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NASA ADVISORY COUNCIL (NAC)

NASA Headquarters, Washington, DC

December 11-12, 2002
Wednesday, December 11 

Opening Remarks

Dr. Charles Kennel, Chair of the NASA Advisory Council (NAC), called the meeting to order and welcomed members and attendees.  The first day of the meeting was given over to the discussion of the International Space Station (ISS) and the ISS Management and Cost Evaluation (IMCE) Task Force.  An administrative session followed during which the NAC considered the future direction of the Task Force.  On the second day, the NAC heard a report from the Office of Aerospace Technology and received a presentation on NASA strategic planning and budget formation.

Mr. Sean O’Keefe, NASA Administrator, welcomed the NAC and highlighted some of the important events since the last meeting.  He noted that much of the progress has been the result of the NAC’s careful deliberations and recommendations.  The President has forwarded a budget amendment to the Congress for the Integrated Space Transportation Plan (ISTP), a centerpiece effort for space transportation as well as a follow on effort on how the Station could be accessed over the course of its life.  This will have significant consequences on resource availability in 2004.  The reception of the amendment at the Heads of Agency (HOA) meeting last week was very positive.  There is an agreement of procedure among the International Partners (IPs) on how to move forward.  Other issues include the IMCE review and the public focus for the ISS.  Progress is being made on the IMCE recommendations.  At the NAC meetings, as well as in the IMCE discussions, there has been spirited commentary on how to prepare a broader public affairs focus for the ISS, e.g., branding, the purpose and ultimate contribution of Station, etc.  ISS is moving from an engineering-focused activity to a science utilization activity.  Consequently, a Science Officer (Dr. Don Pettit) has been designated on Expedition 5.  February 2004 (Core Complete) will be the demarcation point for a science-focused activity.  Mr. O’Keefe noted that on the second day of the meeting, the NAC agenda would cover a wider range of NASA activity—Aerospace Technology and the design and development of the Orbital Space Plane (OSP).  On December 12, NASA will announce the flight of Barbara Morgan, Educator Astronaut.  This opens a new era of how NASA will pursue its third mission objective—to inspire a new generation of explorers.  Early next year, the President will outline an effort that he is championing to mark the first anniversary of the education bill.  This effort will include how the Educator Astronaut Program will continue in the future.

Discussion/comments:

Sen. Glenn noted that at a previous meeting, the NAC cited five elements that were necessary to revitalize the Space Station Program, including a demonstrated ability to achieve Core Complete within resource constraints.  The NAC was told that NASA would not move beyond Core Complete until the five elements were accomplished.  The NAC requested an update on these elements at this meeting.  With respect to public affairs, NASA must emphasize on what the Agency “can do,” not what it cannot do.  Mr. O’Keefe indicated that the following presentations would address all five elements and that the NAC should have answers to these points.  The critical path is the method by which NASA will define what the configuration alternatives could and should be, by this time next year.  All of the five items are addressed at each Space Station review (about every two to three weeks).  However, in order to go beyond Core Complete, NASA must to be very successful between now and February 2004, and must stay focused on that objective.  Mr. O’Keefe added that in the time ahead, we must organize the science objectives and research focus in a more structured way.  The configuration beyond Core Complete will be driven by the science and research requirements.  The IP components and modules must be deployed in a timely manner.  This sequence was reviewed in great detail at the meeting in Tokyo.  In addition, the OSP will have on impact on downstream directions.  Dr. Kennel noted that the five priorities will be the framework for the NAC discussion in the afternoon.  Dr. Noonan welcomed NASA’s selection of the new Administrator for Education, and Mr. McDaniel acknowledged NASA’s increased resource focus on public outreach.

Critical Path to Core Complete

Gen. Michael Kostelnik discussed the status of the Space Station Program in meeting the IMCE Task Force recommendations.  In his overview, he addressed the five focus areas to restore ISS credibility.  NASA has an action plan to address each of these issues.  He noted that there would be more detailed information in the following presentations.  To establish an integrated portfolio of science and technology priorities, the Research Maximization and Prioritization (ReMaP) Task Force priorities were integrated with NASA cross-enterprise requirements.  IP research requirements were added and the ISS Program Office conducted a flight rate/manifest analysis.  An option path evaluation process has been developed.  The options path exploration has been discussed with the IP’s, culminating with the recent result this month.  With respect to the second focus area—US Core Complete within available resources—Gen. Kostelnik indicated that the engineering assembly remains on schedule, despite the difficulties with the Shuttle fleet.  In addition, the IP elements are in good shape.  The target date for Node 2 (the key to IP Core Complete) is February 19, 2004.  Gen. Kostelnik showed the flight path to US Core Complete.  More personnel resources have been budgeted to address the risks.  There has been a tremendous success rate in the last few months and assembly is proceeding extremely well.  Having the Shuttle directly under the Program has been an important management aspect.  Gen. Kostelnik discussed some of the program management initiatives to achieve Core Complete within available resources.  NASA has moved from a Center-centric approach to an Agency-centric approach.  The Space Shuttle and Space Station Program offices are being merged to focus on an integrated program approach.  Reserves have been strengthened and a Management Information System (MIS) has been created to provide essential program management data and reports to managers at all levels of the organization.  Gen. Kostelnik showed the new reporting structure for the Office of Space Flight (OSF).  This structure includes an increased synergy between the Code M and Code U activities.  Gen. Kostelnik indicated that he could demonstrate the NASA MIS active links and how the system could be used to manage the program.  The budget strategy in the 2003 amendment fixes the reserves problem.  It is the key to effective program management and is the primary risk-mitigation resource.  New resources will be held by the Deputy Associate Administrator for emergent needs.  However, these amounts will not be used for new activities until the Program has passed successfully through the risk elements.  He noted that the Program is comfortable with its posture on the risk elements.  In response to question, Gen. Kostelnik stated that NASA has continued development of options for Node 3 and the Environmentally Closed Life Support System (ECLSS).  Mr. Young noted that the IMCE review would say that the plan is credible if the reserves are not spent on new activities.  In response to a question, Gen. Kostelnik indicated that it is technically feasible for the NAC members to access the MIS.  However, NASA is still working through the security processes that would be required for access.  There is no intent to make the MIS available to the general public.  NASA has a number of portals to deliver information to the public, and it is possible that some subset of the MIS could be released through those portals.

To improve cost estimating and analysis and regain cost control credibility, there have been several initiatives.  A new technical Work Breakdown Structure (WBS) has been established and a living Cost Analysis Requirements Description (CARD) has been developed.  The program cost estimate has been validated by independent teams.  In general, the teams’ estimates were within 10% of the internal Program cost estimate.  The Program Office methodologies are within the industry norm for this type of work.  If the baselines are kept current, the Program will have a good handle on future costs.  NASA is still working on the earned value part to support cost model development.  The critical time period is now through February 2004.  Both independent teams felt that the Program Office estimate was too low over this timeframe.  However, with the budget amendment, this period is adequately funded during the period of greatest risk.  Mr. Young noted that the IMCE felt that most probable outcome is the 80% confidence level.  The FY 2003 budget amendment enhances science, bolsters reserves, and assures ISS Core Complete.  It funds Node 3 and regenerative ECLSS as critical pacing items, provides the OSP crew transfer capabilities, and extends the service life of the Shuttle.  The new ISTP includes the Space Shuttle, the OSP, and the next generation launch technology.  Gen. Kostelnik highlighted the program elements in the FY 2003 – FY 2007 revised budget.  The Space Shuttle is the critical path for the ISS, and the budget amendment provides for a fifth launch per year.  Issues will be solved with the IPs.  Starting with the HOA, all of the multi-lateral groups have been re-invigorated.  The IPs have been working to the June HOA Plan.  In December, the HOA approved the option path and the process to determine the optimal configuration to meet ISS science-driven needs.  Gen. Kostelnik noted that Mr. Schumacher would cover the option path in greater detail in his presentation. 

Gen. Kostelnik emphasized that NASA has made significant progress in implementing the IMCE Task Force recommendations.  A new management team and processes are in place.  The engineering assembly remains on track and the program has been baselined and cost estimating methodologies validated.  The program is responding to research requirements and the budget adjustments are addressing science-based needs.  Finally, the HOA processes are providing an orderly path to US Core Complete and beyond.  

Discussion/comments:

In response to a question, Gen. Kostelnik indicated that the financial/cost accounting tools are being developed as part of the Integrated Financial Management Program (IFMP).  The MIS will be a portal to tools on the IFMP.  In terms of crew, the “existing crew rescue capabilities” consist of the Soyuz aircraft until the OSP is available.  NASA is looking at other options, including doing Spacehabs and extended duration Orbiters (EDOs).  Crew time for science must be increased—the most powerful way is to put more people on orbit.  Until 2010, the only way that can be done is through Soyuz, which NASA cannot purchase from Russia.  Dr. Kennel suggested holding detailed questions until after the next presentation.  He noted that at this point in time, the science optimization alternatives are not completely defined.

Report on Heads of Agency Meeting

Before starting his presentation, Mr. John Schumacher noted that public access to information and a broader participation in Space Station are important issues.  This is a continuing discussion within NASA and among the IPs.  Mr. Schumacher discussed the five-point effort to reform and revitalize the ISS program.  Without success in these five areas, NASA cannot move beyond Core Complete.  The HOA are on a Program Action Plan from now to December 2003.  Science priorities have been established.  The start point of every review has been a status briefing on the engineering milestones and these are on track.  With respect to cost estimating and analysis, the President’s budget amendment is a clear indication that the OMB believes that NASA is back on track.  IP coordination has the attention of the senior leadership of the Agency.  The HOA adopted a Program Action Plan in June 2002.  A Multilateral Partner Program Team (MPPT) was established in August to develop option paths to meet ISS utilization and research requirements.  It recommended a preferred option path to the Multilateral Control Board (MCB) in November.  At the HOA meeting in Tokyo on December 6, an option path was selected to meet ISS utilization and resource requirements.  In addition, the HOA endorsed a process for selecting a configuration option beyond accommodation of IP elements.  Even after that selection, the partnership will continue to look at the configuration option.  Mr. Young observed that it is not clear how NASA can pursue the OSP with this ambiguity of requirements.  Mr. Schumacher indicated that the Program is on track to define the Level 1 requirements for crew rescue in the 2010 timeframe.  

Dr. Kennel stated that it appears that there may be a mismatch in the timing between definition of science requirements and the need to define OSP requirements in the near timeframe.

Mr. Schumacher discussed the HOA meeting in Tokyo.  He acknowledged that the February 2004 build is critical.  At the HOA meeting, the Chair of the MCB reported on the Program Action Plan, the recommended option path, and the process for selection of a configuration option.  Decisions were made on the MCB recommendations and an HOA Joint Statement was approved.  Mr. Schumacher distributed this statement to the NAC members.  The MPPT distilled the options down to five options.  All were driven by science requirements, but other criteria were also used in the evaluation: public inspiration, cost effectiveness, implementation feasibility, probability of mission success, and achievement of IP utilization requirements.  The MPPT looked at ways to increase upmass, crew time, and middeck locker equivalents.  The option paths were described in terms of utilization productivity.  Mr. Schumacher described each of the five option paths.  He emphasized that the paths were developed before the budget amendment was introduced.  Option “4” was recommended and approved.  It would permanently increase the utilization capacity using existing crew rescue capabilities in 2006/2007 and continue increased utilization capability using new crew rescue capabilities in 2010.  In response to a question, Mr. Schumacher noted that Options 1 and 5 did not meet the utilization and research objective.  In terms of a potential delay in the operational phase of the OSP and the lifetime of the Space Station elements, there was discussion among the IPs on these issues.  The IPs felt that the selected option path met the utilization requirements and spirit of the ISS Intergovernmental Agreement (IGA).  The MPPT made it clear that the US could not procure additional Soyuz from Russia.  Over the next year, trade space and configuration activities will be pursued to enable this option.  The HOA unanimously agreed to a process for selecting an ISS configuration beyond the accommodation of the remaining IP elements.  There will be further technical and programmatic assessment by each partner over the next six to twelve months.  The partnership will conduct multilateral discussions to develop conditions for the viable acquisition of the configuration elements, i.e., Soyuz, ECLSS, docking port, habitability, and logistics.  The HOA will agree on a configuration by December 2003.  

Discussion/comments:

In response to a question, Mr. Gerstenmaier stated that the design life is certified to 15 years; however, there is extensive capability well beyond that.  Although pre-planned product improvement (P3I) is not specifically called out, obsolescence, maintenance, and repair are included in the budget plan.  Mr. Young noted that there is an issue over P3I.  A world class laboratory only remains world class through P3I.  Dr. Smarr observed that telescience does not appear to be part of the planning.  He requested a proper briefing on possible ways to increase the research capability through telescience, i.e., how the crew could be leveraged.  Dr. Kennel posed the question:  Will the Station operations support the development of remotely connected experiments as a regular way of doing business?  Mr. Gerstenmaier commented that the “job jar” concept has been very effective in increasing utilization.  In response to a question, Mr. Schumacher noted that the US/Russian protocol says that if the US crew rescue does not show up per the agreements, negotiations can occur.  Capability exists through the eleven Soyuz (2006).  Beyond that point, the Soyuz are understood to be Russian “seats.”  There must be negotiations between the US and Russia for additional crew rescue capability.  Dr. Kennel observed that until the negotiations are tied down, it appears that Core Complete cannot be considered completely credible. 

Agency Budget and Resources

Mr. Steven Isakowitz, NASA’s Comptroller and Deputy Chief Financial Officer, addressed the results of a lot of analysis that has occurred over the past few months.  He noted that it is extremely important that NASA get the Space Station Program back on a credible footing.  The Space Station Program is spearheading a lot of activities that have broader implication for the Agency.  Mr. Isakowitz reviewed the reserve history on ISS from January 1998 through May 2000.  In May 2000, the only option at the time was to scale back the Program.  The charge to NASA was to demonstrate that it could get to a Core Complete Station.  NASA’s ISS Program now has a credible plan and is making good progress at implementing the necessary management reforms.  The Agency has put a major emphasis on priority science objectives as the driver for ISS.  While not yet fully there, NASA is making very good progress towards regaining credibility and building confidence in the ISS Program.  Mr. Isakowitz discussed the implications in the new NASA vision and mission.  There has been a lot of debate about what “as only NASA can” means.  The new strategic plan is divided into two areas:  the means by which things are done (enabling capabilities), and the end objectives (mission-driven enterprises), with education as a cross-cutting objective.  Shuttle, Station, and the Space Launch Initiative (SLI) are inextricably tied together.  NASA has tried to make the connections in a highly integrated fashion.  After a review this summer, it was apparent that the critical NASA part of the SLI was the OSP.  There was a compelling need for this element for crew rescue on the Space Station.  NASA has decided not to go forward with the decision point on a reusable system in the 2006 timeframe.  NASA started to look at the requirements later next decade.  It would be premature to build the next major launch system without clarity on these points.  A decision was made to move the reusable system further out in time.  The Shuttle should be around through at least the middle of next decade.  The next two years are the critical time for the OSP.  Within two years, NASA will make the decision on whether to go to full-scale development or proceed along another path.  The OSP could become the primary crew vehicle.  As a result of the work in the ISTP, NASA proposed an amendment for the FY 2003 budget.  Although little is changing in FY 2003, there are significant changes in FY 2004 – FY 2006.  The White House now feels that putting some funds back into Space Station is a wise thing to do.  When the development of the reusable launch vehicle was deferred, it freed up about $2 billion that could be applied to assure core complete, maintain long-lead items for potential enhanced research, maximize research, add a launch per year, extend operational life, pursue a crew transfer capability, and enable future launch systems.  Dr. Logsdon requested that Mr. Isakowitz show the plusses and minuses over the previous plan for each of these elements.

Mr. Isakowitz showed the Space Station and research budget from 1984 through the present and beyond.  In the near term, the risk is the ability to come down steeply in dollars to get to the Core Complete target.  Dr. Logsdon requested the cumulative budget numbers at each point shown on the chart.  Independent cost estimates and associated processes have introduced new rigor into the ISS Program cost estimates.  The CARD and WBS development enabled consistency in program and technical content.  Although each group used different techniques, all three estimates showed good correlation.  Mr. Young noted that the “most probable” is an 80% estimate confidence level.  Risks exist that may not have been taken into account in the estimates.  In the near term, the Program probably has a shortfall; in the long term, there is a lot of uncertainty.  The budget amendment recognizes the concern over the near-term funding levels.  Reserves have been increased by $485 million through FY 2006.  The extra dollars will be held at NASA Headquarters, and as problems arise, funds will be released.  To the extent that the Program is successful in managing to the planned dollars, the additional reserve funds could be made available for improvements to the Station.  Some of the NAC members were concerned about funding improvements from a pool of money that was labeled “reserves.”  Mr. Isakowitz showed the “traceability” from the $8.3 billion FY 02—FY 06 budget estimates to the $8.8 billion under the current FY03 budget amendment.  A number of specific financial and project control improvements have been put into place to strengthen the financial and project control functions.  Other improvements are being implemented Agency-wide.  Mr. Isakowitz showed an example of full cost estimates for ISS.  This year, the Program has done an extremely good job in holding its reserves.  This allowed the Agency to make the case to OMB and the White House for additional funds for the Program.  In response to a question, Mr. Isakowitz noted that most of the cost analysis was on the Program side, rather than on the research side.  Less risk should exist in that part of the budget.  Ms. Kizca added that additional reserves have been added to the research budgets.  

The Organizing Questions and Office of Biological and Physical Research (OBPR) Research Plan.

Dr. Howard Ross, Deputy Associate Administrator (Acting) for OBPR, addressed the “questions” task from the last NAC meeting.  An OBPR Research Plan is being prepared that complies with Congressional direction.  This Research Plan includes the organizing questions.  The ISS communications strategy will be developed by a NASA team led by the Public Affairs Office.  The Plan and questions will be used to form the scientific foundation of the ISS communications strategy, as recommended by the NAC.  The questions and the draft Research Plan were vetted and endorsed by selected members of the NAC and the Biological and Physical Research Advisory Committee (BPRAC).  Dr. Ross reviewed the outline of the Research Plan content.  The source material for formulating the organizing questions included the Agency vision and mission statements, NASA Exploration Team reports, ISS-planned investigations, internal agency guidance, external committee recommendations, and Sounding Board recommendations.  The premise for the questions is that humans will extend the exploration of space.  The organizing questions for the OBPR mission are:  How can we assure the survival of humans traveling far from Earth?  What must we know about how space changes life forms, so that humankind will flourish?  What new opportunities can scientific exploration bring to enrich lives and expand our understanding of the universe?  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 generations to take the journey?  These questions have been broken down into smaller units.  In each one, roadmaps are being developed for the research.  Dr. Ross showed the mapping of the ReMAP priorities to the overarching questions.  He discussed each of the questions, giving examples of ISS research and where the program is going in each area over the next 15 years.  Details will be fleshed out over the next several months.  In response to a comment, Dr. Ross stated that the “grand challenges” of physics will be vetted with the open community.  With respect to fundamental biology, ReMAP’s cellular/molecular biology box has a fundamental research aspect.  Regarding the last organizing question (education), Dr. Ross indicated that there is a lot of activity in public and educational outreach.  Crew is essential, plans must be adaptable, and the Space Station system must be flexible.  For public purposes, the organizing questions will be shortened.  The OBPR Research Plan will be finalized for Congress in January 2003, and vetted to advisory committees in April.  

IMCE Status Report

Mr. Tom Young reported on the November 2002 IMCE Task Force review.  The objective of the review was to evaluate NASA’s progress in addressing the November 2001 IMCE Report.  Reprogramming has been done, management changes have been implemented, and a first class team of people is leading the activity.  This year, the Task Force would say that the program is credible (given the budget amendment), with the caveat that there must be a way to continue to have crew rescue activity.  IMCE expects that this problem will be solved in a responsible way.  The MIS is impressive.  The right things are being done, although they are not yet complete.  With respect to enhancing the science return, much has taken place and the indicators are good, but there are still things that could be done to strengthen the area.  In terms of enhancements beyond Core Complete, there is still not enough detail for the Task Force to make an assessment.  At the November 2002 meeting, the IMCE’s assessment of probable outcome of acceptable program performance would be “yes.”  The Task Force was impressed with the new ISTP and felt that this was the proper vision for NASA.  There has been significant progress in nearly all aspects of the ISS Program, and a credible Core Complete program has been established.  However, the credibility is dependent upon approval of the FY 2003 budget amendment.  The management structure is not identical to the IMCE recommendation, but is effective.  The IMCE was encouraged by the ISS Program Scientist position, but felt that the Program should pursue more direct outside scientist involvement.  In the planning and performance area, there has been significant activity.  New performance monitoring tools and processes have been implemented.  With respect to research activities, ReMaP would have been laudable but inadequate without the integration of the other NASA activities.  The priorities are established and the program is science driven.  The IMCE highlighted the centrifuge as an essential element, and suggested a back-up plan to maintain the schedule.  The International Core Complete plan is reasonable with a “stretched schedule.”  There is significant risk with the Node 2 schedule, but a likely slip can be accommodated within the FY03 budget amendment.  The Program roadmap leading to an expanded research capability is in the early stage of development.  Mr. Young noted that the one thing that the IMCE didn’t do collectively was highlight a list of “worry items” or “special attention” items.  In his opinion, these are: performance to plan; the February 19, 2004 date; using reserves for program enhancements until well beyond the standpoint of knowing that they are not needed for the core program; and the MIS.  In the research area, the special attention items are: the centrifuge; research funding; user involvement; enhanced availability of crew time; continued crew rescue capability from 2006 until the OSP is available; the OSP; a plan for full utilization of the research capability of the Station; and an approach to P3I.  The IMCE applauds what NASA has done, but cautions that NASA should not to declare victory until the clock reaches zero.

In response to a question, Mr. Young noted that the IMCE recommendation on the civil servant curve has not received as much attention as other areas.  However, the Program Manager is committed to follow the downward curve of contractor staffing and there is a plan to do this.  If it doesn’t happen as well as hoped, there is reserve to cover it.  With respect to the OSP, the IMCE looked at the space plane as a concept, and it looked good.  However, it will be a challenge.  There are a number of lessons learned that NASA should implement in getting the OSP program off on the right foot.  There is a technical solution (Soyuz); the issue is who is going to pay for it during this timeframe.  This is so critical to the success of the ISS that the participating countries will find a solution.  Dr. Smarr observed that a reliable schedule for a 6-person capability should be a high priority.  This will be the new credibility barrier for NASA.  Mr. McDaniel observed that the NAC is now hearing solutions rather than just problems.  

Report of the Planetary Protection Advisory Committee (PPAC)

Dr. Norine Noonan provided an update on the PPAC activities.  At its last meeting, the PPAC heard in detail about the Mars Exploration Program.  There appears to be evidence of abundant water either on or under the surface.  The 1992 report from the National Research Council (NRC) established the current planetary protection requirements.  This needs to be updated and NASA has requested that the NRC take this action.  PPAC is beginning to inquire about the methods used to measure microbial content.  One current threat is a plan to re-implement the use of radioisotope power sources.  PPAC is looking into the requirements that should be placed on spacecraft that use such devices that could melt subsurface ice.  The PPAC is the entity the will govern planetary protection, both nationally and internationally, in the future.  There are other bodies that have yet to be explored in detail and exploration may present planetary protection challenges, e.g., the Huygens probe.  The PPAC issues for future consideration include advising NASA on the following:  implementation of the Space Studies Board (SSB) recommendations for sample return missions; methods for microbial detection and characterization on spacecraft; sterilization techniques for spacecraft use; current NASA planetary protection directives; and public communication of planetary protection issues.  In response to a comment, Dr. Noonan indicated that the PPAC will begin to explore issues related to life detection.  Dr. Kennel asked Dr. Noonan to come back to the NAC with the PPAC views on this topic.  

Dr. Kennel adjourned the open session at 5:00 p.m.

Thursday, December 12

Overview:  Office of Aerospace Technology

Dr. Jeremiah Creedon, Associate Administrator for Aerospace Technology, provided an overview on NASA’s Office of Aerospace Technology (OAT).  OAT has many customer segments, both internal and external to NASA.  The mission of OAT is to pioneer and validate high-payoff technologies.  There are four strategic themes:  aeronautics technology, the SLI, mission and science measurement technology, and commercial technology partnerships.  Dr. Creedon discussed each of these themes.  In concert with others in the aeronautics field, OAT has developed a “NASA Aeronautics Blueprint” that addresses key aviation challenges—limits to capacity, noise and emissions, security and safety, technical superiority, a declining workforce, and global market share and leadership.  Within aeronautics technology, there are five strategic theme objectives:  to protect air travelers and the public; to protect the environment; to increase mobility; to protect the nation; and to explore new aeronautical missions.  Dr. Creedon described the programs within the aeronautics technology theme—safety and security, airspace systems, and vehicle systems—and discussed some of the results and applications.  OAT’s goal is to bring the technology to the point where it can be picked up and used in the aviation industry.  For example, to facilitate transition, Ames Research Center (ARC) has been following a practice of developing the tool, debugging it, and providing it as an “advisor” in actual airports.  To address the saturation problem, OAT is looking ahead to an expanded air transportation system utilizing a range of technology and operational strategies.  In response to a question, Dr. Creendon indicated that NASA has indeed looked at the past in terms of safety.  Mr. Danzig commented that there have been attempts at technological innovation, but the accident rate has remained more or less constant for the past 30 years.  What factors are at work to keep it this way?  These same factors are likely to be at play now.  What kind of research do we need to do to improve performance?  Dr. Trimble observed that the problem is the economics of the putting the solution into implementation in a rigorous FAA testing procedure.  Dr. Creendon stated that if procedures are wrapped around better technology, the result will be a lower accident rate.  In terms of safety, OAT decided to approach the problem in a different way, e.g., synthetic vision.  Dr. Crawley noted that there is a scaling with capacity that has allowed the accident rate to remain constant.  With the increase in traffic, it takes technology just to stay at a constant rate.  Dr. Mortazavian noted that human factor errors make up about 70% of all accidents.  Part of the solution would be to make the system robust with respect to human error.  Optimal utilization of capacity, better use of information technology, and more adaptive and reconfigurable control systems would take us a long way.  Dr. Kennel observed that the full value of OAT’s technology development is not being realized.  We need to understand why that is so, and this should be an important part of the mission.  

Dr. Creedon discussed the SLI.  The initial SLI included a reusable booster, NASA-unique systems, a crew return vehicle, the Space Shuttle, and alternative access.  In the replan, there is a tight coupling among research, Space Station, Shuttle, and SLI.  The new ISTP ensures access to the ISS for the foreseeable future and will enable new science-driven exploration in the long term.  It now consists of three major components:  Space Shuttle, the OSP, and next generation launch technology.  Several complementary studies are underway.  We need to develop a mission needs statement that says what we think the job of the OSP is.  In addition, we need to have a one-page set of Level 1 requirements that are top level requirements that the vehicle must meet; however, it should not specify how the vehicle would meet those requirements.  Two years from now, we will make a decision on whether to go ahead with full-scale development on the OSP.  At that time there will be a fully competed development.  The result, in 2012, will be a crew transfer vehicle that will be human rated.  Two years earlier there will be an ISS crew return capable vehicle.  The OST could provide a bridge to a new launcher.  OAT has not yet estimated what the actual development costs of the OSP will be.  In terms of a candidate mission needs statement, the OSP will be a “people hauler.”  Sen. Glenn observed that a simple “emergency” return vehicle is the more immediate need.  Dr. Creedon noted that there will be a number of system studies to determine what the Level 1 requirements should be.  Dr. Kennel requested that NASA consider providing the NAC with a “bare bones,” Level 1 set of requirements and options (and cost for each) at the next meeting.  If there is a problem with funding the larger, crew transfer system, there could be a fallback to a simpler vehicle.  Dr. Smarr suggested that NASA look at the goal—accomplishing the science.  It appears that there is a “rush to judgment” for an OSP.  A simpler vehicle would mitigate the urgency of developing an OSP by 2012.  Dr. Creedon indicated that he intends to strongly resist having conflicting Level 1requirements placed on the OSP.  For the new ISTP, NASA is trying to make the best use of on-going activities, e.g., a technology demonstration vehicle for the OSP.  In response to a question, Dr. Creedon noted that the first changes in budget request will be in 2005 or 2006; funding up to that time will come from the budget amendment.  The current objective for the OSP is to provide both an early crew return vehicle in FY 2010 and subsequent crew transfer vehicle capabilities in FY 2012 to support the ISS for crew rescue, crew transfer, and limited cargo capability.  Dr. Creedon briefly described the program content for the OSP.  The objective for next generation launch technology is to develop technology to make the next generation launch systems safer, more affordable, and more reliable in support of ISTP reusable launch vehicle decision points.

Dr. Creedon briefly discussed the last two themes:  mission and science measurement technology and commercial technology.  He cited several examples from current programs:  cryobot ice explorer; autonomy for Mars mission operations; tunable laser transmitters for Lidar missions; an investigation organizer for mishap support; computing support for returning the Shuttle to flight; and a fetal heart monitor.  OAT is developing high-risk technologies to help solve significant national problems and benefit our quality of life.  It works in partnership with industry, academia, and other government agencies to ensure technology transfer.

Further discussion:

Sen. Glenn commented that NASA must provide for an emergency vehicle that could be loaded and leave the Station in minutes.  NASA should look at the simplest way to get people back to the surface of the Earth (to an ocean).  This should be considered before the Agency goes ahead to spend money on the space plane.  In response to a question about technology relative to missions, Dr. Creedon stated that OAT needs to work with the Office of Space Science and the Office of Earth Science to ensure that the technology reaches the mission.  The science codes have designated people to work with Code R help steer what technology OAT works on.

Strategic Planning and Budget/Performance Integration

Mr. Doug Comstock, Director of Strategic Investments, discussed the Agency strategic plan, budget changes, and the integrated budget and performance document.  The strategic plan is driven by the new Agency vision and mission.  Agency level goals have been identified for each of the three mission areas.  There is greater emphasis on providing policy-makers and others with timely information, technology, and useful tools that address priority issues of international importance.  Decisions are science-driven for research and exploration, not destination-driven.  Human presence beyond low Earth orbit (LEO) will be enabled as a means to scientific exploration, not an end in itself.  Investments are justified by their contribution to the long-range vision.  Education is part of NASA’s core mission and will be an integral part of NASA’s programs.  More citizens and students will participate in programs.  NASA will pursue activities unique to its mission in air and space.  Activities will be integrated across the Agency, and the mission will be carried out as a diverse, unified team.  Programmatic and budget decisions will be aligned with the mission statement.  The new exploration strategy is based upon stepping-stones and flexible building blocks rather than a giant “leap” (the Apollo approach).  This approach is robust and flexible, driven by discovery, and firmly set in the context of national priorities.  Mr. Comstock displayed some of the stepping-stones that could be pursued in terms of human and robotic exploration.  A robust integrated strategy, rather than a single course of investigation, yields greater opportunities for discovery.  NASA is making a number of highly-leveraged investments in nuclear systems, integrated space transportation, in-space propulsion, a restructured Space Station, and bioastronautics.  Mr. Comstock discussed the Agency strategic plan and process.  As noted in an earlier presentation, the new strategic organization will emphasize both mission-driven elements and enabling capabilities.  The structure of the strategic plan starts with the vision and mission at the top.  There are ten Agency goals that are supported by various elements across the Agency.  At the next level are the themes, which represent the structure to implement the goals and are the various budgetary elements within the Agency.  The objectives discuss how NASA will achieve the goals.  Mr. Comstock showed the relationship between the ten mission-driven and enabling goals and the eighteen science, aeronautics, exploration, and enabling capability themes.

The current budget structure for FY 2003 has two budget accounts:  (1) human space flight and (2) science, aeronautics, and technology.  This structure emphasizes the split between human and science.  The new proposed budget structure is tied to the mission-driven elements (science, aeronautics, and exploration) and the enabling capabilities.  This matches the strategic plan construct and emphasizes science and technology versus capabilities as opposed to science versus human space flight.  The Congressional budget submission will include the NASA Strategic Plan, the NASA Integrated Budget and Performance Document, and the NASA Performance and Accountability Report.  The new Integrated Budget and Performance Document will have more detail, including mission life-cycle cost.  Quarterly updates are planned.  This document will be used by the Agency managers as a signed commitment agreement.  The new budget structure drives the organization of the document.  Mr. Comstock described the content of the new document.  One of the areas where the Agency has had some trouble in the past has been releasing a development number prematurely.  The intent is to clearly separate those budget numbers in which NASA has confidence (the development numbers) and those numbers that are still in the formulation process.  In terms of performance measures, the goal is to have performance measures that tell the story of what the Agency is trying to do.  Through a process of workshops, outside advice, and review teams, significant improvements have been made in performance measures.  The new approach to strategic planning and budget and performance integration should allow NASA to better achieve its new vision and mission.

Discussion and comments:

In response to a question, Mr. Comstock noted that the House and Senate have included funds for the new Nuclear System Initiative.  This will be an opportunity to transform what NASA can do in the outer planets.  In response to a comment, Dr. Kennel indicated that the NAC can now move to spending more time on some of the other elements in the strategic plan.  Dr. Logsdon commented that the Agency’s top priority goal is understanding and protecting our planet.  The NAC has not paid very much attention to this goal in the past.  The Council should consider focusing on this area at future meetings.  Dr. Kennel noted that it is an opportune time to listen to the Earth Science team. The President has just announced a restructured Global Climate and Research Program.  In response to a question, Mr. Comstock noted that the Administration is trying to develop closer ties between performance and funding.  Mr. Berteau commented that the new integrated strategic, budget, and performance plan reflects a groundbreaking approach.  It has the greatest clarity of linkage that the NAC has seen to date.  Although it is highly ambitious, the NAC was pleased to see a very strong beginning for an integrated approach.  Dr. Christensen commented that the Space Science strategic planning and performance assessment, which has been in practice for the last several years, is very similar to the new Agency approach.  It has been a very effective activity.  It brings the community into the planning process and is very unifying.  Dr. Kennel commented that it is a good step forward to recognize that there are both annual and long-term performance measures.  However, several annual “failures” should not negate one giant long-term success.  Mr. Danzig suggested that the NAC look at some good examples of translation of vision into action, e.g., the Space Science plan.  NASA should take care that the articulation of the process not become an end in itself.  

Advisory Committee Reports

Dr. Rafael Bras summarized the challenges ahead for the Earth Science Enterprise (ESE) and the Earth Science and Applications Advisory Committee (ESAAC).  NASA is the largest contributor to the nation’s effort in global change research.  It is nearing completion of the deployment of the first series of Earth Observing System (EOS) satellites.  Planning for the future has been a focus of the ESSAAC the past few years.   During the last few years, there have been a number of accomplishments.  The EOS Data and Information System (EOSDIS) has been put on track.  Most satellites are already in orbit and data is flowing to the science community.  ESE has achieved a stable and appropriate balance of investment between observing systems and research and has created a science-driven strategy for the next decade.  Detailed science implementation planning has begun.  ESE has also created an applications strategy that has a sound process and specific priorities and partners.  Dr. Bras showed an example of one of the roadmaps and the outcome of one of the Explorer missions—the Gravity Recovery and Climate Experiment (GRACE).  The applications approach is to focus on a finite number of discrete applications of national priority, employ a “systems approach” integrating missions, models, and decision support systems in a common architecture, and leverage investments in NASA and other federal agencies and national organizations.  One of the products has already been adopted is now integrated into the NOAA predictions of hurricane tracks.  ESE and ESSAAC need to move in a better way from the detailed science plans to an integrated view of observing missions and technology.  ESE can use NAC’s help.  ESE must respond to the renewed challenge of the new NASA missions and the interagency Climate Change Science Program.  The organization needs to continue to improve the applications strategy, technology transfer, and collaboration with mission agencies and the private sector.  It also needs to manage the issue of exploratory and long term observations.  The ESE needs a fresher articulation of the importance of Earth system science to “improve life and protect our home planet.”  A broader community, scientific and non-scientific, must be engaged.  

Mr. Knox Tull, Chair of the Minority Business Resource Advisory Committee (MBRAC), reported on his committee.  The major goal of the committee is to monitor the activities of NASA’s Office of Small and Disadvantaged Business Utilization.  He thanked the NASA administration for continuing to provide leadership in the area of small, minority, and women-owned business utilization.  Mr. Ralph Thomas, Assistant Administrator for Small and Disadvantaged Business Utilization, noted some highlights from the FY 2001 Report on Small and Disadvantaged Business Utilization.  The law requires that at least 8% of prime and subcontract dollars go to small and disadvantaged businesses.  NASA is currently at 19.3% because of its small and disadvantaged business utilization initiative.  The Office sponsors a free, 3-day training course for small and disadvantaged business; for more sophisticated business, the Office sponsors forums.  More than $100 million have been awarded to the firms participating in the forums.  There is also a mentor/protégé program to expand the technical capability of small and disadvantaged businesses.  The Office shows businesses how to become ISO 9000 certified.  There are two major conferences per year—one at JPL and one on the east coast.  In addition, there are special procurement initiatives to bring people into the core work of NASA.  Mr. Thomas distributed copies of the magazine Linkages that contained articles that describe the accomplishments of NASA in small and disadvantaged business utilization.  The MBPRAC is currently focusing on the President’s strategy on contract bundling—a strategy for increasing federal contracting opportunities for small business.  

Mr. Benjamin Neumann reported on the most recent meeting of the Aerospace Technology Advisory Committee (ATAC).  The ATAC holds two meetings per year plus a joint session with the FAA’s Research, Engineering, and Development Advisory Committee (REDAC) once per year.  Mr. Neumann showed the new ATAC organization.  It now has four subcommittees.  The subcommittees are active and focused on revolutionizing aviation, space transportation, pioneer revolutionary technologies, and commercial technology.  All will help with performance goal and metric setting.  The ATAC has recommended that in the area of Air Traffic Management, NASA should have an integrated plan with the FAA, a plan that is clear on the roles and responsibilities of each agency.  At the program level, there should be joint planning.  The ATAC complimented NASA on the strategic planning as presented in October, and applauded NASA for coming forward with the new ISTP that shows better integration with the ISS and DoD. 

Summary and Conclusions

The NAC expressed its interest and concerns through the recommendations for and design of the next meeting, which will be held at Stennis Space Center, March 19-20, 2002.  

Dr. Kennel suggested that it would be appropriate to devote one two-hour block of time, plus the Center visit, to the Earth Sciences (e.g., the entire morning of the second day, total of three hours).  A second two-hour block should be devoted to the OSP.  Some questions to be addressed include:  What is NASA’s vision for the ISTP, particularly with regard to the Space Station?  What is the vision for the space operations of the Agency ten-years hence?  What are the Level 1 requirements for the OSP?  That leaves one two-hour session and two one-hour sessions, in addition to executive sessions.  The NAC suggested the following topics for consideration:  a presentation from the communications enterprise, a presentation on community/public outreach (1 hour), reports from the committees, education and human resources/NASA staffing, feedback on the status of ISS, and a discussion on NASA’s vision.

Mr. Tull recommended that one hour be kept open or flexible in order to devote more time to something that may “spill over” from other agenda items.

Mr. Gregory offered several suggestions on what the NAC could address.  The NAC could express opinions about the following:  the emphasis that NASA has on aeronautics and what NASA should be doing in the future; whether NASA should have a role in homeland security; and what the role of humans beyond low Earth orbit should be.  

Dr. Kennel suggested asking the two other science committees (Earth and Space) to look at what kinds of things could be done in space utilizing the ISS and beyond.

Mr. Gregory relayed Mr. O’Keefe’s expression of gratitude for the NAC’s passion and dedication.  

Dr. Kennel adjourned the meeting at 2:30 p.m.
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