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Wednesday, March 19 

Opening Remarks

Dr. Charles Kennel, Chair of the NASA Advisory Council (NAC), called the meeting to order and welcomed members and attendees. Mr. Bill Parsons, Director of the Stennis Space Center (SSC), welcomed the NAC to the site.  The first day of the meeting was given over to the presentations and discussions on the flight of Columbia, an overview of the Stennis Space Center, and NASA’s Education Initiative.  In the afternoon, the NAC witnessed a test firing of the Space Shuttle Main Engine and went on a tour of SSC.  On the second day, the NAC heard a report on the Orbital Space Plane and received a presentation on NASA’s Earth Science Program. 

Dr. Kennel joined the Administrator in welcoming two new members to the NAC:  Mr. James Cameron and Dr. Ronald Merrell.

NASA Administrator Remarks

Mr. Sean O’Keefe, NASA Administrator, noted that there are a number of challenges that the Agency is facing.  He indicated that the NAC would have an opportunity to hear a rundown of the Columbia recovery efforts and the events over the past few weeks.  Over last summer and fall, the Agency has been developing a plan for maintenance of the Space Shuttle orbiter fleet for as long as can be justified, based on the service life.  NASA will begin the process of laying out the plan for modernization efforts to keep the Shuttle flying over the next decade or longer.  

The meeting agenda was modified to adapt to schedule changes of the speakers.  Due to family illness, 

Mr. Glenn Mahone was unable to be present at this meeting to give a presentation on NASA communications.  A briefing by Dr. Amy Donahue, Senior Advisor to the Administrator for Homeland Security, on the Lufkin, Texas, Columbia recovery activity was added.

Flight of Columbia
Mr. Michael Kostelnik discussed the status of the recovery operations and the Space Shuttle Program.  The independent board, the Columbia Accident Investigation Board (CAIB), is doing the analysis and investigation, and NASA’s field Centers are providing support to the analysis.  Mr. Kostelnik showed the timeline of events from the start of peak heating through loss of signal (about a 10-minute period).  This type of information is being worked by the experts and presented to the CAIB.  Most of the recovery activity has been around the Lufkin area.  The independent board was convened by the NASA Administrator approximately 75 minutes following loss of contact with Columbia.  From that point on, the CAIB became responsible for the investigation.  The CAIB has been tasked to determine the facts surrounding the accident, determine the actual or probable causes of the accident, document findings, recommend preventative actions, and produce a final report as soon as possible.  Mr. Kostelnik reviewed the CAIB membership, noting that there is a tremendous amount of accident investigation experience on the board.  They are supported by a large number of consultants and staff.  A Task Force was created to provide the primary interface between the Board and NASA.  The Headquarters Columbia Accident Team (HCAT), chaired by Mr. Kostelnik, grew rapidly into a command post.  The organization is being re-drawn to map to the three panels of the board:  material issues, operations, and orbiter.  Reconstruction operations are underway at the Kennedy Space Center (KSC).  Mr. Kostelnik showed some Department of Defense (DOD) imagery of the Shuttle Columbia just prior to the accident.  The imagery and the telemetry downlink will provide a lot of information.  

All Shuttle missions are on hold pending completion of the CAIB review; however, the projected flight rate of 5 launches per year remains unchanged.  Mr. Kostelnik noted that the three remaining orbiters are sufficient to continue International Space Station (ISS) assembly.  Mr. Kostelnik showed the critical path to US Core Complete.  Assembly will rely on Orbiters 104 and 105.  The actual manifest will be driven by the cause of the accident and the nature of the fix.  The outcome of the investigation may drive changes in vehicle design and processing that would require implementation prior to return to flight.  It is not clear that the debris from the external tank was the cause, but there was some debris strike on the left side of Columbia, and NASA is aggressively working the bipod foam issue.  The Shuttle Program is starting to evaluate on-orbit inspection techniques and repair options.  NASA is creating a formal return-to-flight infrastructure, including establishment of a Space Flight Leadership Council (an executive group) and a formal return to flight team.  The team will include personnel from the Space Shuttle Program office, field centers, and others.  NASA is looking at a launch opportunity as early as Fall 2003.

The ISS crew and hardware is in good shape and science continues.  The Program is re-planning operations, but the Station does not have the consumables to continue to support a crew of three until return to flight.  The ISS has been re-boosted to a higher altitude to save propellant.  The consumables dictate a crew size of two.  NASA is working with the partners to take the Soyuz taxi flight for resupply for the two crew and to use the Soyuz to replace the current 3-person crew with a two-person crew.  The Program is looking at ways to accelerate another Progress in 2003 and 2004.  Mr. Kostelnik discussed the consumable projections.  Currently, water is the limiting element.  Ground processing continues as planned.  Node 2 delivery remains a high priority.  All of the International Partner (IP) elements are on track.  Initially, the Program will keep the manifest in the same order.  Another logistics flight may be needed, depending on experience over this year.  The ULF-1flight and the Hubble Space Telescope (HST) servicing mission have been re-manifested into the three-orbiter fleet.  Research re-planning is in work by the Office of Biological and Physical Research (OBPR).  With a two-person crew, as much as 35% of the planned research could be done, depending on upmass.  The Program intends to maximize science within the constraints of consumables and crew time.  Additional Progress funding is an issue and this will be a real test of the partnership.  Discussions with IPs are ongoing at several levels.  With respect to the budget, both programs will need to be re-baselined.  This will be driven by the findings of the CAIB.  Mr. Kostelnik discussed the status of Node 2, which should be on dock at KSC by May 2003.  He stated that he would give the NAC a copy of the presentation on the service life extension activity and could provide a status report at the next meeting if desired.  NASA has not given up on increasing the crew in the long run, and is working on a plan for the ISS to reach its full potential.  Two elements that the Program is continuing to fund are the US Regenerative Environmentally Closed Life Support System (ECLSS) and Node 3.  Mr. Kostelnik showed the path to IP core complete.  Although the Columbia accident was a major setback, the ISS on-orbit operation is continuing and assembly is supportable with three orbiters.  At this time, the budget impact of the Columbia accident is unknown.  

Questions/comments:

In response to a question regarding a possible systemic cause, Mr. Kostelnik indicated that the Agency is optimistic that there is some specific shortcoming that caused the accident, and the Agency will fix it.  The Shuttle has been flown safely over a long period of time.  At the same time, there will be a great deal of care taken with future operations.  During the return-to-flight phase, NASA will look at every conceivable thing.  Mr. O’Keefe added that the media has drawn comparisons with the Challenger, but there is really very little that is comparable.  Unlike Challenger, there is nothing that is showing up as a major deficiency.  It will probably be one of three things, or a combination of all three:  (1) a hardware failure of some variety; (2) a process failure; or (3) a judgment call.  Mr. Kostelnik commented that NASA should not lose sight of its long-term vision.  In response to a question, Mr. O’Keefe noted that until 8:52 am on February 1, there was no anomaly that surfaced on any sensor.  If there had been any clue of any problem, there is no end to what NASA would have done to bring the crew back alive.   Mr. Gehman, Chair of the CAIB, has stated that the Board believes there are six to ten active scenarios, and all of these are being examined.  One by one, they will be eliminated through fault tree analysis.  In all likelihood, it is only a question of time until the board hones in on a final scenario and a probable cause.   Mr. McDaniel commended the Agency on its handling of the event.  The return-to-flight focus is admirable.  In response to a question, 

Mr. Kostelnik indicated that the Program will be looking at operational considerations to maintain or return the crew.  The ISS could provide another capability for structural examination and repair of the Shuttle.  

Dr. Kennel endorsed all of the laudatory remarks made by NAC members.  Mr. O’Keefe added that the Program has initiated a responsible approach to return-to-flight.  There is an opportunity to make some changes and improvements that are unrelated to the accident.  Mr. Gehman has adopted the approach of the FAA—as the cause is found, information will be released, even if the report is not complete.  Advisories should be released fairly soon.

Mr. O’Keefe introduced Dr. Amy Donahue, who has been at Lufkin overseeing the coordination of federal agencies and state and local governments, organizations, and activities relating to the Columbia recovery efforts.  Much sensitivity has been exhibited by the FBI and others in dealing with human remains.  The manner in which this aspect has been handled has been exemplary.  Dr. Donahue described the ground operations in Texas, discussed the various components and how the operation has changed over the past six weeks, and answered questions from the NAC.  The Shuttle Recovery Azimuth Check (prepared by FEMA for local governments) was distributed to the NAC members.  She also displayed some working documents (maps) that are guiding the tactics on the ground.  

Dr. Donahue pointed out that NASA is in the middle of one of the most significant intergovernmental response operations in history.  It involves more agencies and sectors of society, as well as a larger debris field, than September 11.  This has taken considerable work by about 85 organizations and around 18,000 people.  On February 1, there were three primary missions for the people in the field:  protect the public from hazard; recover the crew, with respect, care, and dignity; and collect the evidence.  It is remarkable and fortunate that no one on the ground was hurt by debris, and there was very little property damage.  No piece of orbiter material has been found outside of Texas and Louisiana.  In addition to the three missions that she cited, Dr. Donahue noted a fourth mission — to compensate those who bear the cost of this effort or those who are affected by the operation.  This is being managed by NASA and FEMA.  On February 1, the field team was in a civic center in Lufkin.  It is to the great credit of the Texas Department of Public Safety and the Texas Forest Service that the emergency operation center got underway and was working so well.  This effort brought together agencies that usually do not work together, but should learn to work together for Homeland Security purposes.  Everyone knew the four missions and rallied behind the leadership of the EPA, NASA, FBI, and FEMA.  Agencies came together to solve the traceability questions.  All of the documentation went to the NASA Johnson Space Center (JSC) and the material went to KSC.  Lufkin was not the center of the operation in all aspects—there was JSC, Karswell (Dallas), Texas, and smaller command posts.  The complexity of Lufkin alone does not capture the complexity of the operation overall.  Ultimately, a reporting system was staffed by the Texas Forest Service to answer the call of civilians.  Information technology and communications (cell phones, internet, satellite communications to field sites, etc.) was organized to support the effort.  An analytic team from the KSC was on the ground and the NASA/EPA and NASA/FBI relationship kept track of the dynamic environment.  This was the first two weeks.  

The next, following four weeks were a more disciplined structure.  On February 14, the team turned to the question of Shuttle material recovery and the US Forest Service was brought in.  There are now three main operations:  a ground search through Texas and Louisiana (the main part of the debris field – 240 miles long by 4 miles wide); an air search (by helicopter and fixed wing aircraft, out to about 10 miles wide); and a water search.  The ground search is being done from four base camps by Forest Service personnel.  About half of the area has been searched.  The air search is about 60% done in the corridor.  The flight path went across the Toledo Bend Reservoir, and sixty-six Navy and police divers are diving on this terrain.  In addition, there are multi-beam sonar operations and autonomous underwater vehicles.  About 2000 targets have been identified and about 1500 have been cleared to date.  It is a very difficult operation, and no orbiter pieces have yet been recovered from the water.

 In response to a question, Dr. Donahue indicated that a lot of analytic work has been done on the ground to determine the pattern of the debris field.  The corridor was chosen based on modeling, and the models drove the search strategy.  The analysis informs the search and the search informs the analysis. 

Dr. Donahue showed a video on the incident command response operation.  About 5700 people are currently searching the ground.  This should continue for at least the next several weeks.  The search effort should be largely completed around the end of April.  To date, the government has spent about $165 million, not counting what private citizens, local restaurants, etc. have spent.  About 43,000 pounds of material have been collected (about 19% of the Shuttle landing weight).  The NTSB and NASA are working together on very targeted search efforts.  

Dr. Donahue noted that there is widespread citizen support for the space program.  They want to help each other and the team.  She commented that the Government has a lot of resources that is doesn’t know it has, for example, the capabilities of the Forest Service.

Questions/Comments:

Mr. Gregory noted that it should be apparent from what has been presented that NASA is not operating “status quo” or waiting to do things in series.  He invited the NAC to talk about what is being done with people who could or might make a difference in the future.  In response to a question regarding flight path hazards, Mr. Gregory indicated that there are safeguards that could evolve from the Columbia Accident Investigation Board.  This will be part of the considerations for reentry.

Overview of the Stennis Space Center (SSC)

Mr. Bill Parsons showed a short video on SSC, a unique federal and commercial city and community of partnerships.  About half of the Center is Navy (Naval Meteorology and Oceanographic Command), and many of the Earth remote sensing activities are synergistic with the Navy.  Intergovernmental Personnel Assignments (IPAs) have brought considerable operational experience to the Center and this is one of the elements of this unique federal and commercial city.  One of the premier things that SSC does for NASA is test rocket engines, including the Shuttle main engine.  In addition, its Earth remote sensing activity can help state and local governments, private industry, and the nation.  SSC has about 300 civil servants and about 1500 contractors.  However, there are about 5000 people collectively in the federal and commercial city.  Dr. Kennel commented that with the representation of USGS, EPA, etc., a capacity for Homeland Security work could be established at SSC.  Mr. Parsons stated that he has created an Executive board and is getting a good inventory of capability.  In response to a question, he noted that the educational activity at SSC focuses on middle and high school students and teachers.  A special effort is being made to get opportunities out to the rural schools.  Dr. Donahue added that a large contingent of the Space Flight Awareness Program has been sent to Texas for educational outreach, and people are permanently located with the field camps.

NASA’s Education Initiative

Dr. Adena Loston, NASA’s new Associate Administrator for Education, discussed the direction for the Education Enterprise.  NASA’s role is about capturing and claiming a responsibility for what is happening in the nation’s classrooms, particularly in math, science, engineering, and technology.  The underpinnings are firmly rooted and grounded in the national agenda.  In terms of strategic directions, NASA is focused on impacting the “pipeline” and making a difference in the workforce.  NASA’s goals include motivating students, providing educators with teaching tools, investing resources wisely, and engaging underrepresented students and educators.  Within the NASA portal, there are three elements:  kids, students, and educators.  The Agency is in collaboration with the National Science Foundation and the Department of Education on the blueprint for education.  Two of NASA’s themes are part of the Education Enterprise:  to inspire and motivate students and to engage the public.  An executive council retreat on March 11, 2003, led to the development of basic criteria for all education programs:  customer focus, NASA content, NASA pipeline, diversity, evaluation, and partnerships/sustainability.  Everyone is in agreement with this model.  There are four new initiatives for FY03:  Explorer Schools (for training teachers and administrators in 50 pilot schools); Explorer Institutes (formalized relationships with museums, planetariums, etc.); a Science and Technology Scholarship Program (a service for scholarship concept); and an Educator Astronaut Program (engaging K-12 teachers as fully qualified permanent members of NASA’s Astronaut Corps).  To date, there have been 6200 nominations and about 3400 nominees for the Educator Astronaut Program.  Currently, there are 7695 individuals that are members of the “Earth crew.”  About 500 of these people are working on specific “missions.”  One of the missions is:  What is the “Right Stuff” to be an Educator Astronaut?  The fundamental goal is to get students inspired and motivated.  The Educator Astronaut program has been hugely successful, and response from the education community has been extremely positive.  The website is http://edspace.nasa.gov.   

Questions/Comments:

Dr. Noonan recommended that NASA look at the Website for “kinetic city,” which is highly interactive.  In response to a question regarding follow-up and continuing efforts, Dr. Loston indicated that there are Education Resource Centers for every state.  Also, every Enterprise has amassed reservoirs of resources that can go out to teachers.  The Education Enterprise is working at meta-tagging the resources and products to make them available to teachers.  It will be tracking the success of the technical support and resources.  Dr. Mortazavian commented that the function of education is to impart factual knowledge, develop the critical ability to think, encourage imagination, and inculcate a love of learning and discovery.  How is it possible that countries with fewer resources than the US are scoring better on education tests?  Perhaps we should focus more on substance and less on the entertainment value.  Dr. Loston stated that studies show that the current generation needs a “commercial” about every 13 minutes.  Sen. Glenn noted that the No Child Left Behind Program is much criticized on the Hill because no one asked for any money to do anything.  Dr. Loston stated that the four education initiatives are funded in the NASA budget.  

Mr. Cameron commented that the comparative test scores are a cause of concern.  This country suffers from cultural apathy and NASA is in the position to do something about this—to inspire the imagination of kids.  Another critical element of education is motivation or intellectual curiosity.  Mr. Israel added that another important element is engaging the parents.  Dr. Loston indicated that the national campaign includes this element.  In terms of the Enterprise goals, she stated that NASA engaged the education community, the NSTA, the NEA, American Federation of Teachers and other education groups.  About $9 million is set aside for the first year of the Scholarship Program.  Mr. Swain encouraged NASA to use the scholarship resources wisely.  The objective should get the maximum number of graduates in the program.  Mr. Trimble commented that the focus on elementary and middle school teachers and students is very important.  Another way to address the workforce issue is through an internship program.  Dr. Loston stated that the Education Enterprise is working with NASA’s human resources organization to focus on recruitment and NASA’s workforce.

Advisory Committee Reports

Dr. Ronald Merrell reported on the first meeting of the Aerospace Medicine and Occupational Health Committee, which was impaneled to advise the Office of the Chief Medical Officer with regard to space medicine and occupational health.  Occupational health entails employee health and wellness.  In space medicine there are three issues:  apply the best evidence-based medicine as it is practiced on Earth; take the best in peer-reviewed science in terms of the unknown aspects; and apply the best in bioethics to the interface between operational medicine and research.  Dr. Merrell did not have any specific recommendations for the NAC from his Committee’s first meeting.

Dr. Kenneth Baldwin reported on the Biological and Physical Research Advisory Committee (BPRAC) meeting in February 2003.  It had a very lively and interactive series of discussions with the Associate Administrator, Ms. Mary Kicza.  The Council was very impressed with how BPRAC has taken the Tom Young report (International Space Station Management and Cost Evaluation (IMCE) Task Force) and the Research Maximization and Prioritization (ReMaP) Task Force report under advisement.  This is culminating in a vigorous strategic plan, predicated on the model used by the Office of Space Science (OSS).  Dr. Baldwin noted that two items were cross-cutting and overarching, and he presented them to the NAC for consideration:  (1) the Space Product Development budget; and (2) the management of ISS research by a Non-Governmental Organization (NGO).  With respect to the Space Product Development budget, the BPRAC urges the administration to take steps to prevent the loss of the significant public-private investment and its technological capabilities and assets, which serve NASA’s strategic mission.  In terms of the NGO, NASA still needs to articulate more clearly the division of research management between OBPR and the proposed ISS-NGO as well as with other research institutes involved with OBPR.  Of particular concern is the manner in which NASA Headquarters intends to handle the NASA Research Announcement (NRA) and grant selection processes for ground-based and flight research.  Dr. Kennel noted the difference in the two issues.  He indicated that a recommendation on the first would involve assessment of value, and these discussions have not been had by the NAC.  The second recommendation involves process and is more appropriate for NAC comment.  However, the NAC needs to be briefed on the NGO process.  It should be mature enough to review the final product at the June meeting.  

The NAC noted the view of the BPRAC on the Space Product Development budget.  With respect to the NGO, the NAC endorsed the necessity for a clear focus on research priorities and requested a briefing on the NGO at the June meeting.

Dr. Andrew Christensen reported on the Space Science Advisory Committee (SScAC).  A Task Force was established by the SScAC about a year ago to assess the progress in implementing the OSS Education and Public Outreach (E/PO) Program.  The Task Force was very complimentary about OSS E/PO and offered some recommendations.  It felt that the key to success is the involvement of the NASA space scientists.  The Committee is concerned that the administrative convenience and efficiency that a centralized Education Enterprise might provide could have the unintended consequence of disrupting critical relationships with both the scientific and educational relationships.  Dr. Loston stated that the concern is being addressed through ensuring that there is a pipeline of individuals.  The work of the Enterprise is still valued.  The NAC took note of the statement of the SScAC; it is confident that these issues will be worked out.  Dr. Christensen continued with the second issue—reliable access to space for the full range of OSS payloads.  The small- to medium-class launch vehicles have the possibility of disappearing.  The only customer for these vehicles is NASA, and this may not be sufficient to justify a commercial involvement.  The SScAC recommended that the Agency maintain its commitment to assured access to space for all classes of Space Science missions and be open to innovative policy and procurement options in support of this goal.  This recommendation was noted by the NAC.  Dr. Kennel observed that this is clearly a matter of fundamental concern and suggested that the Earth Science Advisory Committee (ESAC) provide its view on the issue.  Dr. Asrar stated that the assessment of the ESAC will be brought to the NAC’s attention.  It shares the same concern.  It also recognizes the issue of assured access as new launch vehicles are considered.  Mr. Young suggested that this issue be put on the agenda for the next NAC meeting.  

Dr. Knox Tull reported on the Minority Business Resource Advisory Committee (MBRPAC) meeting in December.  NASA leads all federal agencies for providing opportunities for Small and Disadvantaged Businesses.  Issues currently being discussed by the MBRAC are:  contract bundling—the MBPRAC favors unbundling of contracts; GSA schedules—ensuring SDB participation; and technology transfer and commercialization—ensuring open and understandable access to the process.  The NAC noted these recommendations.

Mr. David Swain reported on the Aerospace Technology Advisory Committee (ATAC).  The Office of Aerospace Technology (OAT) has done a commendable job in re-planning its strategy.  ATAC was very pleased with the level one requirements for the Orbital Space Plane.  There is a new plan on vehicle systems, and this appears to be on the right track.  The ATAC strongly recommended that NASA and FAA develop some level one requirements for the Air Transportation Management system.  With respect to vehicles, NASA should not work on vehicles, but should focus on how to put new technologies into the air space.  The third ATAC recommendation was related to funding in the space area.  NASA should look at how to change the funding, or looking for leap-forward technologies that would provide a breakthrough in space travel.  There was a discussion regarding NASA going into full cost accounting.  The ATAC believes that this will lead to better decision-making.  

Dr. Miller stated that it would be helpful if the advisory committees reporting to the NAC get their charts and reports to him in advance of the meeting.

At the conclusion of the presentations, the NAC took a tour of SSC and witnessed a test firing of the Space Shuttle Main Engine.

Thursday, March 20 

Orbital Space Plane

Dr. Kennel indicated that an overall debate on the issue on access to space that was identified on the previous day would be useful to NASA.  Dr. Jeremiah Creedon, Associate Administrator for Aerospace Technology, introduced Dr. Row Rogacki, Associate Administrator for Aerospace Technology (OAT); OAT is responsible for the Orbital Space Plane (OSP) Program.  He discussed the background, the organizational structure, the schedule, and the level one requirements for OSP.  The OSP and Next Generation Launch Technology (NGLT) objectives directly support NASA’s goals.  The Commission on the Future of the U.S. Aerospace Industry recently made some recommendations relevant to OAT and the OSP:  partnership of NASA, DOD, and industry in propulsion and power; sustaining critical technologies; promoting a scientifically and technologically trained workforce; and, increases in investment in basic aerospace research.  Dr. Rogacki displayed the FY03 President’s budget roadmap for the Integrated Space Transportation Plan (ISTP), which included a reusable booster, NASA-unique systems, a Crew Return Vehicle (CRV), the Space Shuttle, and alternative access.  Recognizing a very tight coupling among the Space Shuttle, the Space Station, and the Space Launch Initiative (SLI), OAT undertook an activity last summer to put together a new ISTP that would ensure access to the ISS for the foreseeable future and would enable new science-driven exploration in the long-term.  It consists of three major components — the Space Shuttle, the OSP, and the NGLT.  The budget amendment addressed this suite of activities within the Agency.  Dr. Rogacki showed the roadmap for the new ISTP that was developed over last summer.  The OSP is in the design phase, leading to a full scale development decision at the end of FY04.  If the decision is made to proceed, there will be an orbital technology demonstration in FY06 with an ISS Crew Return Capability in FY10.  

Mr. Young posed the question:  Why continue or extend the Shuttle as a cargo-carrying vehicle rather than invest in development of an unmanned cargo vehicle?  Dr. Rogacki indicated that this is a legitimate question with which the Agency continues to wrestle.  NASA is looking at the appropriate mix of vehicles, including some back-up systems.  The intent is to build assured access into the plan.  Mr. Gregory noted that downmass may not allow the return of a large mass to Earth.  As the mission model is developed, the requirement for downmass will be determined.  Dr. Rogacki indicated that the Agency will determine the requirement for a new launch system.  NASA is working closely with DOD, and it would be advantageous if the program could enable both agencies to attain their disparate missions.  This may help drive the decision.  The Agency will be reviewing the ISTP once a year and updating it.  An advance-planning group is studying the overall future of the Agency.  Capabilities for other missions can be added to the ISTP. 

Rev. Minogue observed that it appears that the Agency is going backwards, and the goals are less than they were seven years ago.  Dr. Creedon agreed that this is a “maintenance plan.”  He stated that the Agency made a decision that this plan would best serve the needs of the ISS.  Dr. Rogacki stated that the purpose of the NGLT program is to address exciting new propulsion concepts.  Within that program, NASA is working closely with DARPA and Air Force on technologies beyond the rocket engine.  However, this is not the job of the OSP.  With respect to humans traveling long distances in space, the ISS is providing a platform for that type of research.  This plan is responsive to the current space architecture.  Dr. Smarr observed that the roadmap goes to 2022, 50 years after the moon landing.  It appears that NASA is drifting away from its exploration vision.  

Dr. Kennel agreed that the NAC should continue the discussion of this issue at the appropriate NASA levels, perhaps with the Agency space architect.  The mission model contains much about the unspoken view of the future of NASA.  

Mr. Gregory noted that there was a request at the last meeting on the OSP.  Within the Office of Space Science (OSS), there are plans to go beyond Earth orbit.  The current planned missions are robotic, but the technologies could be used in a human system.  Mr. Cameron commented that the OSP is only half of the equation. Is it wise to de-couple crew from cargo without the budget for a cargo vehicle? The concern is whether it is necessary to define the long-term goal first, or develop a system that would allow a range of possibilities.  In response to a question regarding how much thinking is going into modularly in the NGLT, Dr. Rogacki indicated that the NGLT is working very closely with the space architect.  He is working with the Agency to define the future state, and the plan will address a number of different “off-ramps” or transition opportunities.  In a response to a question regarding more Shuttles instead of an OSP, Dr. Rogacki indicated that the option of buying more Shuttles is being discussed; however, NASA does not want to be dependent on only one system for transit to and from the Station, and the OSP would be part of the plan in any case.  It is NASA’s decision to have assured access for crew to and from the Station.  Dr. Kennel noted that the NAC has been re-examining all of the assumptions related to an ISTP.  Mr. Gregory responded that the NAC is looking at a component of a much larger program.  The 2003 NASA Strategic Plan discusses the future that is beyond the ISS, including the possible evolution of the Station to a technology capability for the next steps.  He invited the NAC to read the Strategic Plan carefully before the space architect talks about the larger picture with them.  

Dr. Rogacki described the SLI program management structure and the OSP Program organization.  The OSP Program is meant to improve safety for the astronauts.  It will be a safer environment than existing systems, and will provide a crew rescue capability.  It will provide assured access to the ISS.  Also, the OSP is an important bridge to the future.  It allows NASA to demonstrate new capabilities in a relevant environment.  The vehicle (or vehicles) and associated systems will support U.S. ISS requirements for crew rescue (for no fewer than four crew and no later than 2010), crew transport (for no fewer than four crew and no later than 2012), and cargo (contingency cargo only).  The program consists of two main pieces:  technology and demonstrations; and design, development, and production.  Dr. Rogacki described the process for development of the level one requirements and reviewed the ten level one requirements.  The requirements are concise, measurable, and traceable to needs.  Dr. Rogacki clarified that the plan assumes two rescue vehicles—a Soyuz or some other rescue vehicle for three astronauts, and the OSP for at least four.  Mr. Gregory emphasized that emergency evacuation and medical evacuation are two different roles.  The Russian Soyuz does not adequately provide for return of acute care cases.  The evacuation of the station could include multiple vehicles for multiple scenarios.  

In response to comments, Dr. Rogacki indicated that there are interpretation documents that contain specific values that define what is meant by “better than Soyuz” and “better than Shuttle.”  In addition, NASA gave the contractors the method by which NASA will “keep score” (e.g., risk assessment models).  The NAC discussed the requirement for “medical evacuation.”  Dr. Rogacki noted that this risk has been studied, and during the life of the Station, there is almost a probability of one that the emergency rescue capability will be needed.  NASA is looking at the medical situation from a holistic perspective.  

Mr. Young commented that NASA and DOD have studied the cause of overruns and delays on development of systems like this.  The conclusion is that level one requirements should not be established with industry until sufficient systems engineering and trade studies are done and the cost of the requirements are analyzed. NASA needs a focused effort to understand the sensitivities and costs of the requirements.  Dr. Creedon agreed and stated that these ten level one requirements were developed to get started on this path.  If NASA discovers that any requirement is a significant cost driver, then the Agency will have to decide on whether it is worth it or not.  Dr. Kennel observed that there is an OSP issue at two levels:  the architecture issue and the extent to which the OSP fits into a long-term vision; and the quality and process by which NASA pursues the development of the level one requirements for the OSP. 

Dr. Rogacki discussed the concept of operations for the OSP.  The basic principle is to keep the trade space open for launch vehicle, capability for cargo, and capability for crew transport.  Key program activities are in process.  The Work Breakdown Structure (WBS) has been completed and is being tied to the financial management systems.  A number of studies are underway to provide additional information needed by the program office and contractors.  Contract negotiations for the architecture contracts are underway with three contractor teams.  The Mission Model Study will establish a feasible mission model for the OSP, ISS, and Space Shuttle systems.  It will ensure a consistent mission model for subsequent trade studies and generation of the OSP System Requirements document.  Two of the demonstrations are with the X-37.  The third demonstration will be Demonstration of Autonomous Rendezvous Technology (DART).  DOD also has a need for this type of technology.  NASA is working with DARPA and Air Force to integrate roadmaps and trade information with their projects.  The final demonstration is related to crew safety—the Pad Abort Demonstrator (PAD).  Dr. Rogacki showed the schedule for the demonstration programs and how they feed into the OSP schedule and program.  Gen. Hoover observed that the requirement for a launch pad abort capability could drive the cost.  Dr. Rogacki responded that this is not a level one requirement.  NASA is being careful not to build a design answer into the level one requirements.  The program is demonstrating technologies that are likely to be scalable; it is demonstrating particular propulsion, avionics, escape systems, etc., and this information will be available to the contractors, should they wish to use them.  Mr. Israel noted that the demonstrator projects (PAD and DART) could represent a huge change to the planned integration and lead to significant cost growth in the contract.  Dr. Kennel agreed that this could present a contract problem.  There must be interaction among the three sub-elements of the program to resolve this issue.

Dr. Rogacki outlined some of the key events in FY04 and discussed the OSP top-level schedule.  There are preliminary findings related to acceleration options for the OSP.  Comparisons have been made with experience in prior programs (Mercury, Apollo, and Shuttle Orbiter).  The current schedule has an approximate duration of 7 – 9 years; the accelerated plan would have an approximate duration of 6 – 8 years.  Mr. Young observed that most programs like this spend half the money before Critical Design Review (CDR) and the other half of the money after CDR.  The budget plan in inconsistent with this premise.  Dr. Rogacki stated that the formulation phase will be used to establish the cost and schedule commitments for the implementation phase.  The OSP Program has established a Cost Credibility Team to develop a program cost model.  An independent cost estimate will also be performed prior to the full-scale development decision in late FY04.  Mr. Swain observed that having requirements at this level is a breakthrough for NASA.  It opens up the design space.  Cost credibility should be a key factor in selecting a contractor, and he encouraged the Agency to work hard on this.  

Dr. Kennel felt that the NAC would need a meeting with the space architect to understand how the ISTP connects with the embedded vision of NASA.  With respect to the OSP, the NAC needs to consider if this fits into a range of scenarios.  Regarding the level one design:  admirable flexibility appears to be built in, but there is also an opportunity to use that flexibility in the coming year.  There should be design studies in the coming year, and they should be exercised in the trade-off mode.  For example, trade off of the cost of medical evacuation with the cost of capability of treatment on Station.  Requirements should be considered draft, and only finalized after cost trades are done.  NASA should have an independent study (other that those of the contractors) on the cost trades.  

Earth Science Program

Dr. Ghassem Asrar, Associate Administrator for Earth Science, provided an overview of the Earth Science program.  He conveyed four messages:  why NASA is in the Earth Science business; how the Earth Science Enterprise (ESE) is executing the program today; the lessons learned and how those lessons are shaping the program planning and thinking for the coming decade; and the challenges in the coming decade and where the focus and attention should be.  NASA is in the business of studying planets, and Earth is a unique planet.   The carbon and water cycles on planet Earth have created a relatively stable set of conditions over a long time period, contributing to initiation and support of carbon-based life.  In looking at planetary analogs, if the cycling of carbon had stopped, Earth may have been much like Mars is today.  Likewise, if the cycling of water had stopped, Earth might have looked like Venus.  The cycling of these two essential elements contributed to the unique conditions on Earth, yet we do not understand how that mechanism works.  Understanding the system is the scientific challenge that ESE is pursuing.  Planet Earth is a dynamic system.  The question over the past decade is whether humans are becoming a significant force in the operation of the planetary mechanism.  There is anecdotal evidence that indicates that our activity is becoming a major factor that we should understand.  One of the key questions is:  Can the closed system continue to accommodate the level of human growth?  From a societal perspective, the answer lies with understanding the system at the planetary level.  No one can do this without the help of NASA.  The challenge in the coming decades are with the interfaces of the major components of the system—continents, oceans, atmosphere, ice, and life.  In addition, Earth System Science provides natural resource managers, businesses, and citizens with information for decision-making.  It also establishes a scientific basis for the policy decisions facing the nation.  ESE has a leading role in NASA’s first mission statement—understanding and protection our home planet.  It has a supporting role in exploring the universe and has an essential role in inspiring the next generation.

Dr. Asrar highlighted the key science questions for Earth science.  There are six areas of research focus:  climate variability and change; atmospheric composition; carbon cycle and ecosystems; water cycle; weather; and solid Earth/natural hazards.  Computational models are the key to putting the pieces together.  The complete cycle of acquiring data to delivering knowledge to society requires an end-to-end system engineering approach.  All components must be included.  This is the conceptual framework for program planning and investment.  The ultimate challenge is transforming data into pieces of useful information in a way that decision-makers can use it.  The limiting factor will be the intellectual capital to take full advantage of the capabilities.  NASA has recognized that this challenge is too great for any one entity, and has forged partnerships with internationals, academia, other agencies, state and local governments and associations, and industry.  NASA is part of a multi-agency effort to bring capabilities to end-users.  

Dr. Asrar discussed two examples of how ESE is applying the end-to-end systems engineering concept:  the carbon cycle; and climate variability and change.  NASA provides the global perspective, interdisciplinary science, and state-of-the-art Earth system modeling required to study the Earth’s carbon cycle.  We have learned much about the carbon cycle and are pursuing the “missing link”—the unidentified sink.  The goal is to “balance” the carbon budget by 2012.  NASA will supply information on carbon sources and sinks, including global data products and model projections, for use in national and international assessment activities.  Space-based observations will be combined with in situ measurements to helps us understand the climate forcing and feedback mechanisms.  The ultimate task is to deliver an ensemble of forecasts for decision support.  Near term products include improvement in hurricane track forecast by a factor of four.  One concern of the scientists is the integrity and stability of data records.  The research and operational space and ground systems of the future must be flexible enough to product the required climate data records as well as explore new scientific questions.  The Office of the President is the customer for climate change research and technology.  NASA is in the business of providing objective understanding of how the system works, not in establishing national policy.  Ten agencies have organized to form a plan to respond to the President’s challenge for a Climate Change Research Program (CCSP).  The CCSP combines the Climate Change Research Initiative and the U.S. Global Change Research Program.  NASA’s research focus areas are well aligned with those of the CCSP.  

Currently, there are 18 research satellites, generating two to three terabytes of information per day.  Three more satellites (for the first phase of the program) are in development.  By 2004, the first phase of the Earth Observing Program will be complete.  The challenge is still the same—to understand the planetary system. However, the approach to program planning and implementation is evolving.  Dr. Asrar summarized where NASA has come from with respect to Earth observations.  The next two decades will focus on national needs—answering high-priority science questions with profound national and international economic and policy relevance, using an end-to-end approach.  Agility and responsiveness is a key ingredient for the future.  Transition of capabilities requires strong, “up-front” linkages to the operational agencies.  ESE’s approach to the future is to emphasize information synthesis and knowledge delivery, to design flexibility into observing and information architectures, and to build partnerships around common goals rather than overlapping requirements.  Earth System Science in the future will leverage three ongoing technology revolutions—geospatial, communications, and computing—to enable delivery of Earth Science data and information to users.  NASA is investing in four key technology areas:  large deployable antennas, communications and on-board processing, lasers and deployable telescopes, and distributed platforms.  One continuing issue is the computational modeling medium.  NASA has begun to form alliances with key centers and universities to develop an Earth System Modeling Framework to enable the sharing of climate modeling research.  Dr. Asrar highlighted some national applications partnerships.  In terms of education, ESE is using the Earth System Science concept and the view from space to change the way Earth science is taught and is influencing each stage of the education pipeline.  

Dr. Asrar presented some of the challenges ahead:  understanding the Earth system to enable a predictive capability useful to society at large; stewardship of vast quantities of data and information; generating long-term climate data records and making new measurements with new technologies; generating knowledge products useful to non-Earth science specialists in their decision-making; advancing computational modeling capacity; designing the global observing system of the future; and training the next generation of Earth scientists, engineers, and technologists.  

Dr. Asrar’s questions for the NAC were:  Is the Earth Science program consistent with the NASA Vision and Mission?  Is the Enterprise on the right track in planning and implementation?  Is anything missing?

Questions/Comments:

Mr. Trimble observed that this is an example where technology can facilitate science of the best order.  It would be a tragedy if NASA ran out of money and was not able to fund Earth science.  NASA has a unique position.  In response to a question regarding leveraging the university environment, Dr. Asrar noted that the partnership with academia is a critical component of the program.  Ninety-eight percent of research funding is competed.  Currently, more than 60% of the grants and contracts associated with scientific research are at universities.  Partnership with universities has been expanded in the area of technology.  Over the past 5 years, ESE has seen a clear role for academia to play in this area.  On the mission level, ESE is now inviting researchers to propose the entire experiment at the university level.  This is a change in approach.  Dr. Mortazavian commented on the important computational role for NASA and the necessary interaction between Earth Science and Space Science.  Dr. Asrar stated that we must allow for flexibility in scientific inquiry and program planning.  With respect to computational capabilities and what is required, industry and the DOE are the major investors in this area.  In the near term, NASA will tailor the capabilities to meet its needs.  The role of NASA in the future is a major topic of discussion in the Agency.  NASA is making a unique contribution in forging and facilitating the interdisciplinary approach.  In response to a comment, Dr. Asrar noted that the weather forecast and long-term climate are two distinct families of problems, but the tools to address these two families of problems are similar.  Over the past five years, the capabilities on orbit have greatly improved, and the accuracy of the three- to five-day forecast should improve to better than 90% in this decade.  Dr. Smarr commended ESE on the new focus on national and international partners.  He expressed some concern over the emerging infrastructure that underlies the information systems.  There may be a need for national and international infrastructure partners.  Dr. Asrar noted that an open and distributed system is the philosophy for the coming decade.  Partnerships and alliances are key elements.  

Dr. Zoloth stated that the answer to the first two questions to the NAC posed by Dr. Asrar is “yes.”  She asked Dr. Asrar to comment on Earth Science interest in the ISS.  He noted that the interest is still there, and he would expect there to be a series of experiments on ISS in the future.  In response to another question, he indicated that the Agency had identified the North American balance as a near term problem to work.  With respect to investigator-initiated projects, Dr. Asrar indicated that there is absolutely room for these types of projects.  This is done at the mission level, the research and technology (R&T) level, and the modeling level.  Sen. Glenn commented on the relative size of the atmosphere that supports all life on Earth.  Earth Science effort should be expanded, not contracted.  Dr. Christensen commended Dr. Asrar’s leadership in Earth Science.  With respect to the boundaries between the operational program (NOAA) and the research program, Dr. Asrar indicated that today, the current satellites are 1970’s/1980’s technology.  The next generation of satellites will fulfill NASA’s research objectives and will serve as risk reduction capacity for the operational side.  NASA and NOAA have joined forces to have the models to take advantage of the new capabilities.  NASA is the research and development arm; NOAA is the operational arm and the end customer.

Dr. Kennel stated that the NAC answer to Dr. Asrar’s first question is “yes.” NASA has a unique role in Earth Science, and Earth Science has a unique role in NASA.  The new focus on national partnerships is excellent; partnership with academia is improving.  Careful integration of interagency and international programs is essential.  This integration moves beyond program goals and is into the level of building systems, e.g., high end computing systems.  NAC’s answer to the second question is yes, and the ESE has not missed too much.  One thing that is missing is the communication of ESE’s goals.  Even the rest of the scientific community does not understand that the leadership role for NASA is the integration role (science from raw data).  NASA needs to explicitly say that it is taking this role.  The community is worried about new observational capabilities for the next decade.  There will be a national summit this summer, and it would be useful to make the leadership statement at that summit.  

Before adjourning the official meeting at 1:00 p.m., Dr. Kennel recognized and thanked three members that are rotating off the Council:  Dr. Freeman Dyson, Mr. Charles Trimble, and Mr. Byron Wood.
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