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6.0 Appendices 
 
APPENDIX A: ISS MANAGEMENT AND COST EVALUATION TASK 
 FORCE TERMS OF REFERENCE 
 
 

ISS MANAGEMENT AND COST EVALUATION TASK FORCE  
 

TERMS OF REFERENCE 
 
These Terms of Reference establish the International Space Station (ISS) Management and Cost 
Evaluation (IMCE) Task Force of the NASA Advisory Council (NAC). The IMCE Task Force is 
chartered to perform an independent external review and assessment of cost and budget and 
provide recommendations on how to ensure that the ISS can provide maximum benefit to the 
U.S. taxpayers and the International Partners within the Administration’s budget request. 
 
In addition there are reviews of the ISS financial management tools being conducted by the 
IMCE Financial Management Team (FMT) to identify and recommend Agency-wide 
improvements in these tools. The report of the FMT will be integrated into the report of the 
IMCE Task Force.  
 
The integrated final report is to focus specifically on the following items: 
 
• Assess the quality of the ISS cost estimates for approved the ISS Program, including 

identification of high-risk budget areas and potential risk mitigation strategies. 
 
• Ensure that the program can remain within its available budget, assess program assumptions 

and requirements – specifically those that led to significant cost growth relative to FY 2001 
budget estimates – and identify options for smaller growth and/or budget savings and 
efficiencies that offset any additional spending recommended by the Task Force and 
approximately $500 million in unfunded cost growth.  

 
• Review the management reforms in the ISS Program Management Action Plan -- particularly 

cost estimating and reporting issues, early warning of potential growth, and managing 
program reserves – and make recommendations for additional and/or refined management 
reforms. Integrate results from the FMT. 

 
• Identify opportunities for maximizing capability to meet priority research program needs 

within the planned ISS budget and International Partner contributions. 
 
• In addition, assess cost estimates for potential U.S.-funded enhancements to the core station 

(e.g. providing additional crew time for enhanced research) and recommend refinements as 
necessary to achieve high-confidence estimates.  

 
The Chair and the Members of the IMCE Task Force are appointed by the Administrator. The 
Chair of the IMCE Task Force will be a member of the NAC. Membership will be comprised of 
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nationally recognized experts who have extensive experience in the disciplines of contracting, 
procurement, estimating, cost analysis, engineering, scientific research, and program 
management for complex, high-technology and space-based programs for Government and 
industry and who are external to NASA The Task Force will consist of 15-20 members providing 
specific expertise as appropriate. In addition, the Task Force will be supported by an ISS Cost 
Analysis Support Team that will provide detailed budget assessments and offset options. The 
term of membership is for the duration of the Task Force. Members and, where appropriate, 
members of support teams will be appointed as Special Government Employees; all members 
and members of support teams will be external to NASA. 
 
MEETINGS 

The Task Force will meet approximately three times in formal session and meet in organizational 
or fact- finding sessions as required. Support teams may meet more often as necessary. 
 
ISS INTERNATIONAL PARTNERS’ OBSERVERS 
 
The ISS International Partners are invited to provide observers to participate in the Task Force’s 
formal sessions, which are open to the public. Due to the use of sensitive budgetary and 
proprietary information during the Task Force’s internal organizational and fact-finding sessions, 
participation by the International Partners may be limited to specific internal sessions. 
 

REPORTING  

The Task Force will report its findings and recommendations to the NAC, which will consider 
and formally present its recommendations to the NASA Administrator for an official Agency 
response.  
 
ADMINISTRATIVE PROVISIONS 

The Executive Secretary will be appointed by the Administrator and will serve as the Designated 
Federal Official. 
 
The Office of Space Flight will provide staff support and travel funds for the Task Force and its 
support teams. 
 
DURATION 

The Task Force will provide its final report to the NAC by November, 2001.  
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APPENDIX B: THE PRESIDENT’S BUDGET BLUEPRINT 
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APPENDIX C: BIOGRAPHIES OF COMMITTEE MEMBERS 
 
Chairman 
 
A. Thomas Young. Mr. Young retired as executive vice president of Lockheed Martin after a 
career spanning more than 30 years. He had previously served as president and COO of Martin 
Marietta and president of Martin Marietta’s Electronics and Missiles Group. Prior to joining 
Martin Marietta, he had held positions in NASA including center director, Goddard Space Flight 
Center; deputy director, Ames Research Center; director, Planetary Program at NASA HQ; and 
mission director at Langley Research Center for the Viking Program. Mr. Young is the recipient 
of NASA’s highest award, the Distinguished Service Medal, for his work on the Viking 
Program. He is a Fellow of the AIAA, and of the American Astronautical Society. He is a 
member of the National Academy of Engineering, and chairman of the National Academy of 
Engineering Committee on Technology Literacy. 
 
Vice Chairman 
 
Rear Admiral Thomas Betterton. Admiral Betterton, USN (Ret.), is currently a visiting 
professor for Space Technology at the Naval Postgraduate School, and has been retained as a 
management and technical consultant by a number of aerospace-related corporations. He holds a 
master’s degree and an engineer’s degree from the Massachusetts Institute of Technology. As a 
naval aviator and designated acquisition professional, he served as a major program manager and 
the senior Navy official, Director Program C, in the National Reconnaissance Office for over 16 
years. He has participated in several study efforts for the Defense Science Board and the Air 
Force Scientific Advisory Board and was a member of the NASA Advisory Committee for 
International Space Station. He is a Fellow of the American Institute of Aeronautics and 
Astronautics. Admiral Betterton retired from active duty in January 1992. 
 
SCIENCE GROUP 
 
Michael DeBakey. Dr. DeBakey serves as Chancellor Emeritus of the Baylor College of 
Medicine and is on the active staff at the Methodist Hospital of Houston, TX. DeBakey received 
his bachelor's and medical degrees from Tulane University in New Orleans, LA. He completed 
his internship and residency at Charity Hospital in New Orleans, and then did a residency in 
surgery at the University of Strasbourg, France and at the University of Heidelberg, Germany. 
He has served as advisor to almost every President in the past 50 years, as well as to heads of 
state throughout the world. Dr. DeBakey continues to devote considerable time to national 
advisory committees and to consultantships in Europe and the Middle and Far East, where he has 
helped to establish health care systems. In 1969, President Johnson awarded him the Presidential 
Medal of Freedom with Distinction. In 1987, President Ronald Reagan awarded him the National 
Medal of Science 
 
Robert Richardson. Dr. Richardson is the vice-provost for research at Cornell University and 
shared the 1996 Nobel Prize for the discovery of superfluidity in the isotope helium-3 (3He). He 
received his master’s degree in physics from Virginia Polytechnic Institute and his Ph.D. in 
physics from Duke University (Durham, NC). Dr. Richardson joined the faculty of Cornell 
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University (Ithaca, NY) in 1967. He became director of the laboratory of atomic and solid-state 
physics there in 1990. 
 
Richard Roberts. Dr. Roberts is currently the head of the Department of 
Bioinformatics/Research at New England Biolabs (NEB), which produces restriction 
endonucleases and other related products for molecular biology research. He is a shared award 
recipient of the 1993 Nobel Prize in Medicine for the discovery of split genes. Dr. Roberts was 
educated in England, attending the University of Sheffield where he obtained a B.Sc. in 
chemistry and a Ph.D. in organic chemistry. His postdoctoral research was carried out in 
Professor J.L. Strominger's laboratory at Harvard, where he studied the tRNAs that are involved 
in the biosynthesis of bacterial cell walls. From 1972 to 1992, he worked at Cold Spring Harbor 
Laboratory, reaching the position of assistant director for research under Dr. J.D. Watson. His 
laboratory pioneered the application of computers in this area and the further development of 
computer methods of protein and nucleic acid sequence analysis continues to be a major research 
focus.  
 
Rae Silver. Rae Silver is Helen L. and Mark N. Kaplan Professor of Natural and Physical 
Sciences and holds joint appointments at Barnard College, Columbia University, and Department 
of Anatomy and Cell Biology at College of Physicians and Surgeons at the Health Sciences 
campus. She is also a member of the Program in Neurobiology and Behavior, which 
encompasses faculty in Neurobiology and Neurosciences campus-wide. Rae Silver received the 
B.Sc. at McGill University, Montreal Canada, and the Ph.D. at the Institute of Animal Behavior 
at Rutgers University, Newark NJ. She serves on the editorial board of several journals, and is a 
member of the executive board of scientific societies, such as Society for Neuroscience Program 
committee, and president of the Society for Research in Biological Rhythms. Her work has been 
featured in educational television programming for NOVA, BBC, and others. 
 
ENGINEERING GROUP 
 
Andreas Acrivos. Professor Acrivos is the Einstein Professor of Science and Technology, 
Emeritus, at the City College of the City University of New York. He obtained his B.S., M.S., 
and Ph.D. degrees in chemical engineering from Syracuse University and the University of 
Minnesota. For the past 40 years, Professor Acrivos has specialized in fluid mechanics and has 
investigated, theoretically and experimentally, a variety of fundamental problems involving the 
flow of viscous fluids and the associated heat and mass transfer phenomena. He is a member of 
the National Academy of Sciences and the National Academy of Engineering, and is a Fellow of 
the American Academy of Arts and Sciences, the New York Academy of Sciences, the American 
Physical Society, and the American Institute of Chemical Engineers. 
 
Kent Black. Mr. Black was the first chief executive officer of United Space Alliance (USA). He 
graduated from the University of Illinois with a bachelor of science degree in electrical 
engineering (BSEE). During his time with USA, his group was chartered to manage and conduct 
space operations work involving the operation and maintenance of multi-purpose space systems, 
including systems associated with NASA’s human space flight program, Space Shuttle 
applications beyond those of NASA, and other reusable launch and orbital systems beyond the 
Space Shuttle and Space Station. Prior to this, he was executive vice president and chief 
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operating officer of Rockwell International. Mr. Black was instrumental in the formation of USA 
as a joint venture company by Rockwell and Lockheed Martin, was appointed CEO in late 1995, 
and served until mid 1997 when he retired. In 1996, he was elected to the International Academy 
of Astronautics. 
 
Peter Bracken. Mr. Bracken is the former vice chairman of the ACS Government Solutions 
Group. Prior to his tenure with ACS GSG, Mr. Bracken spent 10 years at Lockheed Martin, 
serving as president of the Information Science Group. He was also president of Martin 
Marietta’s Information group. Mr. Bracken was vice president and general manager of Martin 
Marietta’s Electronics Company and president of Martin’s Electronics, Information, and Missiles 
Group. He joined Martin as vice president of Technical Operations for Information and 
Communications Systems. Prior to his tenure of Martin Marietta, he devoted 25 years to NASA. 
In his last assignment, he served as director of Mission Operations and Data Systems at NASA’s 
Goddard Space Flight Center. Mr. Bracken is a recipient of the NASA Exceptional Service 
Medal. 
 
Gregory Canavan. Dr. Canavan is the scientific advisor of the Physics Division of the Los 
Alamos National Laboratory, where he works on arms control, stability, and remote sensing from 
satellites, aircraft, and unmanned platforms for defense and scientific applications. He holds a 
B.S. in mathematics from the USAF Academy, an M.S. and a Ph.D. in applied science from the 
University of California, Davis, and an MBA from Auburn University. Dr. Canavan is a Fellow 
of the American Physical Society, and member of the Army Science Board, Air Force Space 
Command Independent Strategic Assessment Group (ISAG), NASA Earth Systems Science and 
Applications Advisory Committee, and American Association for the Advancement of Science. 
He is chairman of the board of directors of the Hertz Foundation for graduate education in the 
applied sciences. He has previously served as DOE director of the Office of Inertial Fusion; 
special assistant to the Chief of Staff, USAF; White House Fellow, Office of Energy Policy and 
Planning; DARPA; and USAF Weapons Laboratory (now AFRL). 
 
Sidney Gutierrez. Mr. Gutierrez is currently director of the Monitoring Systems and 
Technology Center at Sandia National Laboratories in Albuquerque, NM. He holds a bachelor of 
science degree in aeronautical engineering from the U. S. Air Force Academy in Colorado 
Springs, CO, and a master of arts in management from Webster University in St. Louis, MO. He 
retired from the Air Force as a colonel where he flew the F-15, F-16, T-38 and many other 
aircraft while serving as a fighter pilot, test pilot, and instructor pilot. Mr. Gutierrez joined 
NASA as an astronaut in 1984 and served on two space shuttle flights. Following his second 
shuttle flight in 1994, he joined Sandia National Laboratories. He is president of the Board of 
Regents of the New Mexico Institute of Mining and Technology, chairman of the of the board of 
directors of Goodwill Industries of New Mexico, and a member of the New Mexico Space 
Commission. He served on several NASA committees that reviewed the Radar Mapping Mission 
prior to its successful flight and is currently a member of the Aerospace Safety Advisory Panel. 
 
Bradford Parkinson. The original program director of the Defense Department’s Global 
Positioning Satellite System (GPS), Dr. Parkinson has a broad engineering background in 
guidance, modern control, astrodynamics, simulation, avionics, navigation, and software 
engineering and leads a Stanford research group which is developing innovative uses of the 



 

   44

Global Positioning System for aviation. He is a graduate of the U.S. Naval Academy, received a 
master’s degree in aeronautics and astronautics from MIT, and a Ph.D. from Stanford University. 
He is a distinguished graduate of the Air Command and Staff College and the U.S. Naval War 
College. In 1977 he received the Defense Department Superior Performance Award for Best 
Program Director in the Air Force and retired in 1978 with the rank of colonel. He is a member 
of the Presidential Commission on Air Safety and Security. Dr. Parkinson is a Fellow of the 
Royal Institute of Navigation and the American Institute of Aeronautics and Astronautics. He 
was elected to the National Academy of Engineering and is a member of the American 
Astronautical Society and the Institute of Electrical and Electronics Engineers. 
 
Peter Wilhelm. Mr.Wilhelm is director of the Naval Center for Space Technology (NCST) at 
the Naval Research Laboratory (NRL). He is acknowledged for his leadership in the field of 
space technology, Mr. Wilhelm has contributed to and led the design, development, and 
deployment of 84 scientific and defense satellites, significantly advancing the state of the art in 
satellite technology. During his 40 years at NRL, Mr. Wilhelm has earned the reputation as one 
of the nation's pioneering experts in space systems engineering and one of the most experienced 
space systems engineers in the world today. Mr. Wilhelm has served on several other NASA 
committees (i.e. Mars Observer, Lewis, Mars Climate Orbiter, and Mars Polar Lander). He is an 
AIAA Fellow and member of the NAE. 
 
Brig. Gen. Simon Worden. Brigadier General Simon Worden, USAF, is vice director of 
operations, U.S. Space Command, with headquarters at Peterson Air Force Base, CO. He is 
responsible for policy and direction of five mission areas: force enhancement, space support, 
space control, force application and computer network defense. The general was commissioned 
in 1971 after receiving a bachelor of science degree from the University of Michigan, Ann 
Arbor, MI. He entered the Air Force after graduating from the University of Arizona, Tucson, 
AZ with a Ph.D. in astronomy. He twice served in the executive office of the president. As the 
staff officer for initiatives in the Bush administration's National Space Council, he spearheaded 
efforts to revitalize civil space exploration and Earth monitoring programs. He then served as 
deputy director for requirements at Headquarters Air Force Space Command. Prior to assuming 
his current position, he served as the deputy director for command and control with the Office of 
the Deputy Chief of Staff for Air and Space Operations at Air Force headquarters. He was 
scientific co- investigator for two NASA space science missions. 
 
BUSINESS, FINANCE GROUP 
 
Anthony DeMarco. Mr. DeMarco is president and managing member of PRICE Systems 
L.L.C., a privately held company in Mt. Laurel, NJ. He received a bachelor’s degree in 
mathematics from St. Joseph’s University in Philadelphia, PA and a master’s degree in computer 
science from the New Jersey Institute of Technology in Newark. PRICE Systems provides 
planning, budgeting, and estimating solutions to the international aerospace and defense 
community. As PRICE Manager of Engineering for several years, Mr. DeMarco led a team of 
operations researchers, logisticians, and computer scientists in the development of parametric 
models and tools to serve the cost estimating and analysis community. Mr. DeMarco is a 
frequent speaker on parametric modeling and has published many papers on the subject. In 1997, 
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Major program-level financial forecasting and strategic planning functionality is 
weakened by diverse and often incompatible Center level accounting systems and uneven 
and non-standard cost reporting capabilities.  
 
From a Cost Analysis standpoint, the FMT identified insufficient “forward” analysis and 
planning due to current division of financial authority and responsibility and lack of 
experienced financial resources.  On the positive side, core capabilities of the existing 
financial function include reliable cost tracking, next-year Budgeting, Center-level 
Financial Accounting and  reporting transparency capabilities managed by a dedicated 
and committed staff. 
 
Finally, identified weaknesses include mid and long-term cost planning capabilities, 
financial performance analysis, cost management, downward reporting transparency, 
chronic short staffing in the financial analysis area both at Center and HQ level, poorly 
defined Controller and Finance functions and the ability to perform on-going and timely 
Independent assessment of Contractor cost estimates. 
 
Cost Control and Analysis Issues 
 
Three major issues were identified in relationship to NASA’s ability to identify, analyze 
and manage potential medium and long-term cost risks and issues: 
 

• Prime relationship /contract characteristics 
 

Although potentially positive from a task management standpoint, the relationship 
between NASA and its prime contractor might be closer than warranted on financial 
planning and budgeting matters. This is due in great part to the de-facto sole source, 
nearly cost plus nature of the contractual environment and the variety of skills and 
experience found in the ranks of the contractor personnel assigned to ISS.  
 
In some isolated cases, the “A team” is still tasked on the ISS program, but also, in 
many cases, due to a variety of reasons, some of which are beyond the Prime’s 
control (attrition, relocation, promotion), contractor staff, on a regular basis, needs to 
be brought up the learning curve at the Program’s expense. 

 
• Limited analytical capabilities at Center/HQ levels 
 
In addition to a stretched finance and resource planning staff both at HQ and Center 
level (due to successive administrative staffing reduction plans over the past five 
years), NASA now has a serious lack of internal resources possessing long-term 
expertise in aerospace financial analysis including (where applicable) earned value 
analysis and dynamic financial risk assessment. This situation has weakened the 
internal planning and critical cost assessment abilities of the Center’s financial 
function.  
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• Program cost shift from developmental to operational 
 

As the ISS program transitions from a mostly developmental to an operational phase, 
no reliable assessment of mid and long term sustaining engineering and operational 
costs (LOE estimating) has been so far performed internally and/or independently. 
(e.g. The ratio of civil servants to contractor appears to hold steady over time, is that 
a valid assumption moving forward?). 
The FMT did not identify, with this programmatic evolution, the transition to a 
different set of performance-based financial metrics such as cost/schedule valuation 
and optimization matrices and the modeling of Program-wide distributed cost impact 
analysis of discrete element slippage. 

 
Programmatic and Organizational Issues 
 
As part of the FMT effort, we tested, through interviews at Center level, whether the 
current OMB budget guidelines have not only been adopted but used in long-term 
financial planning.  
 
The general result of those inquiries was identifying a prevailing attitude that the program 
cannot be executed within the current budget boundaries and that the near-term 
“shortfall” will eventually be resolved through additional funding. As a consequence of 
those subjective views, the overall scope and direction of the Program is still unclear 
among the various affected “constituencies” within and outside NASA. This is reflected 
in continuous work being performed on research elements dependent on a seven person 
crew, and the unduly slow termination of contracts also affected by the “core-complete” 
set of developmental and operational objectives. 
 
A secondary order derivative of this lack of front-end scope and definition, is the 
inability, for the ISS Program, to test the accuracy and validity of  the contractor’s 
alternative staffing plans. On a more positive note, the Program just initiated a control 
improvement road map which will greatly help the identification and monitoring of 
potential problem areas before they reach a critical status. 
 
Finally, under the current organizational structure, the financial management function is 
centered upon tracking and documenting what “took place” rather than what “could and 
should take place” from an analytical cost planning standpoint. In summary, Finance is 
not viewed as intrinsic to program management decision process. 
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Initial Recommendations 
 
We recommend a thorough reorganization of the ISS cost control and analysis function in 
respect to the delegation of  financial authority and responsibility among Program, Center 
and HQ: 
 

• More specifically, we recommend increasing the capability of the Center’s 
financial forecasting, budgeting and performance-analysis functions by 
identifying experienced Civil Service staff and assigning them to the Program at 
Center level. 

 
• In addition, we also recommend the adoption of a Full Cost Accounting approach 

to civil service technical staff (not “free” resources) for internal analysis and 
trend impact forecasting purpose. 

 
• We also suggest an earlier involvement of the HQ CFO staff in “testing and 

validating” Center financial plans upstream of the formal budgeting process, this 
option would also require the Center CFO to give final approval on ISS 
Program’s financial forecasts and plans. 

  
• Finally, a key decision has to be taken at HQ management level to develop an 

organizational structure which streamlines and matches financial authority, 
responsibility and flow of information among Program, Centers and HQ. 
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Exhibit 1: 
 
 
FMT Tasks 
 
1. Analyze the circumstances attendant to the failure of the ISS program office to provide 
reliable forecasts of future funding requirements.   
 
2. Identify priority areas for attention to redress financial analysis weaknesses  
 
3. As appropriate, recommend metrics for use by the Chief Financial Officers of the 
Centers and NASA Headquarters. 
 
4. Define a set of alternative scenarios NASA could improve its organizational approach 
to complex programs, including fiduciary responsibilities, improved lines of 
responsibility, and transparency for monitoring management execution.  
 
5. Identify critical capabilities in program control that must be retained by or rebuilt 
within NASA and others where reliance on sources outside of NASA would be effective. 
Identify opportunities for outsourcing aspects of program control to fully leverage outside 
expertise  
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APPENDIX F: NOMENCLATURE 
 
AA Associate Administrator 
BoE Bases of Estimates 
CAM Centrifuge Accommodation Module 
CARD Cost Analysis Requirements Document 
CAST Cost Analysis Support Team 
CRV Crew Return Vehicle 
CSA Canadian Space Agency 
CY Calendar Year 
DOD Department of Defense 
EAC Estimate at Completion 
ECLSS Environmental Control and Life Support Systems 
ESA European Space Agency 
EVA Extra Vehicular Activity 
FMT Financial Management Team 
FY Fiscal Year 
GRC Glenn Research Center, Cleveland, OH 
HSF Human Space Flight 
IMCE International Space Station Management and Cost Evaluation 
IP International Partners 
ISS International Space Station 
JSC Johnson Space Flight Center, Houston, TX 
KSC Kennedy Space Center, FL 
MOU Memorandum of Understanding 
MSFC Marshall Space Flight Center, Huntsville, AL 
NAC NASA Advisory Council 
NASA National Aeronautics and Space Administration 
NASDA National Space Development Agency of Japan  
OBPR Office of Biological and Physical Research, NASA 

Headquarters, Washington, DC 
OMB Office of Management and Budget, Washington, DC 
OSF Office of Space Flight, NASA Headquarters, Washington, DC 
POP Program Operating Plan 
Program baseline Test program schedule and milestones 
Program Manager Responsible for managing all aspects of program 
Program Team Government and industry individuals assigned to test program 
R&D research and development 
RSA Russian Space Agency 
SRR Strategic Resources Review 
 
 
 
 
 
 


