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The review may evaluate architectures that build on current plans, existing launch vehicles and infrastructure, Space Shuttle-
related components and infrastructure, the two Evolved Expendable Launch Vehicle (EELV) families, and emerging capabili-
ties. It may also consider architectures that vary in terms of the capability that would be delivered beyond low Earth orbit
(e.g., the number of crew and the duration of these missions), while describing the implications of such choices for possible
mission goals and scenarios. In addition to new analyses required in support of this effort, the review team should consider,
where appropriate, other studies and reports relating to this subject.

Evaluation Parameters

The review should examine potential architectures relative to the following key evaluation
parameters:

¢ Crew (and overall mission) safety;

* Overall architecture capability (e.g., mission duration, mass delivered to low Earth orbit and other selected desti-
nations, flexibility);

* Life-cycle costs (including operations costs) through 2020;
* Development time;
¢ Programmatic and technical risk;

* Potential to spur innovation, encourage competition, and lower the cost of space transportation operations in the
existing and emerging aerospace industry;

 Implications for transition from current human space flight operations;

* Impact on the nation’s industrial base and competitiveness internationally;
» Potentially expanded opportunities for science;

* Potential for enhanced international cooperation as appropriate;

* Potential to enhance sustainability of human space activities;

* Potential for inspiring the nation, and motivating young people to pursue careers in science, technology, engineer-
ing and mathematics subjects;

* Benefit to U.S. Government defense and intelligence space-related capabilities; and
» Contractual implications.
Budget
Budget options considered under the review must address the development of a human space flight architecture, robotic

spacecraft to support and complement human activities, and R&D to support future activities. The review should assume the
following 2010-2014 budget profile for these activities:

Based on the results of this review, the Administration will notify Congress of any needed changes to the FY2010 President’s
Budget Request.
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Charter of the Review of U.S.
Human Space Flight Plans Committee

I. Official Designation: Review of U.S. Human Space Flight Plans Committee (“The Committee™)

2. Authority: Having determined that it is in the public interest in connection with the performance of Agency duties
under law, and in consultation with the U.S. General Services Administration, the NASA Administrator hereby establishes the
Review of U.S. Human Space Flight Plans Committee pursuant to the Federal Advisory Committee Act (FACA), as amended,
5 U.S.C. App.

3. Scope and Objectives: The Committee shall conduct an independent review of ongoing U.S. human space flight
plans and programs, as well as alternatives, to ensure the nation is pursuing the best trajectory for the future of human space
flight — one that is safe, innovative, affordable, and sustainable. The Committee should aim to identify and characterize

a range of options that spans the reasonable possibilities for continuation of U.S. human space flight activities beyond
retirement of the Space Shuttle. The identification and characterization of these options should address the following
objectives: a) expediting a new U.S. capability to support utilization of the International Space Station (ISS); b) supporting
missions to the Moon and other destinations beyond low Earth orbit (LEO); c¢) stimulating commercial space flight capability;
and d) fitting within the current budget profile for NASA exploration activities.

In addition to the objectives described above, the review should examine the appropriate amount of R&D and complementary
robotic activities needed to make human space flight activities most productive and affordable over the long term, as well as
appropriate opportunities for international collaboration. It should also evaluate what capabilities would be enabled by each
of the potential architectures considered. It should evaluate options for extending International Space Station operations
beyond 2016.

4. Description of Duties: The Committee will provide advice only.

5. Official to Whom the Committee Reports: The Committee reports to the NASA Administrator and the
Director of the Office of Science and Technology Policy (OSTP), Executive Office of the President. The Committee will
submit its report within 120 days of the first meeting of the Committee.

6. Support: The NASA Office of Program Analysis and Evaluation shall provide staff support and operating funds for
the Committee.

7. Estimated Annual Operating Costs and Staff Years: The operating cost associated with supporting the
Committee’s functions is estimated to be approximately $3 million, including all direct and indirect expenses. It is estimated
that approximately 8 full-time equivalents will be required to support the Committee.

8. Designated Federal Officer: The Executive Director of the Committee shall be appointed by the NASA
Administrator and shall serve as the Designated Federal Official (DFO). The DFO must be either a full-time or a permanent
part-time employee, who must call, attend, and adjourn committee meetings; approve agendas; maintain required records
on costs and membership; ensure efficient operations; maintain records for availability to the public; and provide copies of
committee reports to the NASA Committee Management Officer (CMO) for forwarding to the Congress.
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9. Estimated Number and Frequency of Meetings: The Committee shall conduct meetings as appropriate at
various locations throughout the United States. Meetings shall be open to the public unless it is determined that the meeting,
or a portion of the meeting, will be closed in accordance with the Government in the Sunshine Act.

10. Duration: The Committee will exist for 180 days, unless earlier renewed.
I 1. Termination: The Committee shall terminate within 60 days after submitting its report.

2. Membership and Designation: The Committee shall consist of members to be appointed by the NASA
Administrator. The Administrator shall ensure a balanced representation in terms of the points of view represented and

the functions to be performed. Each member serves at the pleasure of the Administrator. The Committee shall consist

of approximately 5-10 members. It is anticipated that the members will serve as Special Government Employees for the
duration of the Committee, renewable at the discretion of the NASA Administrator. The NASA Administrator shall designate
the chair of the Committee.

3. Subcommittees: Subcommittees, task forces, and/or work groups may be established by NASA to conduct studies
and/or fact-finding requiring an effort of limited duration. Such subcommittees, task forces and work groups will report their
findings and recommendations directly to the Committee. However, if the Committee is terminated, all subcommittees, task
forces and work groups will also terminate.

4. Recordkeeping: The records of the Committee, formally and informally established subcommittees, or other
subgroups of the Committee, shall be handled in accordance with General Records Schedule 26, Item 2, or other approved
agency records disposition schedule. These records shall be available for public inspection and copying, subject to the
Freedom of Information Act, 5 U.S.C. 552.

I5. Charter Filing Date: This charter shall become effective upon the filing of this charter with the appropriate U.S.
Senate and House of Representatives oversight committees.

—

‘-'-L '.I “J L . i =
L Seh—ro June 1, 2009

Christopher J. Scolese Date
NASA Administrator (Acting)
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APPENDIX E

DATE

June 9, 2009
June 16, 2009
June 17,2009
June 18, 2009
June 24-25,2009
July 2, 2009

July 8-9, 2009

July 14,2009
July 21-23, 2009
July 28,2009
July 29,2009
July 30, 2009
August 5,2009
August 5,2009
August 12,2009
August 12,2009

October 8, 2009

MEETING

Preparatory Meeting (Teleconference)

Preparatory Meeting (Washington, D.C.)

Public Meeting (Washington, D.C.)

Site Visit (Dulles, VA)

Site Visit (Huntsville and Decatur, AL; and Michoud, LA)
Preparatory Meeting (Teleconference)

Site Visit (Hawthorne, CA) and Fact-Finding Meetings
(El Segundo, CA)

Preparatory Meeting (Teleconference)
Fact-Finding Meetings (Denver, CO)
Public Meeting (Houston, TX)

Public Meeting (Huntsville, AL)

Public Meeting (Cocoa Beach, FL)
Public Meeting (Washington, D.C.)
Preparatory Meeting (Washington, D.C.)
Preparatory Meeting (Washington, D.C.)
Public Meeting (Washington, D.C.)

Public Meeting (Teleconference)
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APPENDIX F

The following is a list of individuals who briefed the Committee or responded to its

requests for information:

E.C. “Pete” Aldridge
Buzz Aldrin

Brett Alexander
Reginald Alexander
John D. Baker
Frank H. Bauer
Jeanne L. Becker
James M. Beggs
Dallas Bienhoff
Jack Bullman

Jack O. Burns
Frank Buzzard
Bob Cabana
Elizabeth Cantwell
Frank Chandler
Jim Chilton

Lynn Cline

Mike Coats

Cassie Conley
Doug Cooke

Ed Cortwright
Dick Covey
William M. Cirillo
Steve Creech
Chris Culbert
Danny Davis
Jean-Jacques Dordain
Bret Drake

Joseph Dyer
Antonio Elias

Bob Ess

Kevin Eveker
Andrew Falcon
Kenneth Ford
Joseph R. Fragola
Louis Friedman
Robert E. Fudickar
Peter Garretson
Michael Gass
Bill Gerstenmaier
Mark Geyer

John Glenn

Mike Gold

Dan Goldin
Michael D. Griffin
Gene Grush

Jim Halsell

Jeff Hanley

Scott Horowitz
Matthew Isakowitz
Anthony Janetos
Tom Jasin

Chip Jones

Tom Jones

Tony Jones

Kent Joosten
John Karas

Mark Kinnersley
D.R. Komar
Dave Korsmeyer
Jeff Kottkamp
Donald Latham

Joo-Jin Lee

Matt Leonard
Dan Lester
Robert Lightfoot
Steve Lindsay
John M. Logsdon
Steve MacLean
Joanne Maguire
Ed Mango

John Marburger
Roland Martinez
James Maser
Steve Metschan
George E. Mueller
Elon Musk

Jack Mustard
Clive Neal

Scott Neish
Benjamin J. Neumann
Mike O’Brien
Sean O’Keefe
John Olson

Scott Pace
Anatoly Perminov
Pepper Phillips
Carle Pieters
Charles Precourt
Gary P. Pulliam
David Radzanowski
John Rather
Diane Rausch
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Keith Reiley
Marcia Rieke

Joe Roche
Harrison “Jack’ Schmitt
John Schumacher
John Shannon
Brewster Shaw
Milt Silvera

S. Fred Singer
George Sowers
Jim Spann

Paul Spudis

Steve Squyres
Thomas Stafford
Szymon Suckewer
Mike Suffredini
Phil Sumrall
Jeffrey P. Sutton
Mark Sykes

Keiji Tachikawa
Harley Thronson
Pat Troutman
Mark Uhran

Julie Van Kleeck
Zack Warfield
Johann-Dietrich Woerner
Tom Young
Robert Zubrin
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Members of Congress

Representative Robert Aderholt Representative Kendrick Meek Senator Barbara Mikulski
Representative John Culberson Representative Alan Mollohan Senator Bill Nelson
Representative Davis Representative Pete Olson Senator Jeff Sessions
Representative Bart Gordon Representative Bill Posey Senator Richard Shelby
Representative Parker Griffith Senator John Cornyn Senator David Vitter
Representative Ralph Hall Senator Orrin Hatch

Representative Suzanne Kosmas Senator Kay Hutchison

Representative Dennis Kucinich Senator Mel Martinez

Members of the Public

During the course of the Committee’s inquiry and deliberations, more than 1,000 members of the public submitted comments,
suggestions and questions, as well as documents for the Committee’s consideration.

The Committee wishes to thank all who provided this valuable input.
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APPENDIX G

The Committee undertook its task with a strong emphasis on
receiving input from, and communicating openly with, the
American public, the media, and a broad range of stakehold-
ers in the spaceflight community. The Committee employed
both traditional outreach activities as well an extensive array
of Web-based and social media technologies in its efforts to
facilitate maximum public engagement.

The Committee Chairman held seven press conferences at
various locations throughout the United States. Two of these
were teleconferences, enabling members of the media to dial
in and participate from anywhere in the world. Transcripts
and/or video of these press conferences were posted on the
Committee’s website.

Prior to beginning work, the Chairman also met individually
with seven members of Congress—both Senators and Rep-
resentatives, Republicans and Democrats, authorizers and
appropriators. Members of the Committee participated in
two hearings, one in the Senate and one in the House. In ad-
dition, many Members of Congress submitted written, oral,
and videotaped statements to the Committee, which were
subsequently posted on its website.

The Committee held seven public meetings: three in Wash-
ington, D.C.; one in Houston, TX; one in Huntsville, AL;
one in Cocoa Beach, FL; and one via teleconference. At-
tendance ranged from 100-300 people at these events. At all
but the August 12 public meeting and the October 8 public
teleconference, the Committee reserved time for members
of the public to make comments and ask questions. All
public meetings were videotaped and aired live on NASA
TV, and the Committee subsequently posted the videos to
its website. All public meetings were also transcribed, with
the transcripts also subsequently posted to the website. In
addition to the public meetings, the committee held a series
of closed preparatory meetings, fact-finding meetings, and
site visits.

The Chairman and the Executive Director/Designated Fed-
eral Official from NASA provided periodic progress reports
to senior officials from NASA, the Office of Science and
Technology Policy (OSTP), and the Office of Management
and Budget (OMB). Weekly teleconferences were also held
with staff members from NASA, OSTP and OMB to provide
status reports.

The Committee’s primary communications tool was its web-
site: http://hsf.nasa.gov. The website enabled anyone with
Internet access to interact with the Committee in a variety of
ways. The site provided ready access to information about
the Committee and its activities, including: meeting presen-
tations; videos and transcripts of public meetings; and back-
ground and related documents. These documents included

Masing Azarees
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Figure G-1.The homepage of http://hsf.nasa.gov included several tools to
enable public engagement with the Committee. Source: Review of U.S.
Human Spaceflight Plans Committee
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the Committee Charter; Statement of Task; the Federal
Register notices; press releases; meeting agendas; Congres-
sional statements; and documents and comments submitted
by the public.

The home page of the website also prominently featured a
number of tools that enabled members of the public to con-
tact and/or interact with the committee (see Figure G-1):

The homepage of http://hsf.nasa.gov included several tools
to enable public engagement with the Committee.

¢ “Provide a Comment or Suggestion” — This enabled mem-
bers of the public to submit a 500-character comment or
suggestion to the committee. Committee staff received
more than 1,500 comments and/or suggestions during its
activities.

* “Provide a Question and Get an Answer” — This provided a
means for members of the public to submit questions to the
Committee. The Committee screened questions for general
appropriateness and then posted them to the website. Mem-
bers of the public could then vote on questions that were
posed. The Committee received over 250 questions, for
which it developed answers that it then posted to the website.
The Committee added a search capability to this feature to
enable users to search for their questions and answers.

* “Follow the Committee’s Recent Updates (Twitter)” — The
Twitter “micro-blog” website provided a means for the
Committee staff to send short, informal messages to mem-
bers of the public who signed up to receive updates from
the Committee. The Committee had over 2,000 “follow-
ers” through Twitter who elected to receive updates from
the Committee. All public meetings were “live-tweeted,”
meaning that the Committee posted real-time public up-
dates during presentations.

* “View our Photo Gallery (Flickr)” — The Committee shared
pictures and images related to its work through Flickr, a
photo-sharing website. The public could make comments
on the photos and share images of the Committee’s activi-
ties on their own Flickr accounts. Pictures of previous hu-
man spaceflight endeavors were also posted. The public
viewed an average of about 500 pictures per day on the
Committee’s Flickr account. (See Figure G-2.)

» “Share Your Opinion on Topics” — The Committee posed
three topics to stimulate public comment:

— What do you find most compelling about NASA’s
human spaceflight activities and why? (147 com-
ments received)

— What role should international partners play in
future U.S. spaceflight plans, and why? (98 com-
ments received)
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— To what extent should NASA rely on the private
sector for human spaceflight-related products and
services? (147 comments received)

* “Subscribe to the Committee’s Updates via RSS” — Like
many online publications, the Committee used Real Sim-
ple Syndication (RSS) feeds as another means of keeping
the public informed about the Committee’s activities and
progress. The Committee staff posted RSS updates, each
of which were approximately three to five sentences in
length.

¢ “Join Us on Facebook” — The Committee staff developed
a Facebook Fan page, which it filled with Committee in-
formation, pictures, and resources similar to the overall
Committee website, as well as a Facebook Fan page pub-
lic comment area, or “wall.” The “wall” was used to dis-
seminate daily information and answer general questions
regarding the events, documents, and videos posted to the
Committee website. The Committee had approximately
2,100 Facebook “Fans.”

¢ “E-mail a Document” — Members of the public could e-
mail files to the Committee, a public engagement feature
that had never previously been used on a NASA website.
The Committee received over 200 files through this chan-
nel. When the sender indicated that a particular file could
be shared with the public, the Committee posted it to its
website.

e The individual “Meetings” pages allowed the public to
view and share the videos of all the public meetings. In-
ternet users could also “favorite” and comment on the
videos as well.

The Committee’s goal in employing this broad spectrum of
communication avenues was to set a new standard for open-
ness and public interaction for endeavors of the type it was
undertaking.
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flickr:.voco

Home The Tour Sign Up Explore | Search

Raview of U.S. Human Space Flight Plans Committes > Collections > Public Meelings and Site Visits

"‘ Huntsville 07.29.09 Public Meeting

b; Thumbnalls Detall Comments

Images from the public mesting of the
Review of U.5. Human Space Flight Plans
Committes.

The pubfic meeting was held on July 29,
2009 from B am - 4 pm CDT at The
Davidsen Center for Space Exploration in
Hunisville, AL.

Figure G-2. The Committee’s Flickr account enabled it to share photos of its activities with the public. Source: Review of U.S. Human

Spaceflight Plans Committee

Review of U.S. Human Spaceflight Plans Committee _— 143




SEEKING A HUMAN SPACEFLIGHT PROGRAM WORTHY OF A GREAT NATION

144 — Review of U.S. Human Spaceflight Plans Committee



APPENDIX H

Aderholt, Robert, Representative, video statement to the
Committee, United States House of Representatives,
29 July 2009

Advisory Committee on the Future of the U.S. Space
Program [Augustine Committee], “Report of the
Advisory Committee on the Future of the U.S. Space
Program Executive Summary”, December 1990

Aerospace Safety Advisory Panel, “Annual Report for
20087, 2008

Altair Project Office, “Altair Project Status”, NASA
Johnson Space Center, 24 June 2009

Altair Project Office, “Appendix A — Altair LDAC-3
Spacecraft Configuration”, NASA Johnson Space
Center, 6 July 2009

Altair Project Office, “Appendix B — Altair Configuration
and Design Development”, NASA Johnson Space
Center, 6 July 2009

Altair Project Office, Appendix C— Altair Operations
Concept and Design Reference Missions,
Requirements Analysis Cycle 1 Baseline, NASA
Johnson Space Center, 31 March 2009; International
Traffic in Arms Regulations (ITAR) controlled

Altair Project Office, “Appendix D— Altair Operations
Timeline Document”, NASA Johnson Space Center, 6
July 2009

Altair Project Office, Ares V Mission Planner’s Guide
(Draft), NASA Marshall Space Flight Center, November
2008

Ares I Crew Launch Vehicle System Description
Preliminary Design Review (PDR) Submittal, NASA,
Sensitive But Unclassified

Ares I Integrated Vehicle Design Definition Document
CxP 72070 Rev B, 2 March 2009, Sensitive But
Unclassified and International Traffic in Arms
Regulations (ITAR) controlled

Ares V Integrated Vehicle Design Definition Document,
Phase A, Cycle 1 Configuration, CxP 72359, NASA,
27 April 2009; Sensitive But Unclassified

Ares V Operational Concepts Document Draft, CxP 72336
and Errata Sheet, NASA Marshall Space Flight Center,
27 April 2009

Ares V Phase A Cycle 1 System Description Document
(SDD), Baseline Draft, NASA, 27 April 2009;
Sensitive But Unclassified and International Traffic in
Arms Regulations (ITAR) controlled

Astronaut Office, “Radiation and Astronaut Health Risk”,
NASA Johnson Space Center

“ATK Presentation to the Review of U.S. Human Space
Flight Plans Committee”, ATK Space Systems, 21 July
2009

Baccus, Ronald, NASA Johnson Space Center, Corliss,
Jim, NASA Langley Research Center, Hixson, Robert,
Lockheed Martin, “Landing Assessments, Establishing
the DAC-3 Landing Architecture”

Bearden, David and Hart, Matthew, NASA Advanced
Programs Directorate, Skratt, John, Space Launch
Projects, Human Rated Delta IV Heavy Study
Constellation Architecture Impacts, NASA and The
Aerospace Corporation, 1 June 2009

Cabana, Robert, NASA Kennedy Space Center Director,
“Human Spaceflight Review Kennedy Space Center”,
NASA, 30 July 2009
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Cantwell, Elizabeth, Deputy Associate Laboratory Director,
National Security, “Life and Physical Sciences in
Microgravity and Partial Gravity”, Oak Ridge National
Laboratory, 5 August 2009

Chilton, Jim, Vice President and Program Manger,
Exploration Launch Systems, “Boeing Human
Spaceflight Capability Overview”, Boeing, 24 June
2009

Cline, Lynn, Deputy Associate Administrator of Space
Operations Mission Directorate, “NASA Expendable
Launch Services Current Use of EELV*, NASA
Headquarters, 17 June 2009

Cline, Lynn, “Space Operations Mission Directorate
Program Review”, NASA Headquarters, 20 May 2009

Coats, Mike, NASA Johnson Space Center Director,
“Johnson Space Center Perspectives for Augustine
Review Panel” [White Paper], NASA Johnson Space
Center, July 2009

Coats, Mike, “Johnson Space Center Perspectives,
Augustine Review Panel”, NASA Johnson Space
Center, 28 July 2009

Collection of 10 papers on Constellation Program Near
Earth Object (NEO) Mission Study Collection of 33
papers on in-space propellant transfer

Collection of 64 published papers on Other Microgravity
Research Facilities

Collection of 72 International Space Station published
papers

Columbia Accident Investigation Board (CAIB), CAIB
Report Volume 1, August 2003

Commercial Spaceflight Federation, Commercial
Spaceflight in Low Earth Orbit is the Key to
Affordable and Sustainable Exploration Beyond . . .,
29 June 2009

Committee on the Evaluation of Radiation Shielding
for Space Exploration, National Research Council,
Managing Space Radiation Risk in the New Era of
Space Exploration, The National Academies, 2008

Committee on the Rationale and Goals of the U.S. Civil
Space Program, National Research Council, America’s
Future in Space: Aligning the Civil Space Program
with National Needs, The National Academies, 2009

Committee to Review NASA’s Exploration Technology
Development Program, Aeronautics and Space
Engineering Board, National Research Council,

A Constrained Space Exploration Technology
Program: A Review of NASA’s Exploration
Technology Development Program, The National
Academies, 2008
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Committee on the Scientific Context for Exploration of the
Moon, National Research Council, Scientific Context
for the Exploration of the Moon Final Report, The
National Academies, 2007

Congressional Budget Office, “The Budgetary Implications
of NASA’s Current Plan for Space Exploration”, April
2009

Conley, Cassie, Planetary Protection Officer, “Planetary
Protection and Human Exploration”, NASA, 9 July
2009

“Constellation Alternate Scenario Early Ares V Dual
Launch Options”, NASA, 28 July 2009

“Constellation Launch Vehicles Overview Part 1”7, NASA,
29 July 2009

Constellation Program System Requirements for the Orion
System, CxP 72000, Rev D, Errata Revision and
History Page, NASA, 17 June 2009

Constellation Program System Requirements for the Orion
System, CxP 72000, Rev D—Pre DQA, NASA, 17
June 2009

Cooke, Doug, Associate Administrator of Exploration
Systems Mission Directorate, “Commercial Crew and
Cargo Program Overview”, NASA, 17 June 2009

Cooke, Doug, “Exploration Systems Mission Directorate:
FY 2010 Budget Request to Congress”, NASA
Headquarters, 14 May 2009

Cooke, Doug, “Global Exploration Strategy (GES):
Highlights on Progress and Future Opportunities”,
NASA, 16 June 2009

Cooke, Doug and Hanley, Jeff, “Review of Human
Spaceflight Plans Architectural Drivers”, NASA, 16
June 2009

Cooke, Doug and Hanley, Jeff, “Review of Human
Spaceflight Plans Constellation Overview”, NASA, 17
June 2009

Cooke, Doug and Hanley, Jeff, “Review of Human
Spaceflight Plans Implementation”, NASA, 17 June
2009

Coonce, Tom and Gunderson, Johanna, Office of Program
Analysis and Evaluation, “Cost and Schedule Growth
and Containment at NASA”, NASA Headquarters, June
2009

Cornyn, John, Senator, video statement to the Committee,
United States Senate, 28 July 2009
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Covey, Dick, President and CEO, United Space Alliance,
“United Space Alliance (USA), Response to the
Review of the U.S. Human Space Flight Plans
Committee”, USA, 21 July 2009

Craig, Douglas, “ESR&T Support of the Assessment of
Alternatives (AOA) - Development of a Modular
Reusable Advanced Technology Architecture”, NASA,
March 2005; For NASA Internal Use Only —Pre-
Decisional

Crew Exploration Vehicle Project Flight Dynamics Team,
Trajectory Design and Performance Requirements for
Human Lunar Missions Using the Mission Assessment
Post-Processor (MAPP) Final Report, NASA Johnson
Space Center, February 2009; Export controlled
information

Cross, Robert and Turner, John, “Constellation Program
LOC/LOM [Loss of Crew/Loss of Mission] Process
and Status”, NASA, 6 April 2009

Cucinotta, Francis, “Radiation Protection Assessment for
One-Year ISS Missions”, NASA

Cucinotta, Francis, Clowdsley, Martha, Kim, Myung-
hee, Qualls, Garry, Simonsen, Lisa, Sulzman,
Frank, Zapp, Neal, “Phase III Constellation
Architecture Trade Study Space Radiation Analyses
for Lunar Outpost Variations in Risk Postures to
Enable Exploration Final Data Package”, NASA,
12-14 January 2008

Cucinotta, Francis, Kim, Myung-Hee, Willingham,
Veronica, George, Kerry Physical and Biological
Organ Dosimetry Analysis for International Space
Station Astronauts, Radiation Research Society,
2008

Culberson, John, video statement to the Committee, United
States House of Representatives, 28 July 2009

Culbertson, Frank “Oribtal’s ISS Commercial Resupply
Service”, Orbital, 17 June 2009

Defense Contract Management Agency Industrial Analysis
Center, Liquid Rocket Engines Industrial Capability
Assessment, Department of Defense, 25 September
2006, Business Sensitive, Government Proprietary —
For Official Use Only

“Depot Architecture for Lunar Exploration and Beyond”,
NASA, 9 July 2009

Dordain, Jean-Jacques to the Augustine Committee,
“Statement by Jean-Jacques Dordain, Director General
of the European Space Agency”, ESA, 17 June 2009

Drake, Bret, Mars Design Reference Architecture 5.0 Study
Executive Summary, NASA, 4 December 2008

Dyer, Joseph, NASA Aerospace Safety Advisory Panel
(ASAP) Chair, “ASAP Puts and Takes”, NASA, 14
July 2009

Ess, Bob, “Ares I-X Status”, NASA, 30 July 2009

Evans, Cynthia and Robinson, Julie, Office of the
International Space Station Program Scientist, NASA
Johnson Space Center; Tate-Brown, Judy, Thuman,
Tracy and Crespo-Richey, Jessica, Engineering and
Science Contract Group; Bauman, David and Rhatigan,
Jennifer, NASA Johnson Space Center, International
Space Station Science Research Accomplishments
During the Assembly Years: An Analysis of Results
from 2000-2008 Executive Summary, Houston, Texas,
December 2008

Eveker, Kevin, “The Budgetary Implications of NASA’s
Current Plans for Space Exploration”, Congressional
Budget Office, 16 June 2009

Exploration Systems Architecture Study (ESAS) Team,
“ESAS Executive Summary”, NASA, November 2005

Exploration Systems Mission Directorate, Lunar
Architecture Focused Trade Study Final Report, Rev
A, ESMD-RQ-0005, NASA Headquarters, 4 February
2005

Exploration Systems Mission Directorate, Lunar
Architecture Broad Trade Study Final Report, Rev A,
ESMD-RQ-0006, NASA Headquarters, 4 February
2005

Exploration Systems Mission Directorate, “Lunar Vehicle/
Lunar Architecture Analysis of Alternatives (AoA)”,
NASA, 8 February 2005, Pre-Decisional, NASA
Internal Use Only

Exploration Transportation System Strategic Roadmap
Committee, Final Report, NASA, May 2005

Fragola, Joseph, “The Path to a Safer Crew Launch
Vehicle, The Ares I Story”, Valador, 29 July 2009

Fragola, Joseph, “White Paper: Ares I, the Crew Launcher
with Crew Safety Designed In”, Valador, Inc., June 2009

Friedman, Louis, Roadmap Team, “Beyond the Moon, A
New Roadmap for Human Space Exploration in the
21st Century”, The Planetary Society, November 2008

Gass, Michael, President and CEO of United Launch
Alliance (ULA), “Briefing to the Review of U.S.
Human Space Flight Plans Committee”, ULA, 16 June
2009, ULA Proprietary Information

Gass, Michael, President and CEO of United Launch
Alliance (ULA), “Briefing to the Review of U.S.
Human Space Flight Plans Committee”, ULA, 17 June
2009
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GLOSSARY

CAIB:

Columbia Accident Investigation Board

COTS:

Commercial Orbital Transportation Services

CSA:
Canadian Space Agency

DDT&E:
Design, Development, Test, & Evaluation

DOD (or DoD):
Department of Defense

EDL:
Entry, Descent and Landing

EDS:
Earth Departure Stage

EELV:
Evolved Expendable Launch Vehicle

ESA:
European Space Agency

ESAS:
Exploration Systems Architecture Study

ESMD:

Exploration Systems Mission Directorate

EVA:

extra-vehicular activity (spacewalk)

FAA:

Federal Aviation Administration

FY:

Fiscal Year

GDP:

Gross Domestic Product

GES:
Global Exploration Strategy

INKSNA:
Iran, North Korea, and Syria Nonproliferation Act

ISS:

International Space Station

ISRO:

Indian Space Research Organisation

ITAR:

International Traffic in Arms Regulations

JAXA:

Japan Aerospace Exploration Agency

KSC:
Kennedy Space Center

KM:

Kilometers

LEO:
low-Earth orbit

LH2:
liquid hydrogen

LOX:
liquid oxygen
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mt:
metric ton

NASA:

National Aeronautics and Space Administration

NEO:
near-Earth object

NSS:

national security space

NTR:

nuclear thermal rocket

OMB:
Office of Management and Budget

OSTP:
Office of Science & Technology Policy

PDR:

Preliminary Design Review

PRA:

probabilistic risk assessment

PRC:
People’s Republic of China

SDR:

System Design Review
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SEI:

Space Exploration Initiative
SRB:

Solid Rocket Booster

SRM:

Solid Rocket Motor

SSME:

Space Shuttle Main Engine
STEM:

Science, Technology, Engineering and Mathematics
STS:

Space Transportation System (Shuttle)
TLI:

Trans Lunar Injection

TPS:

Thermal Protection System
TRL:

Technology Readiness Level
ULA:

United Launch Alliance
VSE:

Vision for Space Exploration
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