columbia or previous flights.  However, NASA is still flying a developmental vehicle, which will always be risky.  There are no plans to quantify the risk in a public statement.  In response to a comment, Dr. Greenfield noted that all of the Shuttle waivers are being re-examined.  Mr. Young suggested that the NAC put the following topic on the agenda for future discussion:  that the new NESC be devoted to human space flight only.

Committee Report:  Biological and Physical Research

Dr. Kenneth Baldwin, Chairman of the Biological and Physical Research Advisory Committee (BPRAC), addressed the questions assigned by the NAC as they relate to Biological and Physical Research (BPR).  He referred to the recently released BPR Enterprise Strategy.  In terms of information technology, there is a need for an integrated database and archiving of research activities and findings on the ISS within and across different Enterprises (including the international community).  A research institute would work hand in hand with NASA to drive the scheduling and coordination of research on ISS and the archiving and organization of databases.  Another area relevant to IT is the bioastronautics critical path roadmap.  This roadmap begins to define the critical questions spanning eight research disciplines that need to be addressed to ensure human health and safety in clearly defined space mission scenarios, e.g., one year on ISS, a 30-45 day lunar landing, and a 6-month Mars Project.  The BPR Strategic Plan has a ten-year vision, elaborating the first five years in detail.  It uses the NASA Strategic Plan as its foundation.  The strategy was organized around five questions:  How can we assure survival of humans traveling far from Earth?  How does life respond to gravity and space environments? What new opportunities can research bring to expand our understanding of the laws of nature and enrich lives on Earth?  What technology must we create to enable the next explorers to go beyond where we have been?  How can we educate and inspire the next generation to take the journey?  

With regard to human capital needs, the physical and biological sciences are faced with a challenge.  The biggest challenge is the limited access to research platforms.  This limited access to space, including the continuing disruptions in the continuity of research projects on ISS, hampers recruitment of the upper echelon of the science community to participate in the research mission.  NASA needs to energize the community with its long-range vision.  The new Strategic Plan illustrates the Agency’s commitment to education and outreach.  With respect to communication of NASA’s vision to the public, NASA must reach a decision concerning the future of human spaceflight initiatives and the direct involvement of humans in space exploration.  If the commitment is yes, then NASA must take this vision to the public and make it a centerpiece of its outreach and education objectives.  

Dr. Fisk noted that the problem of getting the best and brightest into life sciences is an old one.  It is questionable whether the best and brightest can be recruited solely on the life science/health spin-offs.  However, if a national objective (human space exploration) is put forward, NASA stands a better chance of getting the best and brightest.  Dr. Zoloth noted that NIH has just released its own roadmap.  It emphasizes interdisciplinary research.  Dr. Baldwin observed that the Neurolab missions looked at a broad base of issues of interest to both NASA and NIH.  It was a win/win program for both agencies.  There are many future opportunities to use the expertise in both agencies.  NASA has one of the most unique research platforms—the microgravity environment.  Sen. Glenn agreed that NASA’s opportunity is very unique.  Many of the health effects for astronauts in space have implications for the health of the elderly on Earth.  The potential for longer term space flight as well as helping people on Earth is tremendous.  Dr. Kennel noted that for the last 20 years, the position of space biology and medicine in the scientific world has been in question.  The absence of a sufficient institutional base exacerbates the problem.  A recommitment to the vision could help establish that institutional base.  

Committee Report:  Space Science

Dr. Andrew Christensen, Chairman of the Space Science Advisory Committee (SScAC), reviewed the consensus items from the discussions of the SScAC at its last meeting at ARC in November.  The Hubble Space Telescope (HST) is presently operating and collecting excellent science, but there are elements that have a finite lifetime.  It has been the plan to service HST at intervals to maintain and upgrade its capability.  In the strategic planning activity within Space Science, Servicing Mission (SM)-4 was recommended and given status in the Strategic Plan.  The Bahcall Committee evaluated the situation and presented three options:  1) two Shuttle servicing missions, SM-4 in about 2005 and SM-5 in about 2010, with peer review against other space astrophysics proposals; 2) one Shuttle servicing mission, SM-4, before the end of 2006; and 3) no servicing missions, but a robotic mission to install a propulsion module to deorbit HST in a controlled descent when science is no longer possible.  At the time the Committee met, there was not a firm cost on a 5th servicing mission.  The estimated cost for this mission ($600 million to $1.2 billion not including Shuttle costs) turned out to be much higher than expected, and the Bahcall Committee subsequently sent a letter to SScAC stating that competition with the Discovery and Explorer programs was appropriate.  SScAC spent a day listening to pros and cons on the issue.  It affirmed the enormous scientific contributions that have been made by HST, and had no doubt that an extended mission would continue the heritage of great science.  In view of the estimated cost of SM-5, the SScAC felt that the use of Explorer/Discovery Mission lines to fund SM-5 was inappropriate.  SScAC was strongly supportive of SM-4, especially because of the science it will achieve.  However, there are significant threats to completing SM-4, and there are concerns within SScAC about this.  SM-5 raised lots of concerns.  Servicing of HST beyond SM-4 should be part of the strategic planning process, where it would be compared to other future science initiatives in the Origins program.  This approach is consistent with two principles that have brought success to OSS:  strategic planning based on the most compelling science objectives identified in a broad, community-wide discussion, and a discipline-balanced program, with cooperation and mutual support across the Enterprise.  

Dr. Christensen requested NAC endorsement of the two SScAC recommendations:

1. NASA should honor its commitment to the science community and nation and schedule SM-4 for as soon as possible after the safe return of the Space Shuttle to flight status.  After SM-4, NASA should continue to operate HST as long as the science capability is compelling and unique, or until the need to de-orbit HST safely requires a graceful end to this extremely successful space science mission.

2. Any servicing beyond SM-4 should be considered during the strategic planning process, wherein the science value of SM-5 would be compared to other future science initiatives in the Origins program. 

Dr. Kennel noted that it is entirely appropriate to bring this issue to the NAC.  Mr. Gregory added that this dilemma has been presented—great science versus safety.  In the RTF, there is an intent to stack the deck toward safety of the crew, which means Shuttle missions in the proximity of the Station.  There will be a formal assessment of the safety aspects of SM-4.  Meanwhile, expenditures for SM-4 are about $6-$10 million per month.  Dr. Fisk suggested endorsing the recommendation with a caveat—if it can be determined that the Shuttle can fly a non-Station mission successfully.  There is another cost implied—the autonomous de-orbiter.  OSS will have to provide an autonomous recovery system regardless of whether there is SM-4 or not.  Mr. Swain noted that by 2010, there might be a lower cost, safer alternative with respect to SM-5. 

Dr. Kennel summarized the discussion.  The SScAC is on record with the recommendation.  NAC commentary would follow along the lines that Dr. Fisk suggested—consider the recommendation and seriously address it after the safety review is completed.  The NAC is supportive of the science and keeping the option alive.  NASA should move forward to complete the safety analysis and risk assessment.

Thursday, December 4 

Dr. Kennel introduced Dr. William Harvey, Chair of the new Education Advisory Committee.  

Education Update

Dr. Adena Loston, Assistant Administrator for Education, briefed the NAC on NASA’s education activities.  She noted that NASA has reached many milestones since the last NAC meeting in September 2003.  Dr. Harvey discussed the status of the Education Advisory Committee.  Membership of the Committee will be broad-based and reflect a balanced representation of expertise and points of view in fields relevant to education.  The Committee will first meet in February 2004 to review the Education Enterprise Strategy and advise on future direction.  In addition, it will develop a plan and strategy to increase the number of students pursuing advanced degrees in science, technology, engineering, and mathematics.  Dr. Loston reviewed the institutional changes over the past year—implementation of the organization structure, three leadership retreats, codification of the Flight Projects Office, adoption of a portfolio management approach, and full-cost accounting.  The Education strategic objectives are anchored to the goals in NASA’s Strategic Plan.  The focus is on elementary and secondary education, higher education capability, underrepresented and underserved participation, and informal education.  The Education Program contains six operating principles:  customer focus, NASA content, the pipeline, diversity, evaluation, and partnerships/sustainability.  Any recipient of NASA education funding must address these six principles.  The Education Enterprise will be redirecting NASA’s education portfolio to ensure that all of the programs carry the six operating principles.  Two of the four new initiatives have been implemented—the Educator Astronaut Program and NASA Explorer Schools.  The last round of interviews for the Educator Astronaut Program was concluded in November, and the selected individuals will go through Astronaut training next year.  There are over 57,000 “Earth Crew” members.  Earth Crew is a vehicle to allow the development of ongoing relationships between NASA and adult-led groups of students to expose students to unique NASA content, careers, and mission.  Fifty schools have been identified as NASA Explorer Schools.  The goals are to provide opportunities for students to explore NASA science technology, engineering, and mathematics in a variety of ways.  Educators are provided with professional development and unique teaching tools.  Other initiatives that will roll out this year are NASA Explorer Institutes (community-based organizations) and the NASA Scholarship and Technology Program.  

In response to a question, Dr. Loston highlighted some of the activities that are underway and planned for the Mars rover landings.  An interactive Web portal has been established.  An agreement has been reached with the Hardy’s restaurant chain to have rover packets and comet packets in each Kid’s Meal.  The Public Affairs Office is looking at other types of activities related to Shuttle and Station in which children can become engaged.  This is at no cost to NASA or the American taxpayers.  

Roundtable Discussion:  Human Capital, Education and Outreach

In response to a question from Sen. Glenn, Dr. Loston indicated that there is an evaluation and assessment plan for the education program.  While there may be slight gains in the scores, they are still not good.  The Office of Management and Budget (OMB) has mandated that the programs must have demonstrable measures of success, including outcomes and deliverables.  Sen. Glenn emphasized the need to include retention of teachers as a measurable outcome of training and other programs.  Dr. Fisk noted that over the years, the nation’s university space research capability has atrophied.  He felt that this should be an important element in the pipeline.  If students are to be well-trained, they must go through what is becoming a bottleneck in capacity to provide opportunities to participate in the NASA research program.  Very few universities are now able to have meaningful space research programs.  Dr. Loston indicated that part of this job belongs to the Education Enterprise, and it owns it.  However, OMB holds NASA very closely to the tag line “as only NASA can.”  The organization is looking at participation of HBCU’s and OMI’s as well as fellowships.  Dr. Fisk observed that the issue is broader than the Education Office.  Mr. Gregory noted that building infrastructure is not a possibility at this time.  NASA is building up links and assessing grants.  It is a cross-Enterprise activity.  Dr. Fisk recommended that NASA do this in a systematic way, e.g., ask the following question:  What is the health of the university research community that NASA is depending on?  

Dr. Kennel noted that one of the things that NASA can do is encourage further training of engineers and scientists.  The important questions are:  How will NASA ensure its workforce?  How can NASA stimulate production of future scientists and engineers?  These are Agency-wide questions.  Dr. Mortazavian observed that in K-12 education, there is a necessity of returning to basics -- science and mathematics.  There is no shortcut to knowledge.  The ability to think mathematically must be learned.  In response to a comment from Gen. Hoover regarding the absence of aeronautics-related topics in her presentation, Dr. Loston indicated that aeronautics is an integral part of the education program and the Enterprise is heavily engaged with the education community in promoting the 100 years of flight.  One of the webcasts specifically focuses on aeronautics.  Mr. Mahone added that Public Affairs has been intimately involved with the entire Centennial of Flight celebration and will continue in building a separate web site for aeronautics.  The two priorities in the Agency are the pipeline (K-12) and the workforce (higher education).  It is an integrated effort.  

Ms. Vicki Novak, Assistant Administrator for Human Resources, discussed NASA’s Corporate Recruitment Initiative, a collaboration between the Office of Education, the Office of Equal Opportunity Programs, and the Office of Human Resources.  Some of the universities targeted are those where NASA has grants and research, as well as HBCU’s and OMI’s.  Competency areas where NASA may be at risk have been identified, and NASA is working on building the pipeline and the workforce in those areas.  The Office of Human Resources has identified the workforce needs and the Office of Education has identified the institutions.  Senior managers have been engaged to be part of the process.  NASA is recruiting in a different way, and is helping to build capacity at the universities and form new relationships.  Mr. Young observed that there is a companion issue to Dr. Fisk’s comment—developing the NASA workforce.  In the CAIB report, there is a reference to the characteristics of human space flight.  A couple of decades ago, Wallops Flight Center provided a hands-on opportunity (flying small rockets) for scientists and engineers to learn first hand about success and failure.  The new hires will be well-educated, but there must be an approach that provides the missing ingredient – becoming a productive NASA engineer.  Mr. Young discussed a program in his former organization to provide summer, paid “academies” for high school math and science teachers in order for them to be more contemporarily trained in current technology.  Dr. Fisk added that there is a unique aerospace problem.  He questioned whether NASA is focusing its resources at the right levels.  Dr. Loston commented that she would like more time to tell the whole story of what is being done in all of the Enterprises.  NASA is working to develop the pipeline and workforce, not just for NASA but also for aerospace and technology contractors.  NASA will continue to work in the higher education community.  For the next two years, the strategic focus will be on developing the pipeline.  Every Center is engaged in some aspect.  Mr. Mahone noted that one of the areas that Public Affairs is looking at is branding.  NASA sends out many messages, but these are often mixed.  One of the questions that the public has is:  How does NASA benefit me?  Mr. Mahone stated that what he is trying to do now is “brand” NASA.  When people see the NASA logo, they should associate it with technology, research, and the things that others cannot do.  Sen. Glenn suggested that the Education Enterprise look at things from the user end.  What is in it for the principal, the teacher, etc.?  What can you give them that they can use?

Dr. Kennel observed that the focus on the scientific research and aerospace technology issue is a good and valid principle.  There may be a possibility of serious financial commitment from the aerospace industry.  An effective team is in place, working together, to accomplish the goal.  However, many of the efforts are very deeply embedded in the other NASA Enterprises.  If NASA is serious about education as a strategic goal, it must go very deeply throughout NASA.  The NAC may be able to play a role in bringing the Education Office’s work on the issue to the other Enterprises.  

Information Technology Update

Mr. Patrick Ciganer provided an update on information science.  He recapped the summary from the previous NAC meeting.  The NAC had expressed a desire to better understand where the Agency stands on information science.  In addition, there has been significant ongoing effort in high-end computing throughout the federal government.  Mr. Ciganer introduced Mr. Dan Clancy from ARC.  Information science research and development (R&D) is basic throughout the Agency.  All of NASA’s activities rely on information science.  There are three major areas:  business and operations (fairly well-defined); mission critical (information sciences technology used as part of a specific mission); and the cyber-infrastructure (state-of-the-art information sciences to support NASA as an advanced science and engineering organization).  Two of the challenges are geographic distribution and retention of innovation and creativity. The bulk of the effort is on building the environment to support areas where NASA is lagging behind.  Mr. Young commented about the lack of NASA’s level 3 (state-of-the-art) capability.  This is inconsistent with a “world class” facility.  Mr. Clancy agreed and noted that the organization has an activity at ARC that is level 3 and has initiatives that will bring JPL and GSFC to level 3.  Shuttle flight software is level 5 (optimal capability).  There are three ways that the current R&D can be pegged:  cross-Enterprise technology development; Enterprise-wide investment programs with information science investment; and Program/Theme investment with significant information science investment.  The current strategy is to focus NASA investments in areas where NASA has a pacing challenge, partner with other government agencies for leveraged investment in areas of joint interest, and rely on the commercial sector to develop technology in areas that have broad commercial investment.  The NRC reviewed the CICT program and characterized over 90% of the activities as strong.  It identified four areas as world class:  planning and scheduling; autonomous robotics; automated software engineering; and space communications.  Areas where NASA has pacing challenges are:  advanced health management; data analysis, fusion, and discovery; high performance and distributed computing; and human-center systems and collaboration.  With respect to infrastructure, Mr. Swain encouraged NASA to take advantage of the experience base of large aerospace companies.  The infrastructure issues in NASA are very similar to those in large aerospace corporations, which have already addressed some of the challenges.  

Mr. Ciganer discussed the path forward in mission critical information science.  The adoption of advanced information technologies in mission critical applications requires a more systematic validation process to address mission-specific robustness, reliability, and performance requirements.  The Mars Science Laboratory is a pilot activity that should pave the way for future missions.  A key challenge for federal R&D is the creation of problem-focused research activities in which innovation is driven by a deep understanding of the challenge and close partnership with an end user.  Mr. Ciganer highlighted some partnership opportunities at the National Science Foundation, the Department of Energy, the Defense Advanced Research Projects Agency (DARPA), and the National Oceanic and Atmospheric Administration (NOAA).  The next step is to put two parallel efforts in place.  The first would be an internal team composed of representatives from the major constituencies and getting the NAC to work with NASA.  By June a draft of an overall action plan could be prepared for formal presentation to NASA.  The initial focus would be on the cyber-infrastructure.  

Work Plan Discussion

Dr. Kennel referred to the proposed terms of reference for the 2004 work plan for the NAC.  Each proposed task included a timeline consisting of a design phase, a survey phase, an integration phase, and a recommendation phase.  The Committee Chairs discussed the work plan approach with Dr. Kennel.  In each design phase, there are questions that all of the standing NAC Committees will address, after which one committee will take the lead in organizing the input during the survey phase.  Dr. Kennel assigned Committee “leads” for the survey phase.  There will be a staff person who will work with each lead Committee to coordinate inputs.  

Information Technology:  Earth Science/Dr. Smarr  

Strategic Plan:  Space Science/Dr. Christensen

Human Capital, Education and Communication.:  Minority Business/Mr. Tull

Air Traffic Management:  Aerospace Technology/Mr. Swain

Dr. Kennel requested that all of the NAC members identify topics they are interested in working on.  The NAC will form the task groups for addressing each topic.  The NAC task groups will be responsible for integration during the survey phase.  NASA will provide the necessary staff support and travel orders.  In response to comments, Dr. Kennel indicated that it is within the purview of the NAC task groups to suggest further steps.  

The NAC discussed the terms of reference and the leading questions.  Dr. Merrell suggested that “information technology” be changed to “information science.”  Dr. Smarr suggested “information science technology infrastructure.”  With respect to the questions, the Committees should think in terms of the end users of the infrastructure.  Ask the customers:  is NASA doing the right things?  Dr. Smarr offered to “tune up” the IT questions, with the assistance of Mr. Clancy.   Dr. Kennel tasked Dr. Smarr to finalize the proposed terms of reference and questions within two weeks.  

Mr. Young observed that these are important topics, but they are not the issues that will make or break NASA.  Dr. Kennel noted that these topics will not be the only issues addressed by the NAC over the next year.  However, these were the work plan topics proposed by the NAC and approved by NASA.  

Sen. Glenn commented that aeronautics and basic research do not appear in the task description or questions. 

With regard to the strategic planning topic, the NAC discussed how to capture new issues that might arise over the year.  Mr. Young commented that the Strategic Plan cannot be fully understood unless the Center Implementation Plans are read as well.  Dr. Kennel noted that this could be a task for the integration task group — comment upon the Strategic Plan and how it connects with the Enterprise strategy and Center Implementation Plans.  Dr. Kennel requested that the proposed terms of reference and questions be finalized within two weeks.  Mr. Gregory indicated that he would identify a NASA point person for the Strategic Plan topic.

Human Capital, Education, and Communications:  Dr. Kennel noted that this issue is on a different timeline than the other two.  The design of the issue and the questions will be completed at the next meeting.  The first task is to work with the point of contact to refine the questions to be surveyed.  Dr. Fisk encouraged the group to think in broader terms—add a question about the broader science and technology workforce in areas of NASA concern.  

Before adjourning the meeting, Dr. Kennel thanked the members for an excellent, participatory meeting and commented that the NAC is privileged to be part of the changing NASA landscape.  

The next meeting will be March 9-10, 2004, at Marshall Space Flight Center.
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