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NASA ADVISORY COUNCIL (NAC)

Ames Research Center, Mountain View, CA

September 9-10, 2003

Tuesday, September 9 

Welcoming and Opening Remarks

Mr. Scott Hubbard, Director of the Ames Research Center (ARC), welcomed members and meeting attendees to the Center and the NASA Research Park.  The NASA Deputy Administrator, Mr. Fred Gregory, introduced Dr. John Grunsfeld, the new NASA Chief Scientist.  Dr. Don Miller, Executive Secretary of the NAC, made administrative announcements and introduced Ms. Karen Feldstein, who will be taking his place as the Executive Secretary after this meeting.  Dr. Charles Kennel, Chair of the NAC, acknowledged the excellent support he had received from the Executive Secretary, and noted that it had been the best he had ever received.  

The Chair asked for comments on the agenda.  The Deputy Administrator requested 30 minutes to discuss “NASA’s Leadership Focus.”  Mr. Hoover was invited by the Chair to give a brief presentation to the Council on “Aeronautics Futures.”  There being no further comments, the agenda, as amended, was adopted.

Dr. Kennel discussed the background of the agenda.  At the last meeting, the NAC decided to develop an organized work plan for the coming year, and a number of topics were identified.  Most of the first day of the meeting was devoted to presentations and discussions on three of the potential topics for the NAC work plan—Information Technology, NASA’s Strategic Plan, and the Future Air Transportation Management System.  In addition, there was discussion on the broad topic of human capital, education, and communication.  After comments from NASA leadership, the NAC would then discuss how to proceed in the year ahead.  Dr. Kennel indicated that he would be looking for NAC subgroups to work on each of these four topics.  In the afternoon, the NAC toured two of the ARC facilities—the Air Traffic Control Simulator and the Rotorcraft Center.  The second day included finalization of the NAC work plan and a review of the Columbia Accident Investigation Board (CAIB) results and Return to Flight (RTF) activities. 

Information Technology

Mr. Patrick Ciganor, NASA’s Information Technology (IT) Officer, discussed the objectives for NASA’s IT operations and information sciences research, mission requirements and technology solutions, relationships to other players, and the strategy for national leadership.  NASA is attempting to design, develop, and operate a computing network that is capable of supporting all of the requirements of the Agency.  Management of information is applicable to all of NASA’s missions and objectives.  NASA is a more difficult undertaking than most agencies due to its distributed organization and diverse requirements.  Mr. Ciganor discussed the basic requirements that are driving the information sciences research.  He reviewed specific examples of needs in Space Science, Earth Science, Biological and Physical Research, Space Flight, and Aerospace Technologies.  There are both traditional, cross-enterprise technology developments and enterprise-wide programs with IT investment.  In addition, there are specific program/theme IT investments, such as the Mars Technology Program.  Some of the key leadership areas for the organization are:  high performance and distributed computing; autonomy and integrated vehicle health management; data analysis, fusion, and discovery; human-centered computing and collaboration; high dependability software; and risk-informed design.  Mr. Ciganor discussed examples in some of these areas.  NASA has partnerships with DOD, DARPA, NSF, and DOE.  The Agency has a leadership role in IT operations (a large-scale, distributed, multi-disciplinary network) and information sciences.  In terms of information sciences research, NASA must ensure that its competencies remain the best in the world.  It also must develop close, lasting partnerships and forge strategic alliances with key academic, industrial, and other governmental organizations.

Questions/comments:

Dr. Kennel noted the NAC work plan must be doable, important to NASA, and sufficiently clear.  He encouraged the NAC to focus on the future rather than the current status.  

Mr. Swain commented that large companies are also dealing with the network issue.  Architecture is critical.  NASA buys technology and must be a “smart” buyer.  Also, there is “internal make” and it is critical that NASA have the right resources (people) for this category.  Mr. Ciganor noted that about 80% of the budget is directed to “buy” technologies.  On the management side of research, NASA has to be more than smart buyers—it must be closely involved in the management of the undertakings, rather than relying on the outside sources to deliver a “turn key” system. 

Dr. Mortazavian emphasized that it is essential to have a vision of the future.  IT is a very fast-moving environment and it is important to include a discussion on future capabilities, particularly in the areas of computing, information, and communication.  He suggested coordinating efforts in these areas among the various Enterprises.  He further suggested that the NAC develop a few actionable items, e.g., high-resolution transfer of data from space to Earth.  There is a unique window of opportunity to focus on IT issues and specify a few items.  Dr. Mortazavian indicated that he would be happy to participate in this activity.  

Dr. Smarr noted that the Earth Observing System Data & Information System (EOSDIS) is the world’s largest data grid, but it was built in a last-decade, centralized approach and there is international interest in evolving this system to a more modern structure.  Prototype projects (that do not interfere with daily production) are needed to get this type of engagement going.  Mr. Ciganor noted that “knowledge-sharing” is one area that the IT organization is working on.  There is an initiative that focuses on knowledge management and knowledge sharing.

Dr. Kennel commented that an intergovernmental group has been created to make a proposal in 2004 for the architecture of the international Earth observing system.  The job of integration is largely a question of information architecture.  One of the areas where NASA will be called upon will be to define its position in this international system.  

In summary, Dr. Kennel noted that NASA needs to be more than a smart buyer, and human capital is needed to accomplish this job.  The Council needs to look forward 10-15 years, and should focus in several areas.  Are there a few leadership initiatives for NASA in which it could position itself for national leadership over a 15-year period?  NASA has to operate its management information system indefinitely and it must continuously evolve—it comes down to what is unique about the NASA environment.  Are there initiatives that NASA could and should do that would also provide leadership in the IT area?  Missions should drive innovation.  

Strategic Plan

At the last meeting of the Council in June 2003, the NAC had expressed interest in the degree to which the Strategic Plan contained measures of success and how robust the plan is against unexpected events.  Mr. Doug Comstock presented some concepts for the NAC work plan.  He reviewed the elements of the Strategic Plan and noted that there are a number of areas where NASA could benefit from some contributions to make improvements over time.  Some areas of opportunity for the NAC are external factors assessment for testing the flexibility and robustness of the plan, and ideas for “transforming” NASA (or facilitating culture change) through the Strategic Plan.  Mr. Comstock discussed the proposed activity, duration, and benefit for NAC’s action in each of these areas.  NASA has identified numerous external factors that can influence the Agency’s ability to achieve its vision, mission, goals, and objectives.  The NAC could play a constructive role in helping NASA assess these external factors and adjust the Strategic Plan to better accommodate potential future scenarios in these or other areas.  With regard to culture change, NASA identified five significant transformations that could form the basis for needed cultural change.  The NAC could help NASA define a modified set of transformations and adjust the Strategic Plan to better address the mandate for culture change.  In summary, a closer integration of the NAC in NASA’s strategic planning process is desirable, and two key potential areas have been offered for consideration.  A key issue is the timing and initiation of the activities.  If near-term impact is desired, action must be taken very soon.  

Questions/comments:

Dr. Kennel reviewed the external factors identified by NASA and presented by Mr. Comstock.  One proposal was to form a workshop to look at each of these issues.  

Rev. Minogue noted that what is missing is development of heavy lift capability.  The second thing that is very important is the search for life in the interplanetary system.  

Dr. Fraser added that another important part of the list is “as only NASA can.”  Access to space is one category; another issue is resources.  

Dr. Baldwin commented that the NAC should also be involved in the strategic plans of the Enterprises, and that this could be accomplished through the current committee structure.  The most important thing in the process has been energizing the [NASA advisory] committees and the people in the infrastructure.  Each committee should be tasked to evaluate its share of the Strategic Plan.  

Dr. Smarr observed that “as only NASA can” brings up the Agency’s extraordinary record in Earth and Space Sciences, e.g., telescopes, missions to the planets, EOS, etc.  It is very frustrating that this is drowned out by the human space component.  NASA has a strategic problem with marketing and messaging how successful it has been in the Earth and Space Sciences.  There is an issue with the balance internally at NASA as well as externally.  The NAC could arrange to have a balanced agenda at every meeting.  

Sen. Glenn added that there should be more emphasis on the research return to people on Earth.  The economy and public support will be key to what Congress does, and that will directly affect NASA.  He agreed with Rev. Minogue’s issue on heavy lift for the immediate future.  Maximizing the research return from the International Space Station is key.   Does NASA have a fair outline of what the objectives are for the future?  There are visionary questions that should be discussed.   

Dr. Kennel noted that one of the “unexpected events” could be another Shuttle failure.  How does one investigate what to do if there is another catastrophe?  Dr. Christensen suggested that there is some value in trying to look at how the Strategic Plan would fit against this factor.  How does one stimulate a national debate on NASA goals, e.g., human exploration?  This is an opportune time to address this question.  Mr. Gregory noted that there is an ongoing space policy debate within the Administration.  NASA hopes to better respond to this question in the future.  The Agency is taking the approach that there is not a competition between robotic and human—the two complement each other.  

Mr. Tull felt that it is important that NASA have a Strategic Plan that directly speaks to the hearts and minds of the people.  He suggested two Strategic Plans—the traditional one, which is very well done, and a “public” one that says to the American people what NASA is trying to do and where it is going.  

Dr. Merrell commented that the NAC should serve as a lens for external criticism, but should not serve only as a funnel for a public poll.  However, addressing these issues is valid.  NAC should look at a couple of scenarios.  Ultimately, after addressing criticism and some hard questions, it is essential that NASA take a leadership position and communicate it to the public.  

Mr. McDaniel noted that legislative support comes from public support, and public support comes from education.  Education and inspiration at the earliest levels is extremely important.  

With regard to the national debate, Mr. Tetrault noted that the Columbia Investigation Board (CAIB), in addition to investigating the accident, was also tasked by Congress to frame a national debate on the future of human space flight.  With respect to vision, NASA has been chastised in the press—the problem is a mismatch between technology and money.  Chemical propulsion is effectively “maxed out”—not much more can be done with the resources available.  Nuclear propulsion seems to be the only thing that can change the economics of space flight.  Without that, NASA cannot develop a vision and mission that can capture the hearts and minds of the public.  Rev. Minogue added that serious scenario planning will help with culture change.  

With respect to cultural change, Mr. Swain opined that NASA has two distinct roles:  research and discovery; and program management and use of the most complex machines in the world.  Each has its own distinct culture.  

Dr. Kennel summarized:  

The committees can address the adequacy of the current plan.  

Some things that the NAC can address are:  

· Is the agency grappling with its most fundamental and long-term issues, e.g., future access to space; the path to a robust science program on ISS; cultural change?  

· Scenario building—what would NASA do if very serious events (negative or positive) occurred?  

· What vision should NASA communicate to the public?

Human Capital, Education and Communication

Dr. Kennel led the discussion on this topic.  He summarized the NAC discussion to this point.  On the human capital side, the NAC has identified a key issue—the first generation of space scientists and engineers is approaching retirement and there is a need to replace this workforce over the next few years.  On the education side, the NAC has been very enthusiastic about NASA’s response to the President’s initiative on education.  There was an initial discussion about communication and its role in conveying NASA’s mission for the future.  These tie together.  NASA has a responsibility for education.  Could NASA, in concert with the aerospace community, develop focused aerospace programs to encourage more talented students to enter the science and engineering arena?  The communications challenge is to convey NASA’s mission in a way that will attract talented engineers and scientists to work for NASA. 

Mr. Swain commented that the number one solution to the human capital issue is employment opportunities.  They must match.  At the lower levels (K-12), there is a national crisis independent of aerospace.  There are not enough qualified high school seniors to enter engineering schools.  The entire system must be worked—facilities and equipment, teachers, and culture.  NASA’s idea on scholarships (leading into employment in the Agency) is very good.  Sen. Glenn expanded on the K-12 programs.  An international study done over a three-year period showed that American children up to about 4th grade are among the top achievers in the world, but by the senior high school level, they are among the lowest.  Some other findings were:  25% of the math teachers were teaching out of field, and 20% of the science teachers were teaching out of field.  About 50% of the science and math teachers leave the teaching profession within 5 years.  This study was sent to educators and education systems around the country.  Anything the NASA can do in this area would be more than welcome.  

Dr. Kennel posed the question:  Where in the pipeline do students leave science and math?  How can NASA make an impact?  Dr. Smarr opined that the school system is broken in many areas of the country.  What has emerged over the last 10 years is how children informally educate themselves—the Internet.  This is an area where NASA could make an impact.  NASA has some very good multi-media objects, but these are not shared to the extent that they could be.  These could be made into very compelling objects.  The workforce and budget will come if the public is excited.

Mr. Tull suggested focusing on the successes within NASA that have produced hundreds of people that are contributing.  Look at what happened to make this work.  Build on the successes, and get involved with the Internet.  

Dr. Mortazavian expounded on his view of how the higher education system has failed to take raw talent and produce well-qualified engineers and scientists.  NASA could create a website in which 1000 of the scientific experiments are described in a way that teachers and students could use.  There could be a compilation of 20,000 solved physics and math problems.  One hundred first rate textbooks could be put on-line.  A new objectively needs to be brought to the problem.  Content, using the web, should be emphasized.  

Dr. Merrell noted that NASA has a role in using its assets to help with the general education problem.  This is an important contribution.  However, NASA must sustain its workforce.  He suggested that NASA perform a workforce analysis and develop an action plan to address the deficiencies.  Look at ways to add luster and acknowledgment to the NASA workforce.  At the intermediate level, the fellowships have been very good and should be encouraged.  With respect to communication, NASA makes an effect to speak with a single voice.  However, it is speaking to a very diverse audience.  NASA has a story to tell at all levels.  NAC could help by looking at a spectrum or diversity of communication.  

Mr. Tetrault stated that he had talked with many NASA engineers over the past seven months and that he found all of the NASA technical people to have very good, solid technical capabilities.  There are some issues with culture.  It is possible that some of NASA’s talent is being misused or is not being best used.  Rev. Minogue felt that NASA could bring a tremendous amount to the schools of education—get teachers excited about math and science.   Dr. Baldwin added that the fundamental problem goes to the sociology of education and the infrastructure that drives the business of teaching.  Society, in general, has disdain for teachers.

Kennel summarized the discussions.  He noted that the issues of human capital, education, and communication are connected by many threads.  NAC should focus on “as only NASA can” as it selects the threads to work on.  Many are well beyond the scope of NASA.  

There are 3 separate issues:  

(1) Informal education mediums, e.g. museums, internet, etc., where NASA has a natural advantage 

(2) Differentiation of NASA’s communication function—is it focusing properly on education, e.g., communicating well enough to the public about the interesting things that NASA is doing and focusing on keeping the pipeline of competent scientists and engineers flowing? 

(3) Partnerships – has NASA struck the right partnerships in education, e.g., with schools of education, NASA Centers, industry, etc?  Should there be specific programs for advanced education?  

Project Prometheus

Mr. Chris Scolese provided an informational briefing on Project Prometheus, NASA’s nuclear systems program.  In order to explore the solar system, a nuclear energy source is needed for science instruments, mobility, and communications and, ultimately, propulsion.  Mr. Scolese showed the potential for robotic missions using nuclear power.  Both radioisotopes and fission will be needed in the near term.  Radioisotopes have been used safety in 27 missions since 1961.  Some examples of some upcoming missions are the New Horizons Mission (Pluto in 2006), the New Frontiers Missions, and Solar Probe.  The Mars Science Laboratory also plans to use a radioisotope power system (RPS).  

NASA has been working with the Department of Energy (DOE) to identify the types of reactors that can be used for space.  Three concepts are currently being studied:  heat pipe, liquid metal, and gas.  Deep Space 1 was a technology mission that demonstrated ion propulsion.  Jupiter Icy Moons Orbiter (JIMO) is a science-driven mission using new nuclear power technologies.  JIMO would be the first flight mission to use nuclear power and propulsion technologies.  It would set the stage for the next phase of exploring Jupiter and the rest of the Solar System.  The early steps include a scientific and technological mission demonstrating nuclear power.  This will enable the evolution to advanced exploration missions, e.g., planetary sample return and human space exploration.  Over the last year, two contracts have been award for advanced radioisotope thermoelectric generators (RTGs).  In addition, 10 research contracts have been awarded for better power conversion technologies.  Three contracts have been awarded for reactor power conversion technology.  The JIMO Science Concepts Definition Team has been initiated, and three industry contracts have been awarded for spacecraft and trade studies.  NASA is working with DOE for RPS development and fission system research.  Project Prometheus is fully established within the One-NASA family.  Mr. Scolese showed the interagency organization for the Project.  

Comments:

Dr. Christensen noted that the Space Science Advisory Committee (SScAC) is fully behind this Project and strongly supports it.  In response to a question, Mr. Scolese indicated that the Project has successfully scoured the nation to find people with nuclear experience and has been able to capture the intellectual capital.  Fortunately, the DOE kept an archive on nuclear technology, and this electronic format is available to people working on the Project.  At some point, larger systems will require assembly in orbit.  With the present launch vehicles (Delta IV and Atlas V), the ion system limitation is 250-500 kW electric in a single launch.  The next big step is to go to a nuclear thermal system.  With respect to terrestrial applications, the DOE saw some immediate applications of the whole system.  A self-contained, completely autonomous system could have a number of exciting applications for providing electric power.  A very reliable, fault tolerant system is the biggest challenge for NASA, but would provide the biggest benefit for terrestrial applications.  Mr. Scolese discussed the feasibility of using a nuclear reactor in Earth orbit.  He stated that with proper shielding, a nuclear reactor would be safe in low Earth orbit.

Future Airspace Transportation Management System

Mr. Robert Jacobsen discussed the Airspace Transportation Management (ATM) System.  The airspace systems program objective is to enable more people and goods to travel faster and farther, anywhere, anytime, with fewer delays.  History shows that the system delays dramatically increase with air carrier operations greater than 14 million per year.  Although operations fell off after September 11, 2001, it is on the rise again and significant disruptions are expected to reoccur in the 2005-2006 timeframe.  It is anticipated that major carriers will continue to use high-density airports and emerging carriers will support more point-to-point routes.  

The Commission on the Future of the U.S. Aerospace Industry recommended the transformation of the U.S. air transportation system as a national priority.  It recommended that the federal government significantly increase its investment in basic aerospace research.  

FAA and NASA have distinct and complementary missions.  The FAA builds and maintains the airspace system with focus on solving near-term problems.  It is responsible for safe operations within the airspace.  NASA’s mission is to look to the future with focus on long-term research.  Mr. Jacobsen described the FAA/NASA partnerships.  The two programs in the FAA that NASA has been most closely aligned with have been the Free Flight Program and the Operational Evolution Plan (OEP) program.  There is also an Interagency Integrated Product Team that meets three times a year to review the research programs that support FAA in the air traffic management arena.  The newest effort is the Air Transportation System Joint Planning Office (JPO).  It includes representatives from DOD, Commerce, Homeland Security, Transportation, and the White House.  

Mr. Jacobsen described the Traffic Management Advisor, an advisory tool for use by traffic management coordinators.  The planning activity is looking out 25 years to identify ways in which capability could move to a new design space, through incremental transitions.  The JPO will develop and maintain the National Transformational Plan that looks to the future state.  In addition, it will be looking at policy and implementation commitments.  It is extremely important for NASA to be part of the transfer of the technology, and NASA must understand more clearly the drivers for the technology.  

Mr. Jacobsen listed the technology areas and research sites contained in the program.  Congress has provided NASA with the budget to conduct ATM research ($1.3 billion over six years).  NASA is requesting augmentation of its budget to support the ATS JPO requirements.  The NASA and FAA Administrators plan to jointly present budget requests to OMB.  

Comments:  

Dr. Mortazavian observed that this is an area where IT can make a substantial impact.  The modeling and simulation is very complex.  In response to a question, Mr. Jacobsen indicated that aircraft autonomous restrictions are being worked.  However, there are significant non-technical barriers to the solution.  

Dr. Kennel posed the question:  What is the single most value-added action that NAC could provide on this topic?  

Mr. Swain commented that the NAC could indicate that this program is important to the nation.  The FAA is not organized or trained to solve complex engineering problems.  Transformation is looking at redefining the system for the 21st century.  It is a complex engineering problem.  The question is:  How can the country best manage that?  In response to a question, Mr. Jacobsen agreed that work on surveillance systems is important.  The Glenn Research Center (GRC) is looking at new methods of surveillance, and the DOD is working in this area as well.  

Dr. Kennel observed that there are a number of issues, and all of them are important.  The NAC supports an enhanced and strengthened program.  The JPO may be the beginning of the solution.  In terms of working strategically over the next year, much of the work could be done by tasking other parts of the advisory structure, e.g., Aerospace Technology Advisory Committee (ATAC), with the question of whether NASA should have a larger role (beyond technology development) for the future.  This is a complicated engineering problem.  Some questions for NAC thinking are:  Is this one of the areas where a NASA mission would drive innovative modeling technology?  Could this be one of the IT considerations?

NASA Leadership Focus

Mr. Gregory provided an early preparation on what the NASA leadership is doing in response to the CAIB report.  He stated that the CAIB report is an excellent assessment of the Agency and how it could have walked down a path to the Columbia accident.  The Agency has accepted each and every one of the findings of the CAIB report and will comply with every recommendation.  NASA has embraced the entire report and will stay steadfast to it.  There are two types of actions within the Implementation Plan [made public on September 8, 2003]:  the recommendations (designated with an “R”), and other things that NASA had already decided it was going to do (characterized as “raising the bar”).  Some of the latter may be return to flight.  If there are any other areas that need to be addressed, NASA would welcome and appreciate those suggestions also (NAC comments can be sent to the website at: Rtfsuggestions@nasa.gov).  

NASA is working diligently at the needs for checks and balances, the appropriate level of ownership for project and program requirements, and the ownership of research standards within the Agency.  In the RTF book that was released yesterday, various activities will be discussed.  It is a living document and within the next 30 days it will be updated to reflect more current thinking.  There is an independent group under the leadership of Tom Stafford and Dick Covey that will assess NASA’s implementation and response to the entire CAIB report.  The 2005 budget was submitted yesterday.  Mr. Gregory indicated that the budget is embargoed, but he did state that it is a reasonable, credible, and compelling budget that is tied to the NASA mission.  

Mr. Gregory noted that the NAC has seen “One-NASA,” an activity that has been on-going for about a year.  There has been a movement of senior management into roles and locations that would not have been typical for NASA previously.  Deputy Center Directors have moved from one center to another as well as from one Enterprise to another.  With respect to promotions of senior people in NASA, the history has been promotion within a career field.  The process now has a requirement that those who are being moved into senior management have mobility experiences, education, and preparation for leadership.  There are three key elements that the Agency is looking for: trust, respect, and responsibility.  

From the CAIB report, it was clear that NASA was weak in some of these areas.  Mr. Al Diaz [Director, NASA Goddard Space Flight Center] is putting together a group of people who will begin to look at culture issues that extend beyond the Shuttle program.  In response to a question, Mr. Gregory indicated that continuing education is essential for senior management.  The Agency is working on revitalizing this type of activity within NASA as well as looking at bringing in external experts, seminars.  

With regard to the CAIB recommendations, NASA will try to closely follow word for word what the recommendation is.  If there is some barrier that will not allow NASA to follow the recommendation word for word, it may propose an innovative or alternative approach to the Stafford-Covey Task Group.  The Stafford-Covey Task Group is expected to remain closely connected to Admiral Gehman, Chair of the CAIB.  With respect to vision, the CAIB well represented the value of human space flight.  There is a very active debate on space policy, generated in part by this report.  The Orbital Space Plane (OSP) is well on its way.

Overview of ARC

Mr. Hubbard provided an overview on ARC.  ARC emphasizes three things:  Astrobiology; Technology and Applied Research (IT and Bio-Nano-Info Fusion); and Aviation (ATM/Air Traffic Control).  ARC has 3219 civil service and contractor employees.  Mr. Hubbard described some of the tools that ARC has been developing for ATM and Air Traffic Control.  The basic science area of Astrobiology has deep roots at ARC, but the study has been broadened to address three basic questions about how life begins and evolves, whether life exists elsewhere in the universe, and what life’s future is on Earth and beyond.  Mr. Hubbard discussed some of the projects that will inform and contribute to the basic science area of Astrobiology.  ARC has three technology areas that it focuses on:  autonomy/intelligent systems; human/machine interface; and large data sets and data mining.  ARC is working with various academic and non-profit entities to develop the NASA Research Park, an innovative collaboration in science, engineering, and education.  This is an innovative way to leverage assets through the educational and industrial community.

Wednesday, September 10 

Finalization of the NAC Work Plan

Dr. Kennel called the meeting to order and reported on the discussion at the breakfast meeting of the [Advisory] Committee Chairs.  They examined each of the four topics for the work plan with respect to the following question:  What is the role of the Committees with regard to these four topics?  

ATM:  The group agreed that most of the effort on this topic should be carried by the ATAC, and Mr. Swain agreed that his Committee would take on that role.  The ATAC will examine two issues that are of interest to the NAC:  (1) Should there be a broader role for NASA in its collaboration with FAA in ATM?  If so, what would it be?  (2) Examine the NAS report and evaluate its implications for NASA.

Human Capital, Education, and Communication:  There was general agreement that each of these topics is a fundamental issue for NASA.  Due to their pervasive nature, the various committees will focus specifically on these issues in their role of reviewing the Strategic Plan.  

NASA was encouraged to expedite the formation of an Education Committee that would have a seat on the NAC.  When formed, the NAC will ask this Committee specific questions having to do with informal education, e.g., internet presence, continuing education, workforce training, etc.  The Education Enterprise will be asked to evaluate its plans for communication to the various constituencies.  Mr. Gregory assured the Council there will be an education advisory committee in place by the time of the next meeting of the Council [in December 2003].

Strategic Plan:  The group focused on the different roles the [NASA Advisory] Committees would play, and what role the NAC itself would play.  As a first step, the Committee Chairs agreed that their Committees could complete a brief set of answers to the following questions:

· Does the discipline strategy represent the present reality for the Enterprise, and does it delineate the next steps to be taken?

· How strong is the connectivity [between the NASA Enterprises] to the NASA Strategic Plan?  Does it adequately represent the needs and issues of the Enterprise?

· With respect to the broad, overarching issues: In human capital, identify the needs of the Enterprise in terms of training.  What is the skill mix that the Enterprise would need, and does it have it?  Does the Enterprise work effectively with the Education Enterprise?  Does the Education Plan adequately reflect the knowledge that the Enterprise needs?  

· Comment on the following issues:  What does NASA’s posture communicate to the public and the constituencies important to the Committee?  What is the connection to the Communication Enterprise? 

The Committees will formulate written positions and the Chairs will present them to the NAC in December 2003 as a work in process.  The Committee reports and issues will inform much of the December 2003 meeting.  The NAC will further debate its role at the level of the NASA Strategic Plan itself.  It will examine the commonality in the Committees’ answers about the issues.  The NAC could begin to have a discussion about the robustness of the Strategic Plan to unexpected events and new opportunities.  It could discuss the process about how to look at this issue.  The NAC could also examine the following question:  What does NASA’s strategic vision communicate to the public?  

IT:  At the breakfast meeting, this discussion was not completed, but the group reached one conclusion.  It would be very useful to begin an assessment of NASA’s position.  In each of the Enterprises, identify the best of breed activities that involve IT, and surface where the really large challenges are.  This will be discussed and pursued within the Committees. 

Mr. Gregory was gratified that the NAC is taking on the issue of the robustness of the Strategic Plan, and he indicated that he was encouraged by the discussion.  All of the work plan topics are connected.  IT is an enabler and a core activity.  The Administrator will be receptive of the NAC suggestions and approach.  There will be an Education Advisory Committee by the next NAC meeting.  NASA would welcome any suggestions on how to modify the Education Advisory Committee’s charge.  

The next meeting [of the Council in December 2003] will also include a presentation on the IT report that the ATAC has generated.

Dr. Kennel asked the NAC members to think about how they wanted to participate in the work plan outside of the official meetings.  

Rev. Minogue observed that between the Space Station and the CAIB investigation, NASA has been “under water.”  The NAC could be very helpful in enabling scenario planning and public image/communications.  Dr. Smarr noted that there had been previous NAC discussion regarding putting Committee reports on exciting accomplishments and challenging issues onto the agenda on a regular basis.  At each meeting, the NAC should receive some good stories about what is going on.  Dr. Kennel agreed that this would be a good idea, and noted that several modalities are available for this.  

Dr. Baldwin raised another issue for the NAC—human presence in space.  Research on the ISS has been validated.  Now we have the Columbia accident.  We will be forced to deal with the issue of human presence in space again:  either we are going to have this element in the program or not.  Dr. Kennel noted that perhaps this issue should be part of the discussion on the Strategic Plan.

Gen. Hoover indicated that he had a 15-minute presentation that might help NAC understand the issues in the aeronautics world.  Dr. Kennel agreed to put this on the agenda later in the day. 

In response to a comment regarding guidance on the IT topic, Dr. Kennel noted that the key question is:  Can we refine the list of animated questions in the IT area that the NAC would like answers to?  

Dr. Fraser observed that there are some very large issues—humans in space; heavy lift access to space; and the future of aeronautics in this country.  The other epicenter issue is the reality of budget.  How can NASA do nine pounds of work with four pounds of money?  Dr. Kennel refocused the discussion on the question: What can the NAC do?  Where can NAC be helpful?  As part of the Strategic Plan discussion, the NAC could surface a question—Does the Strategic Plan reflect budget reality?  Mr. Swain indicated that the Committees could comment on this at the Enterprise level.  

Dr. Christensen raised the question of the reality of the five-year budget.  Rev. Minogue felt that the NAC could help make a compelling case for how dollars could make a difference.  The budget case is tied to the vision that the Strategic Plan communicates.

In response to comments about the humans in space issue, Mr. Gregory noted that human space flight is a debate that is going on within the Administration.   The debate itself is not the NAC’s role, but the NAC could suggest ways that NASA could implement the Administration’s direction.  

Mr. Kennel highlighted the approach for the NAC.  After the committees have met, examined their part of the Strategic Plan, and reported back to the NAC, the NAC should consider the following issue: the robustness of the Strategic Plan and the vision that it communicates.  Then the question can be asked:  Can a case be made for increased budget?  What is the case that could be presented to the American people and Congress?  

The NAC continued to discuss IT.  In response to a question, Mr. Hubbard noted that the largest single source of money for IT is in Code R [Aerospace Technology].  Within that budget, there are research elements at different levels for low technology readiness level research.  The mission-driven, strategic research is done at ARC.  The Aerospace Technology Enterprise is undergoing a review of all of its programs to see what the right balance is between the different types of research.  

Dr. Smarr commented that contained within the Earth Sciences Enterprise is the Earth Science Technology Office (ESTO).  It is looking at the broad set of technologies that will be important for the next generation of Earth science.  There are programs that are funding prototype experiments.  In the specific area of IT, the data-intensive, grid-like activities that Earth science requires are similar to those that the Space Science Enterprise requires, and they are having discussions about elevating funding across those two enterprises.  All of the ESTO money is peer-reviewed.  There is a sense at Goddard Space Flight Center that the internal scientists should be able to count on more funds for prototyping, etc.  Each of the Enterprise committees can give an example of where NASA is leading in telecommunications and data, and where the challenges are over the next few years.  It might be appropriate to put together a task force to start with that input.  The NAC agreed that it would be very valuable to get a sense of where NASA sits, where it is leading, and where it is falling behind.  Dr. Kennel suggested that Mr. Ciganor provide his view on this to all of the Committees.  

Dr. Mortazavian observed that IT is involved in very aspect of science.  It will change the way things are done.  NASA could play a significant role in defining some of this agenda.  

Dr. Kennel noted there are two broader issues:  Looking at future challenges, how should NASA structure its partnerships and programs with other agencies active in this area?  What is the international posture of NASA in these areas?  The committees can surface a lot of insights, but the NAC should be thinking about these broader issues.

Mr. Swain commented that NASA already has a group in NRC that does an external assessment of all of its IT programs.

Mr. Hubbard pointed out that there have been two NRC assessments of a couple of technology programs—Engineering of Complex systems, and Communications and computing technology.  Reports have been issued.  In general, they are positive.

Dr. Smarr talked about four panel reports on IT that he is familiar with—a blue ribbon panel for NIH, a blue ribbon panel for NSF, the Computer Science Technology Board (CSTB) of the NRC, and PTAC.  These could be models for studies on NASA’s IT.  It is difficult to get accurate information on what the agencies intend to do over the next 10 years.  

Mr. Gregory asked the NAC to make a proposal that this type of study be done for NASA.  Mr. Swain suggested that each of the Committees could be tasked with looking across their discipline and coming back with the answer on how NASA is fairing compared to other agencies.  This would help with a larger survey on NASA.  There are cultural issues associated with IT.

Dr. Mortazavian noted that operationally, there are three domains of interest:  providing cyber infrastructure across the board; enabling information and technology for scientific research; and providing business and other transactional support for the agency as a whole.  He suggested having a report generated out of the advisory council, with a set of actionable ideas for NASA.  There are a lot of international issues in IT where NASA could play a significant role.

Dr. Kennel summarized the discussion.  The IT topic should be broken into phases of work and roles:  a survey phase, an integration phase (NAC and NASA), interim conclusions, and recommendations (in about a year).  There is a role for the NAC in defining the questions to be surveyed, and the Committees will look into the questions and report back to the Council.  The question that they will address is:  What are the best three IT science and technology endeavors within the Enterprise?  Compare these with other similar programs within the federal government and national and international community.  Identify where the biggest challenges are over the next 5-10 years.  If we seize the opportunity, where are the national leadership opportunities?  The NAC requests that NASA to look at the same set of questions for its administrative and operational IT.   The integration phase will be at the next meeting or later.  The NAC, after having heard the reports from the Committees and NASA, will tie this together and focus on those issues that are common to the Enterprises or are of a broader aspect and pertain to relationships with other entities, national and international.  The NAC will also look at where interagency initiatives would be useful.  Some tools that the NAC could use in its integration role include: formation of a task force; a review by the CSTB; and surfacing issues that require national and international level actions.  During the first phase, NASA could create a parallel group to “crosstalk” with the NAC and the Committees.  The NAC requested NASA to come back with a tentative plan at next meeting.  

In December 2003 [at the next Council meeting at NASA Headquarters], the NAC will hear the report on IT from the ATAC.  The ATAC will also report on its views on ATM and the NRC reports.  The March 2004 Council meeting will be an IT intensive meeting—the NAC will hear the Committees’ reports and hear from and NASA on infrastructure.  

Assignment for the NAC for the December 2003 meeting:  carefully read the Strategic Plan in light of all of the various comments in the CAIB report.

Aeronautics Futures

Gen. William Hoover, Chair of the ASEB, reviewed a recent presentation that he gave to the leadership of aeronautics.  He clarified that this presentation were his views, not the official view of the ASEB.  There have been a number of ASEB study activities going back to 1992, many of which were sponsored by NASA.  The litany in the aeronautics world is “the sky is falling,” but cries have fallen on deaf ears.  There is no lack of effort in trying to brink focus to this issue, but the rationale has not been very compelling.  There are aeronautics “split personalities” and constituencies.  DOD has a mission and a structured push/pull requirements process, and it can set its own priorities.  This is not the case in civil aviation.  Civil aviation does not have critical mass.  The dynamics for civil aviation needs to change, and a new critical mass for civil aviation needs to be created.  There could be a virtual marriage between NASA and FAA aeronautics R&D.  One suggestion is a “National Aviation Alliance” with joint funding, joint reporting, etc.  The essential ingredients are an acknowledgment of national priority, focused leadership, and an interactive and reinforcing strategic planning process.  Technologies that should be pursued include:  technologies to increase the growth in access to the Air Transportation System; modeling and simulation; automation and human-integration systems; and propulsion and materials.  A change is also needed to the air vehicle paradigm, moving towards a compelling new civil air transport.  In addition, there are many non-technical factors.

CAIB Results/Return to Flight

Mr. William Readdy, Associate Administrator for Space Flight, gave a presentation on the CAIB report and the RTF implementation plan.  The accident was caused by foam coming off of the left bipod and striking the left wing leading edge.  Exhaustive work was done in modeling to apply the proper test conditions.  A test on July 7, 2003, erased any doubt about the damage that could be caused by foam.  

The CAIB final report was released on August 26, 2003.  There were 138 findings, 29 recommendations, and 27 observations.  Of the 29 recommendations, 15 were RTF related.  It is obvious that tremendous diligence and focus was involved.  The investigation was conducted not only to establish the physical cause, but also to delve into the organization, managerial, and safety aspects that caused the accident.  

NASA accepts the CAIB findings and fully embraces the report.  The Agency will comply with all of the recommendations.  In addition to these recommendations, a number of “raising the bar” initiatives are already underway.  It was determined to be necessary to have another external body to assess implementation and progress on RTF and advise the Administrator on when NASA would be ready to return to flight.  The Stafford-Covey RTF Task Group was formed for this task, and it is now meeting at the Johnson Space Center.  Return to flight will require tremendous diligence from people involved in the Space Flight Program and all of the NASA Centers. 

The NASA Implementation Plan [RTF] is intended to be a living document, and it will be periodically updated.  There will be an integrated schedule for RTF.  The plan includes all of the recommendations from the CAIB as will as “raising the bar” actions.  The public, contractors, and other sources can also provide input via the website.  The Space Flight Leadership Council will approve the implementation.  The Task Group is broken down into teams the same way the CAIB was.  The teams contain people with breadth of experience in operations, engineering, and management.  

Mr. Readdy discussed some of the actions that NASA has already embarked upon.  Foam will be eliminated from the bipod area.  Reinforced carbon-carbon (RCC) is another area that was the focus of testing.  Non-destructive evaluation (NDE) techniques were 20-30 years old and had not kept pace with the technologies now available.  Advanced NDE techniques, as available, are being introduced.  With respect to on-orbit tile repair, NASA is evaluating on-orbit inspection and repair techniques.  Tile repair appears to be something that can be done.  RCC repair is more difficult, and techniques and materials are still being evaluated.  A potential solution came from a non-traditional source—Thiokol (builder of engine nozzles on the Delta IV).  RCC repair will be two of the test objectives on the next Shuttle flight.  With respect to imaging, NASA is upgrading cameras and is evaluating the addition of video/film capability to track the Shuttle.  Over time, NASA expects to expand coverage of the External Tank (ET) as well as coverage from the ET.  Another objective is to obtain real-time or near real-type photography.  The lack of communication between the engineering community and support working groups and management was correctly identified as a flaw by the CAIB.  NASA and NIMA modified their Memorandum of Agreement for on-orbit imaging, and staff is working together to determine the procedure for information interchange.  In the future, the vehicle will be assessed by NIMA on every mission, without specific tasking by NASA.  

In addition, the National Security Council has kicked off an effort to look more broadly at what capabilities may be brought to bear.  Although there was considerable focus on tile and RCC, fault trees were being examined for every element of the Shuttle system.  The CAIB “observations” were not causative, but should be addressed because they could be causal in the future.  One of the other corrective actions of note includes assessing the return trajectories.  NASA reviewed all previous reports made on the Shuttle.  The MacDonald report had recommendations on orbiter wiring, and these are being implemented as part of the RTF effort.  Launch planning dates are dependent on accomplishment of RTF milestones.  However, without schedule as a tool for programmatic discipline, the problem becomes unbounded.  To that end, the planning launch window was set for March 11 to April 6, 2004, to get the team in step and flush out critical path issues. 

The RTF plan is a living document, and there will be more fidelity in the next iteration.  Mr. Readdy offered a quote from Holmes:  “Greatness is not in where we stand, but in what direction we are moving.  We must sail sometimes against the wind and sometimes with it, but sail we must, and not drift or lie at anchor.”

Comments:

In response to a question regarding the communication issue, Mr. Readdy stated that part of the answer comes back to focusing on fundamentals, including leadership—having rules and sticking to them.  When he came into the Agency, Mr. O’Keefe saw and heard many of the same things that the CAIB commented on—the stovepipes between Centers, the “lead center concept, ” etc.  He took the lead center concept and moved responsibility back to where the Rogers Commission said it should be—at NASA Headquarters.  A necessary first step is to change the tone and some of the leadership.  In Space Flight, deputies were moved from Center to Center to break down some of the communications barriers.  There are both good and bad things about the NASA culture.  A more critical look was taken at the leaders; people lower in the organization were promoted and moved to other Centers.  Fifteen of the sixteen leaders in the Shuttle Program have been replaced.  In terms of communications, there is an attempt to jump-start the effort.  There are the sciences of behavior and management that NASA has not properly availed itself of, and this needs to be corrected.  To this end, the composition of the RTF Task Force is very appropriate.  NASA will get outside professional help and expertise in this area.

In response to questions about an “unrepairable” item, Mr. Readdy indicated that at present, NASA cannot say what a repairable defect would be.  If damage is unrepeatable, in terms of going to the ISS, NASA has issued a task to look at contingency crew support on board.  The Russian partners have been asked to help with this.  For a mission like the Hubble Space Telescope, we may dictate that we don’t fly a Hubble type mission unless there is another orbiter in the wings that could be used for a rescue mission.  NASA has a contingency plan in the planning stages.

Sen. Glenn asked about Sprint, an untethered, free-flying camera that could be used for monitoring.  Mr. Readdy indicated that this is being examined.  It was actually one of the first ideas that came up.  Sen. Glenn opined that a Safety Review Board (for the “hands-on” person to reported concerns to for a “second opinion”) could be very valuable.  

Mr. Readdy indicated that the entire cultural question is vexing.  NASA at every level embraces safety.  Before launch, what happens is very different than when the tower is cleared and the Mission Management Team (MMT) takes over.  There is a cultural barrier or issue that needs to be addressed.  The CAIB recommended that the safety and engineering functions be taken out of the program so that engineers are removed from programmatic pressures.  NASA plans to have an ombudsman in the organization that has a function to receive for reports from people that don’t feel comfortable going through established chains.  The new NASA Engineering and Safety Center will have a role during the mission as well as pre-launch to provide independent engineering and safety assessments.  

Dr. Kennel noted that one of the questions is how the NAC can help NASA make the best case for increased funding.  Dr. Readdy noted that there is no estimate yet on what RTF will cost.  The content is not nailed down sufficiently to present a credible estimate. Within the next 6 months, NASA should have a credible estimate.  There are a number of things that are near term, and a number of other things that are mid-term (e.g., part of the Service Life Extension Program).  

Mr. Tetrault noted that the cultural issues are not clear-cut.  There are lots of things in the culture of NASA that are good.  There are a few things that are not so good.  There were three that the CAIB was most concerned with:  (1) NASA is not a rule-following organization; (2) NASA is not necessarily a “learning” organization; and (3) NASA engineering has a “prove it’s wrong” rather than a “prove it’s right” attitude.  Unless NASA fixes the culture, it will have another accident sooner or later.  In response to a comment, Mr. Readdy noted that part of the RTF implementation plan is to go through all of the waivers to requirements.

Dr. Kennel thanked the hard work of the CAIB and all of the NASA family for an extremely concise and insightful report and initial response.  He adjourned the meeting at 1:00 PM.

The next meeting of the Council will be December 3-4, 2003, at NASA Headquarters in Washington, DC.
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