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National Aeronautics and Space Administration

Office of the Administrator
Washington, DC 20546-0001

June 11, 2008

The Honorable Mary L. Landrieu
United States Senate
Washington, D.C. 20510

Dear Senator Landrieu:

It was a pleasure meeting with you recently regarding NASA’s transition from the
Space Shuttle program to the Constellation program. Safely flying the Space Shuttle to
assemble the International Space Station and then retiring the Space Shuttle in 2010,
while developing and bringing online NASA’s new human spaceflight capabilities with
the Orion Crew Exploration Vehicle and Ares rockets thereafter, is NASA’s greatest
management challenge, and we will need your help in this endeavor. i

I share your concern about the impacts of this transition on our workforce at the
Michoud Assembly Facility (MAF) and am committed to ensuring that NASA carries out
its mission in the most cost-effective manner possible and to minimizing the disruption to
our workforce.

NASA’s greatest asset is our people--thousands of civil service employees and
contractors who conceive, design, build, operate, and manage an ambitious program of
space exploration on behalf of our Nation. Without dedicated, skilled aerospace
contractors and civil service employees, NASA would not have reached all of the historic
milestones of the past and would not be able to achieve the new goals of the U.S. Space
Exploration Policy, as endorsed by Congress in the NASA Authorization Act of 2005.

MAF has played a pivotal role in the manufacture and assembly of critical
hardware components for the Space Shuttle program. NASA has selected MAF to
support a number of major projects for the Constellation program, which is developing:
NASA's next generation of crew exploration and launch vehicles. MAF will manufacture
and assemble the upper stage of the Ares I crew launch vehicle, as well as perform final
systems integration and checkout for Ares I avionics systems, the core stage and Earth
departure stage of the Ares V cargo launch vehicle, and the Orion crew exploration
vehicle--the spacecraft that will carry a new generation of explorers to Earth orbit, the
Moon, and beyond.

To implement transition as smoothly as possible, NASA is open to using a variety
of tools, including the Enhanced Use Leasing authority that will be available to all NASA
Centers as of December 31, 2008. NASA appreciates the efforts of the Senate



Committee on Appropriations to enact this expanded authority as part of the FY 2008
Omnibus Appropriations Act (P.L. 110-161) and anticipates that it will enable the
effective use of underutiized NASA assets by commercial vendors. MAF is also
evaluating opportunities for commercial partnerships to take advantage of the future
Research and Development Administration Building, funded by the State of Louisiana,
which will provide administrative office space as well as collaborative research and
development space. In addition, NASA is exploring the potential of “bridge”
employment at our impacted facilities, which may take the form of cross-training Shuttle
personnel to work on Constellation projects and/or early builds of some Constellation
hardware. Finally, in preparation for next year’s budget submission to Congress, NASA
is undertaking several programmatic trade studies for how best to plan and organize
Constellation work, including the post-2010 flight test program, with an eye toward
enhancing our test program and mitigating workforce impacts as we retire the Space
Shuttle and transition to new Constellation Systems.

NASA will keep you informed as the transition proceeds and as we know more,
award more contracts, or assign new roles and responsibilities to the NASA Centers most
affected by the retirement of the Space Shuttle. Ilook forward to working with you on
the complex challenges before us to ensure that critical skills are retained to carry out the
exciting missions before us. I firmly believe that this transition to new Constellation
Systems will reinvent and reinvigorate NASA.

Sincerely,

T

Michael D. Griffin
Administrator



MARY L. LANDRIEU

LOUISIANA

Linited Deates Senate

WASHINGTON, DC 20510-18D2
April 2, 2008

The Honorable Michael Griffin

Administrator

National Aeronautics and Space Administration
300 E Street, SW, Suite 9133

Washington, DC 20546

Dear Administrator Griffin:

I write to you regarding the Space Shuttle to Constellation Program Workforce
Transition report which was provided to Congress yesterday. In particular, I am focused
on the impact of this transition on the 1,900 National Aeronautics and Space
Administration (NASA) employees at the Michoud. Assembly Facility in New Orleans
East. As you well know, Michoud and its employees weathered Hurricane Katrina and
the subsequent Federal levee breaks, rebuilding the facility with the help of NASA and
the Congress. With the report yesterday however, it seems that another storm lies on the
horizon for Michoud. While I know that you and your teamn are focused on this issue, as
a member of the Senate Appropriations Committee, I would like to request your
continued cooperation to help mitigate significant workforce disruptions at our Michoud
facility.

Since 1961, Michoud has been supporting the U.S. Space Program, For example,

parts of the enormous Saturn rockets were manufactured at Michoud. On July 6, 1979,
Michoud manufactured and delivered the first external tank for the first flight of the
Space Shuttle Columbia in 1981. Michoud has continued its important role in the Space
Program to this day ~ due to the hard work of the 1,900 NASA employees and additional
_contractors it employs. I understand that Michoud will also have a critical role in the
Constellation Program, manufacturing major pieces of the Orion crew capsule as well as
stages of the Ares I and Ares V launch vehicles. However, while these projects will
generate employment, NASA has estimated that there 1s the potential for a loss of 1,300
jobs at Michoud over the next five years.

As NASA plans for the transition to the Constellation Program, I would like to
highlight a couple of key areas which I believe could help provide “bridge” employment.
In particular, as you have indicated, although NASA will be staffing down at Michoud,
there may be opportunities fo retain employment there through interim NASA operations
at the facility. Also, in the FY08 Omnibus Appropriations Bill, I worked closely with the
leadership on the Senate Commerce, Justice, Science Appropriations Subcommittee to
provide NASA facilities, including Michoud, new enhanced-use lease authority which
begins December 31, 2008. At Michoud, this expanded authority could allow the facility
to expand its tenant base, which currently includes the Coast Guard and U.S. Department
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of Agriculture. Lastly, Michoud sits on 830.plus acres of land and certainly has a lot of
room for future expansion. I understand that the State of Louisiana is investing $102
million in a new building onsite and sophisticated manufacturing equipment to enhance
the competitiveness of Michoud. Iwould like to work with NASA. and Governor Jindal
to provide necessary resources to recruit additional industry which could serve as
“bridge” employment until the Ares program ramps up.

Given the enormous impact of this workforce transition on the Michoud
Assembly Facility, I would like to schedule a meeting with you to discuss the possible
impact of these particular proposals as well as your ongoing work on this matter. I
respectfully request a meeting no later than April 18, 2008 if possible. This is to ensure
there is sufficient time, if needed, to work with you, the State of Louisiana and my Senate
colleagues through the FY09 Appropriations process.

Thank you for your attention to this important matter.

Sincerely,

g%m‘y [ agé?iegg
Unitedé&Statés Sénator

MLL:brv

ce: The Honorable Barbara Mikulska
The Honorable Bobby Jindal



Reply to Attn of:

National Aeronautics and Space Administration

Headguarters
Washington, DC 20546-0001

July 25, 2006

Office of Legislative Affairs
LC:mtg

The Honorable Sherwood L. Boehlert
Chairman

Committee on Science

House of Representatives
Washington, DC 20515

Dear Mr. Chairman:

The transition from the Space Shuitle to the Constellation Program.is NASA’s greatest
management challenge over the next several years. In response to this challenge, NASA
has developed a Human Space Flight Transition Plan which, at a strategic level, describes
the transition. This transition is driven by the Vision for Space Exploration, retirement of
the Space Shuttle by the end of FY 2010, and the Agency’s need to capitalize on its overall
human space flight investments and knowledge to date. NASA submits this plan pursuant
to Section 502 (b) of the National Aeronautics and Space Administration Authorization Act
0f 2005 (P. L. 109-155). Also included in this plan are sections on the Commercial Orbital
Transportation Services to the International Space Station, the proposed crew escape
system for future human space systems, and the current plans for the lunar architecture and
missions,

This plan documents desired outcomes, program-level requirements, and major processes
that will facilitate a successful transition. It details the framework for ensuring cross-
organizational integration, coordination of transition planning, requirements
implementation, resource allocation, progress assessment, and risk identification and
mitigation. In addition, the plan defines a framework in which transition, or termination
of all capabilities that are no longer required, will be implemented within the appropriate
timeframe offering the best overall Agency advantage, risk control and expanded work-~
force opportunity. ’

NASA anticipates that, with the flexibility that this plan affords, the Agency will have the
necessary processes and procedures in place to meet the challenges associated with the
retirement of the Space Shuttle, achieving the Vision for Space Exploration and ensuring
the success of the space program through generations to come. We also anficipate that
we will need the support of Congress to ensure that the transition can occur as efficiently
as possible, and plan to work with you to make it bappen.



We would be pleased to discuss NASA’s Human Space Flight Transition Plan with you
in greater detail, if you wish.

Sincerely,

»2Yite
Assistant Administrator
Office of Legislative Affairs

Enclosure



Reply to Attn of:

National Aeronautics and Space Administration

Headquarters

Washington, DC 20546-0001
July 25, 2006

Office of Legislative Affairs
LC:mtg

The Honorable Bart Gordon
Ranking Democrat
Comumittee on Science

House of Representatives
Washington, DC 20515

Dear Mr. Gordon:

The transition from the Space Shuttle to the Constellation Program is NASA’s greatest
management challenge over the next several years. In response to this challenge, NASA
has developed a Human Space Flight Transition Plan which, at a strategic level, describes
the transition. This transition is driven by the Vision for Space Exploration, retirement of
the Space Shuttle by the end of FY 2010, and the Agency’s need to capitalize on its overall
human space flight investments and knowledge to date. NASA submits this plan pursuant
to Section 502 (b) of the National Aeronautics and Space Administration Authorization Act
of 2005 (P. L. 109-155). Also included in this plan are sections on the Commercial Orbital
Transportation Services to the International Space Station, the proposed crew escape
system for future human space systems, and thé current plans for the lunar architecture and
missions.

This plan documents desired outcomes, program-level requirements, and major processes
that will facilitate a successful transition. It details the framework for ensuring cross-
organizational integration, coordination of transition planning, requirements
implementation, resource allocation, progress assessment, and risk identification and
mitigation. In addition, the plan defines a framework In which transition, or termination
of all capabilities that are no longer required, will be implemented within the appropriate
timeframe offering the best overall Agency advantage, risk control and expanded work-
force opportunity. ’

NASA anticipates that, with the flexibility that this plan affords, the Agency will have the
necessary processes and procedures in place to meet the challenges associated with the
retirement of the Space Shuttle, achieving the Vision for Space Exploration and ensuring
the success of the space program through generations to come. We also anticipate that
we will need the support of Congress to ensure that the transition can occur as efficiently
as possible, and plan to work with you to make it happen.



We would be pleased to discuss NASA’s Human Space Flight Transition Plan with you
in greater detail, if you wish.

Sincerely,

E. Chas
Assistant Administrator
Office of Legislative Affairs

Enclosure



Aeply to Attn of:

National Aeronautics and Space Administration

Headquarters
Washington, DC 20546-0001
July 25, 2006

Office of Legislative Affairs
LC:mtg

The Honorable Ken Calvert

Chairman

Subcommittee on Space and Aeronautics
Committee on Science

House of Representatives

Washington, DC 20515

Dear Mr. Chairman:

The transition from the Space Shuttle fo the Constellation Program is NASA’s greatest
management challenge over the next several years. In response to this challenge, NASA
has developed a2 Human Space Flight Transition Plan which, at a strategic level, describes
the transition. This transition is driven by the Vision for Space Exploration, retirement of
the Space Shuttle by the end of FY 2010, and the Agency’s need to capitalize on its overall
human space flight investments and knowledge to date. NASA submits this plan pursuant
to Section 502 (b) of the National Aeronautics and Space Administration Authorization Act
of 2005 (P. L. 109-155). Also included in this plan are sections on the Commercial Orbital
Transportation Services to the International Space Station, the proposed crew escape
system for future human space systems, and the current plans for the lunar architecture and
missions.

This plan documents desired outcomes, program-level requirements, and major processes
that will facilitate a successful transition. It details the framework for ensuring cross-
organizational integration, coordination of transition planning, requirements
implementation, resource allocation, progress assessment, and risk identification and
mitigation. In addition, the plan defines a framework in which transition, or termination
of all capabilities that are no longer required, will be implemented within the appropriate
timeframe offering the best overall Agency advantage, risk control and expanded work-
force opportunity.

NASA anticipates that, with the flexibility that this plan affords, the Agency will have the
necessary processes and procedures in place to meet the challenges associated with the
retirement of the Space Shuttle, achieving the Vision for Space Exploration and ensuring
the success of the space program through generations to come. We also anticipate that
we will need the support of Congress to ensure that the transition can occur as efficiently
as possible, and plan to work with you to make it happen.



We would be pleased to discuss NASA’s Human Space Flight Transition Plan with you
in greater detail, if you wish.

Sincerely,

rian E. Chase
Agssistant Administrator
Office of Legislative A ffairs

Enclosure



Reply to Attn of:

National Aeronautics and Space Administration

Headquarters
Washington, DC 20546-0001

Tuly 25, 2006

Office of Legislative Affairs
LC:mtg

The Honorable Mark Udall

Ranking Democrat

Subcommittee on Space and Aeronautics
Committee on Science

House of Representatives

Washington, DC 20515

Dear Mr. Udall:

The transition from the Space Shuttle to the Constellation Program i1s NASA’s greatest
management challenge over the next several years. In response to this challenge, NASA
has developed a Human Space Flight Transition Plan which, at a strategic level, describes
the transition. This transition is driven by the Vision for Space Exploration, retirement of
the Space Shuttle by the end of FY 2010, and the Agency’s need to capitalize on its overall
human space flight investments and knowledge to date. NASA. submits this plan pursuant
to Section 502 (b) of the National Aeronautics and Space Adminisiration Authorization Act
of 2005 (P. L. 109-155). Also included in this plan are sections on the Commercial Orbital
Transportation Services to the International Space Station, the proposed crew escape
system for future human space systems, and the current plans for the lunar architecture and
missions.

This plan documents desired outcomes, program-level requirements, and major processes
that will facilitate a successfuil transition. It details the framework for ensuring cross-
organizational integration, coordination of transition planning, requirements
implementation, resource allocation, progress assessment, and risk identification and
mitigation. In addition, the plan defines a framework in which transition, or termination
of all capabilities that are no longer required, will be implemented within the appropriate
timeframe offering the best overall Agency advantage, risk control and expanded work-
force opportunity. ‘

NASA anticipates that, with the flexibility that this plan affords, the Agency will have the
necessary processes atd procedures in place to meet the challenges associated with the
retirement of the Space Shuttle, achieving the Vision for Space Exploration and ensuring
the success of the space program through generations to come. We also anticipate that
we will need the support of Congress to ensure that the transition can occur as efficiently
as possible, and plan to work with you to make it happen.



We would be pleased to discuss NASA’s Human Space Flight Transition Plan with you
in greater detail, if you wish.

Sincerely,

Assistant Administrator
Office of Legislative Affairs

Enclosure



Reply to Atin of:

National Aeronautics and Space Administration

Headgquarters
Washington, DC 20546-0001

July 25, 2006

Office of Legislative Affairs
LCmtg

The Honorable Ted Stevens

Chairman

Committee on Commerce, Science,
and Transportation

United States Senafe

Washington, DC 20510

Dear Mr. Chairnan:

The transition from the Space Shuttle to the Constellation Program is NASA’s greatest
management challenge over the next several years. In response to this challenge, NASA
has developed a Human Space Flight Transition Plan which, at a strategic level, describes
the transition. This transition is driven by the Vision for Space Exploration, retirement of
the Space Shuttle by the end of FY 2010, and the Agency’s need to capitalize on its overall
human space flight investments and knowledge to date. NASA submits this plan pursuant
to Section 502 (b) of the National Aeronautics and Space Adminisiration Authorization Act
of 2005 (P. L. 109-155). Also included in this plan are sections on the Commercial Orbital
Transportation Services to the International Space Station, the proposed crew escape
system for future human space systems, and the current plans for the lunar architecture and
missions.

This plan documents desired outcomes, program-level requirements, and major processes
that will facilitate a successful transition. It details the framewark for ensuring cross-
organizational integration, coordination of transition planning, requirements
implementation, resource allocation, progress assessment, and risk identification and
mitigation. In addition, the plan defines a framework in which transition, or termination
of all capabilities that are no longer required, will be implemented within the appropriate
timeframe offering the best overall Agency advantage, risk control and expanded work-
force opportunity.

NASA anticipates that, with the flexibility that this plan affords, the Agency will have the
necessary processes and procedures in place to meet the challenges associated with the
retirement of the Space Shuttle, achieving the Vision for Space Exploration and ensuring
the suceess of the space program through generations to come. We also anticipate that
we will need the support of Congress to ensure that the transition can occur as efficiently
as possible, and plan to work with you to make it happen.



We would be pleased to discuss NASA’s Human Space Flight Transition Plan with you
in greater detail, if you wish.

Sincerely,

Assistant Administrator
Office of Legislative Affairs

Enclosure



Reply to Attn of:

National Aeronautics and Space Administration

Headquarters
Washington, DG 20546-0001
July 25, 2006

Office of Legislative Affairs
LC:mtg

The Honorable Daniel K. Inouye

Co-Chairman

Committee on Commerce, Science,
and Transportation

United States Senate

‘Washington, DC 20510

Dear Senator Inouye:

The transition from the Space Shuttle to the Constellation Program is NASA’s greatest
management challenge over the next several years. In response to this challenge, NASA.
has developed a Human Space Flight Transition Plan which, at a strategic level, describes
the transition. This transition is driven by the Vision for Space Exploration, retirement of
the Space Shuttle by the end of FY 2010, and the Agency’s need to capitalize on its overall
human space flight investments and knowledge to date. NASA submits this plan pursuant
to Section 502 (b) of the National Aeronautics and Space Administration Authorization Act
of 2005 (P. L. 109~155). Also included in this plan are sections on the Commercial Orbital
Transportation Services to the International Space Station, the proposed crew escape
system for future human space systems, and the current plans for the lunar architecture and
missions.

This plan documents desired outcomes, program-leve] requirements, and major processes
that will facilitate a successful transition. It details the framework for ensuring cross-
organizational integration, coordination of transition planning, requirements
implementation, resource allocation, progress assessment, and risk identification and
mitigation. In addition, the plan defines a framework in which transition, or termination
of all capabilities that are no longer required, will be implemented within the appropriate
timeframe offering the best overall Agency advantage, risk control and expanded work-
force opportunity.

NASA anticipates that, with the flexibility that this plan affords, the Agency will have the
necessary processes and procedures in place to meet the challenges associated with the
retirement of the Space Shuttle, achieving the Vision for Space Exploration and ensuring
the success of the space program through generations to come. We also anticipate that
we will need the support of Congress to ensure that the transition can occur as efficiently
as possible, and plan to work with you to make it happen.



We would be pleased to discuss NASA’s Human Space Flight Transition Plan with you
in greater detail, if you wish.

Sincerely,

Assistant Administrator
Office of Legislative Affairs

Enclosure



Reply to Attn of:

National Aeronautics and Space Administration

Headquarters
Washington, DC 20546-0001
July 25, 2006

Office of Legislative Affairs
LC:mtg

The Honorable Kay Bailey Hutchison

Chair

Subcommittee on Science and Space

Committee on Commerce, Science, and Transportation
United States Senate

Washington, DC 20510

Dear Madam Chair:

The transition from the Space Shuttle to the Constellation Program is NASA’s greatest
management challenge over the next several years. In response to this challenge, NASA
has developed a Human Space Flight Transition Plan which, at a strategic level, describes
the transition. This transition is driven by the Vision for Space Exploration, retirement of
the Space Shuttle by the end of FY 2010, and the Agency’s need to capitalize on its overall
human space flight investments and knowledge to date. NASA submits this plan pursuant
to Section 502 (b) of the National Aeronautics and Space Administration Authorization Act
of 2005 (P. L. 109-155). Also included in this plan are sections on the Commercial Orbital
Transportation Services to the International Space Station, the proposed crew escape
system for future human space systems, and the current plans for the lunar architecture and
IMiISs1ons. .

This plan documents desired outcomes, program-level requirements, and major processes
that will facilitate a successful transition. It details the framework for ensuring cross-
organizational integration, coordination of transition planning, requirements
implementation, resource allocation, progress assessment, and risk identification and
mitigation. In addition, the plan defines a framework in which transition, or termination
of all capabilities that are no longer required, will be implemented within the appropriate
timeframe offering the best overall Agency advantage, risk control and expanded work-
force opportunity. '

NASA anticipates that, with the flexibility that this plan affords, the Agency will have the
necessary processes and procedures in place to meet the challenges associated with the
retirement of the Space Shuttle, achieving the Vision for Space Exploration and ensuring
the success of the space program through generations to come. We also anticipate that
we will need the support of Congress to ensure that the transition can occur as efficiently
as possible, and plan to work with you to make it happen.



We would be pleased to discuss NASA’s Human Space Flight Transition Plan with you
in greater detail, if you wish.

Sincerely,

Assistant Administrator
Office of Legislative Affairs

Enclosure



Reply to Attn of:

National Aeronautics and Space Administration

Headquarters
Washington, DC 20646-0001

Tuly 25, 2006

Office of Legislative Affairs
LCmtg

The Honorable Bill Nelson

Ranking Democrat

Subcommittee on Science and Space

Committee on Commerce, Science, and Transportation
United States Senate

Wasghington, DC 20510

Dear Senator Nelson:

The transition from the Space Shuttle to the Constellation Program is NASA’s greatest
management challenge over the next several years. In response to this challenge, NASA
has developed a Human Space Flight Transition Plan which, at a strategic level, describes
the transition. This transition is driven by the Vision for Space Exploration, retirement of
the Space Shuttle by the end of FY 2010, and the Agency’s need to capitalize on its overall
human space flight investments and knowledge to date. NASA submits this plan pursuant
to Section 502 (b) of the National Aeronautics and Space Administration Authorization Act
of 2005 (P. L. 109-155). Also included in this plan are sections on the Commercial Orbital
Transportation Services to the International Space Station, the proposed crew escape
system for future human space systems, and the current plans for the lunar architecture and
missions.

This plan documents desired outcomes, program-level requirements, and major processes
that will facilitate a successful transition. It details the framework for ensuring cross-
organizational integration, coordination of transition planning, requirements
implementation, resource allocation, progress assessment, and risk identification and
mitigation. In addition, the plan defines a framework in which transition, or termination
of all capabilities that are no longer required, will be implemented within the appropriate
timeframe offering the best overall Agency advantage, risk control and expanded work-
force opportunity.

NASA anticipates that, with the flexibility that this plan affords, the Agency will have the
necessary processes and procedures in place to meet the challenges associated with the
retirement of the Space Shuttle, achieving the Vision for Space Exploration and ensuring
the success of the space program through generations to come. We also anticipate that
we will need the support of Congress to ensure that the transition can occur as efficiently
as possible, and plan to work with you to make it happen.



We would be pleased to discuss NASA’s Human Space Flight Transition Plan with you
in greater detail, if you wish.

Sincerely,

Bridn E. Chase
Assistant Administrator
Office of Legislative Affairs

Enclosure
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Space Shuttle Transition

Pursuant to Sec. 502 (b) of the National Aeronautics and Space Administration Authorization
Act of 2005 (P.L. 109-155) the following report addresses the Shuttle transition plan, which
inclhudes:

» how NASA will deploy personnel from, and use the facilities of, the Space Shuttle
program (SSP) to ensure that the Space Shuttle operates as safely as possible through its
final flight and to ensure that personnel and facilities from the SSP are used in NASA’s
exploration programs in accordance with subsection (a);

» (2) the planned number of flights the Space Shuttle will make before its retirement;

> (3) the means, other than the Space Shuttle and the Crew Exploration Vehicle (CEV),
including commercial vehicles, that may be used to ferry crew and cargo to and from the
ISS;

> (4) the intended purpose of lunar missions and the architecture for those missions; and,

» (5) the extent to which the CEV will allow for the escape of the crew in an emergency.

Introduction

On January 14, 2004, the President announced the Vision for Space Exploration, which put
NASA on a bold new mission: implementing a sustained and affordable human and robotic
program to explore the solar system. Achieving the Vision for Space Exploration is a challenge,
requiring new and innovative roles, responsibilities, capabilities, and relationships throughout
NASA. Success requires that all parts of the Agency act as a team to make decisions for the
common good, collaborate across traditional boundaries, and leverage the Agency’s many
unique capabilities in support of a single focus. The future of human space flight depends on a
safe, successful, and smooth transition.

The Space Shuttle transition and phase-out effort will be one of the largest the Agency has
undertaken. The SSP occupies 640 facilities, uses over 900,000 pieces of equipment, and
employs over 2,000 civil servants and more than 15,000 work year equivalents in prime
contractors. In addition, the SSP employs over 3,000 additional indirect workers through Center
general and administrative and service pools. The total equipment value is over $12 billion, and
there are literally hundreds of locations where Government property is used. The total facilities
value is approximately $5.7 billion, which accounts for approximately one-fourth of the value of
the Agency’s total facility inventory. There are currently 1,542 active suppliers and 3,000 to
4,000 qualified suppliers geographically located throughout the country.

Goals of Transition

e Evolving from current operations to future operations — Transitioning first from flying
the Space Shuttle and building and sustaining the International Space Station (ISS) to
developing and flying the new CEV, Crew Launch Vehicle (CLV) and related exploration
architecture systems. NASA’s challenge is to identify opportunities to use existing
operations capacity for development of these systems. This includes shifting, rather than
growing a development and production capacity, transferring sustaining engineering



capabilities to new systems design efforts, and evolving infrastructure to reduce operational
costs.

¢ Evolving the workforce —Ensuring that the Agency has not only the right mix of skills to
support the requirements of the Space Shuttle and ISS Programs but can also support the
Constellation Systems Program,

o Efficiency — Achieving multi-program objectives at the best value to the Agency. This
requires a strategic understanding and integration of program requirements and tactical
execution. A

e Efficient and safe closeout of the SSP —The final phase of the SSP will include transfer of
assets to follow-on programs and field Center institutions and transition to the next era in
NASA human space flight. This requires a structured, cost-effective approach for
determining which capabilities are needed for the Constellation Systems Program and
decommissioning and disposing of the rest.

The Space Shuttle transition and phase-out effort will be complex and challenging, especially
when coupled with conducting potentially the most complicated sequence of Shuttle flights ever
attempted. ISS construction represents one of the most challenging and difficult tasks that have
been attempted in the history of space flight. Over the next 4 years, the Space Shuttle will carry
over 440,000 pounds of hardware to the ISS, where astronauts and cosmonauts will conduct
nearly 80 spacewalks to assemble, check out, and maintain the orbiting facility. Pending the
successful demonstration of Return to Flight changes on STS-121, the Space Shuttle will also
conduct a fifth servicing mission to the Hubble Space Telescope to replace critical subsystems
and swap out astronomical instruments. Ensuring safe mission execution while simultaneously
conducting an efficient and effective transition of current human space flight capabilities to
future exploration missions will require finding new and innovative ways to leverage the existing
human space flight workforce, hardware, and infrastructure. These parallel activities will require
a delicate balancing act.

In accordance with the Vision, NASA will use the Space Shuttle to complete assembly of the ISS
by 2010 using as few flights as possible, meeting our international coramitments and enabling
the Station to support research and Exploration Systems goals. The SSP’s highest priority is to
safely complete the mission manifest by 2010. Working through project, program, Directorate,
and Agency-level processes, the SSP will also play a key role in coordinating the smooth
transition of Space Shuttle assets and capabilities to the next generation of space exploration
systems without compromising the safety of ongoing flight operations. Transition will be
accomplished in a manner that safeguards the long-term viability of U.S. technical capabilities in
anticipation of future challenges and opportunities. This report outlines how the Agency intends
to facilitate the orderly and successful transition from the Space Shuttle to Exploration programs
and also addresses related areas of interest to Congress, including the Commercial Orbital
Transportation System, crew escape from the CEV, and lunar architecture.

Initial Transition Activities

Human space flight transition activities began shortly after the release of the Vision for Space
Exploration. The SSP evaluated hardware, infrastructure, and workforce inventories needed to
support a fly out through 2010. The ISS program identified the impact and challenges of Shuttle
retirement on Station logistics support and utilization after 2010. NASA also undertook a



number of benchmarking studies of previous large-scale, high-technology system transitions,
including the Titan IV rocket fly out, the F/A-18 fighter production closeout, and the Navy Base
Realignment and Closure activities. NASA has captured lessons learned that might be applicable
in the current situation.

There were many common themes and lessons to be learned from the benchmarking exercises.
The first was on the importance of having a plan. Effective planning saves time and money
throughout the life of the effort. A strategic assessment early in the transition process to
establish the scope of the activity aids in the development of an effective plan. Second,
communication is critical throughout the transition process. It is imperative that key
stakeholders are informed of the plan, the current activities, and the future work, and that they all
agree on the basic goals and objectives. Continuous communication internally and externally
facilitates a smooth and successful transition. The third lesson is directly related to the second:
manage the human element. The impact on people’s lives from the closure of a major program
should not be underestimated. Program leadership is essential in-this area as critical skills must
be maintained for use by follow-on programs, to safely complete the Space Shuttle mission and
to safely shut down the program. Fourth, execution requires the use of smart program
management tools, The regulatory impacts, technical challenges, and requirements must be
understood early in order to manage costs to a baseline. In addition, contracts must be structured
to allow flexibility. Finally, transition is expensive and takes time. Historically, it takes 3.5
years to close down an installation and another 3 years to complete the transition of a property.
While we have benchmarked other programs that are similar in scope to the Space Shuttle, the
Shuttle is one of the largest single programs for which an orderly transition and disposal has ever
been required. NASA must transition the Space Shuttle in a way that ensures continued safety in
our ongoing operations, maximizes the efficiency with which we use our resources, respects the
Space Shuttle workforce, and protects critical national capabilities that will be needed to support
the Vision for Space Exploration.

To better implement the Vision, NASA reorganized and established the Exploration Systems
Mission Directorate (ESMD). ESMD is responsible for developing new capabilities and
supporting technologies, which will enable the Vision and the Constellation Systems Program.
Next, NASA conducted a large-scale, system level, Exploration Systems Architecture Study
(ESAS). The ESAS team examined a wide variety of architecture element configurations,
functionality, subsystems, technologies, and implementation approaches. Figure 1 below
provides a top-level roadmap to the ESAS architecture implementation.



Figure 1 — Exploration Roadmap

An early exploration development will be the CEV. Like the Apollo Command Module, the
CEV will have a crew escape system and represents one building block in the exploration
architecture that can send astronauts to the Moon and form the basis for exploration missions to
other destinations. It will be launched into orbit using a five-segment derivative of the Shuttle's
Solid Rocket Booster (SRB) with a new liquid-propellant upper stage. It will continue to the
Moon using redesigned J-2 engines originally used on the Saturn IB and Saturn V rocket engines
designed for the Apollo Program. Before beginning its lunar mission, the CEV’s capabilities
will be demonstrated by carrying crew and cargo to the ISS.

The ESAS team ultimately chose a Shuttle-derived option for the transportation system,
recognizing that prospects for the future are founded in the capacity and knowledge of the
present. The team recommended use of certain Shuttle capabilities to accelerate development of
future systems and provide developmental savings. The Shuttle-derived launch option was
found to be more affordable, safe, and reliable and in addition provides an opportunity fora
relatively smooth transition of existing facilities and workforce to ensure lower schedule, cost,
and programmatic risks. As was learned from the benchmarking activities, a follow-on program,
especially one that has strong ties to the current program, is the best retention tool available.
Having the current workforce see a future and know that they are an integral part will help to
alleviate fears and maintain focus on the current mission, It is essential that NASA leverage the
value of past experiences to achieve the ultimate success of the Vision at the best value to the
Agency.



Over the next several years, the Space Shuttle, ISS, and Constellation Systems Programs will
work together to define an intelligent and efficient transition of hardware, software, people, and
knowledge. The Human Space Flight programs and the Mission Dixectorates are encouraging
close working relationships among the programs with the co-location of program management at
the Johnson Space Center. This facilitates communication and ensures that all three programs
effectively exchange knowledge, identify and appropriately disposition assets for transition. In
addition, the SSP has hosted technical interchange meetings on transition fo assess existing
Agency capabilities in areas like human capital management, data archiving, environmental
management, and historical preservation. At all levels, standing control boards have been
established to provide insight, guidance, and to facilitate decisions on important transition issues.
The opportunity exists to find real savings in both cost and schedule in the development of new
systems, given their heritage with the Space Shuttle. This will be the critical factor in the
successful transition from the SSP capabilities to the Constellation Program.

Transition Milestones

Meeting the ambitious schedule of flying out one program, continuing operations on another
while developing and preparing for operations of a third makes coordination between all parties
essential. Last need dates, first use dates, specifics of flight manifest and level loaded
build/processing schedules are essential to the transition process and for providing accurate
strategic guidance for the budget process. As was recommended by the benchmarking studies,
NASA is in the process of completing a strategic assessment of all of our capabilities that
support the Human Space Flight programs and determining their use in the follow-on programs.
Assets, such as launch pads, should be maintained in usable condition until ready to be used by
follow-on systems. An integrated multi-program schedule will be used to coordinate with
relevant program offices and will provide a top-level overview reflecting decisions on major
flight hardware elements and facility development and utilization. For example, the first piece of
flight hardware transferred between SSP and Constellation is an old forward dome, from a SRB,
which will be used as part of a mock up to start CEV parachute development work. Figure 2
provides a top-level view of this scheduling challenge facing NASA between now and 2014.



Multi-Program Integrated Milestones
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Balance Agreement Addendum

SECOND ADDENDUM
TO THE IMPLEMENTING ARRANGEMENT ENTITLED
“PROTCCOL INCLUBDING TERMS, CONDITIONS AND ASSUMPTIONS, SUMMARY
BALANCE OF CONTRIBUTION AND OBLIGATIONS TO INTERNATIONAL SPACE
STATION (ISS) AND RESULTING RIGHTS OF NASA AND RSA 10 ISS
UTILIZATION ACCOMMODATIONS AND RESQURCES, AND FLIGHT
OPPORTUNITIES” (BALANCE AGREEMENT)
BETWEEN

THE NATIONAL ARRONAUTICS AND SPACE ADMINISTRATION GF THE
UNITED STATES OF AMERICA

AND

THE FEDERAL SPACE AGENCY OF THE RUSSIAN FEDERATION
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Balance Agreement Addendum

The National Aeronautics and Space Administration of the United States of America
{hereinafler "NASA™) and the Federal Space Agency of the Russian Federation
{(hereinafier "Roscosmos") (hereinafier, collectively, “the Parties”),

RECOGNIZING the Agreement between the United States of America and the Russian
Federation concerning Cooperation in the Exploration and Use of Outer Space for
Peaceful Purposes of June 17, 1992,

RECOGNIZING the Agrecment among the Government of Canada, Governments ot
Member States of the European Space Agency, the Government of Japan, the
Government of the Russian Federation, and the Goversimeni of the United States of
America Concerning Cooperation on the Civil International Space Station signed on
January 29, 1998, (hereinafier the “Intergovernmental Agreement™),

RECOGNIZING the Memorandum of Undersianding between the National Acronautics
and Space Admiaistration and the Runssian Space Agency Concerning Cooperation on the
Civil Infernational Space Station signed on January 29, 1998 (herginafier the “MOU™,

RECOGNIZING the implementing arrangement to the MOU entitled the Protocol
Including Terms, Conditions and Assumptions, Summary Balance of Contributions and
Obligations to international Space Station (I85) and Resulting Rights of NASA and RSA
to IS8 Utilization Accommodations and Resources, and Flight Opportunities signed on
June 11, 1996, (hereinafler the “Balance Agresment”),

RECOGNIZING the Addendum to the Balance Agreement signed on September 9, 2004,
(hereinafier the “First Addendum™),

CONVINCED that implementation of the agreements governing cooperation on the
International Space Station will further expand cooperation through the establishment of
a long-term and mupually beneficial relationship and will further promote cooperation in
the exploration and peaceful use of outer space,

Have agreed as follows:

ARTICLE 1 - PURPOSE

The purpose of this Addendum is to adjust the balance of contributions of the Parties as
previously set forth in the Balance Agreement and First Addendum, so as to maintain the
balance of the Parties’ respective contributions and obligations to the 1SS program and
the sharing of responsibilities associated with each Party’s participation in accordance
with the principles established in the Intergovernmental Agreement, the MOU, and the
Balance Agreement. Adjustments are required at this time due to changes in the timeline
for I8S assembly, programmatic changes on the part of both Parties, and the development
of ciccumstances and plans that necessitate the exchange of goods and services not
covered by the terms of the Balance Agreement. The specific objectives of this
Addendum are to establish common approaches to key operational issues and effect a
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Balance Agreement Addendum

partial rebalance of the MASA and Roscosmos efforts unti] such time as a more complete
evaluation and comprehensive rebalance can be completed through future adjustments of
the Balance Agreement. In accordance with the provisions of Balance Agreement
Paragraphs 3 and 4, and MOU Article 16.4, the Parties have sought to minimize the
exchange of funds through the mutual provision of goods and services agreed to be of
equivalent value (i.e. barter). This Addendum is also intended to provide a framework
for the acquisition, trough separate contractual or other arrangements between the
Parties, of IS8 goeds and services that cannot be obtained through barter,

ARTICLE 2 - SCOPE AND BACKGROUND CONSIDERATIONS

A. This Addendum shall constitute an addendum to an implementing arrangement
pursuant to Articie 4(2) of the Intergovernmental Agreement and Article 1.1 of the
MOU.

B. All terms and provisions of the Balance Agreement, as amended by the First
Addendum, remain in effect unless otherwise specified by this Addendum.

ARTICLE 3 - TERMS

A. Crew size and composition:

Paragraph 11 of the Balance Agreement shall be amended by the following addition to
the end of the article:

“1l.c. Based on program siatus as of January 1, 2006, the Parties have
reached the following understandings:

i. Crew Until 2009: The permanent 155 crew size will be increased
via flight UL¥1.] in May 2006 from two to three snd remain at three
uniil the end of April 2609, assuming nominal Shuttle operations.
Flight opportunities and crew time for a three-person crew shali
continue o be allocated in accordance with the previous practice
through Increment 6.

it, Crew from 2009 until U.5. Crew Rescue Vehicle Available: By the
end of April 2009, the permanent 1SS crew size will expand from three
to six through NASA’s provision of additional Soyuz vehicles for crew
rotation and rescue and NASA habitation and logistics support of its
three designated crewmembers. From the end of April 2009 afier the
permanent 1SS crew size expands to six (1) Roscosmos shall bave the
rights to the flight opportunities for ils three crewmembers and on-
orbit crew time equivalent to three crewmembers and will retain those
rights for the life of the ISS subject to Roscosmos’ provision of
support of those crewmembers (rescue, rotation, habitation) to perform
Russian Segment systems operations and utilization activities; and (2)

U06ULS
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NASA and the remaining 1SS Pariners shall share the remaining three
flight opportunitics and on-orbit crew time equivalent to three
erewmembers continuous an-orbit per year and will retain those rights
for the life of the 188 subject to their provision of support for those
crewmembers (rescue, rotation, habitation) to perform U.S. on-orbit
Segment systems operations and utilization activities until such time as
a U.S. crew rescue vehicle is available. Nothing in this paragraph in
any way implies that the ISS will be considered to have achieved the
state of assembly complete when the permanent crew size expands
from three to six. £t becomes apparent that MASA will be unable to
provide habitation and logistics support required to add three
crewmembers or will be unable to provide crew rescue, rotation, and
logistics support for its three crewmembers after 201 1, the Parties will
meet to discuss appropriaie action.

iii. Crew Afier a U.S. Crew Rescue Vehicle is Available: Following
the availability of a U.8. crew rescue vehicle and when the 1SS has a
crew of 7, flight opportunities and crew time will be allocated in
accordance with MOU Articles 8.3.¢.2 and 11.1. and paragraph 11.b of
the Balance Agreement.”

B. Working Language: Translation services shall be provided by NASA only for critical
operations and training documents. The transition period described in Balance
Agreement paragraph 23 shall end with the expansion of the 1SS permanent crew size
10 six persons.

0

MNASA shall purchase crew rotation, crew rescue and cargo services, as needed, from

Roseosmos through 2011, pursuant to mutually agreed contractual arrangements.

ARTICLE 4 - CHANGES IN CONTRIBUTIONS OF ROSCOSMOS AND NASA

A Science Power Platform and its arrays: In fulfillment of NASA and Roscosmos’
respective obligations under Asticles 3.3, point 5, 6.1.b.14 and 6.2.b.14 of the MOU,
Roscosmas and NASA will continue to cooperate in assembling and operating the
International Space Station as agreed in this Addendum. The following provisions of
the Balance Agreement are superseded by the arrangements in this Second
Addendum: paragraph 20; Appendix 2, page 1, items 8§ and 9; and Appendix 3.

B. Upmass:

1.

NASA’s obligation 1o deliver a total of 20,500 kilograms upmass under the
Balance Agreement plus an additional 707 kilograms uprass for non-Life
Suppott Systems cargo launched by Roscosmos for NASA after February 1,
2003 was equal to 21,207 kilograms of total NASA upmass, The Parties
agree o reduce the NASA obligation by 13,115 kilograms upmass and
acknowledge NASA’s delivery of 5,892 kilograms upmass as of January 1,

[
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2006. Therefore, the remaining NASA ovligation 10 Roscosmos is 2,200
kilograms upinass.

2. Accordingly, Appendix 2, page 1, item 1} is deleted.
3. Accordingly, Appendix 2, page 3, item § is amended 1o read:

“Drelivery of 2.2 metric {ons of cargo for the Russian Segment: This 2.2 metric
ions of cargo includes, inter alia, outfiting equipment for the Russian
Multipurpose Logistics Module (MLM). The total mass of this MLM equipment
inchudes the flight hardware and the associated {light support equipment (FSE)
and shall not excead 2.2 metric tons. NASA shall be responsible for providing the
carrier for transportation on the Space Shuttle, integration of Russian hardware
onto the carrier, and supplying appropriate interface documentation. Roscosmos
shall be responsible for providing ML M-associaied FSE”

4. Roscosmos shall deliver 31 kilograms of cargo 1o the 1SS for NASA in 20006,
with manifesting details 1o be agreed through the existing processes. 'This cargo is
in addijtion to that which has aiready been procured.

C. Habitation:

1. Appendix 2, page 2, ifem 6 is replaced in its entirety with:

“During the time when only 2 crewmembers are onboard the 188, Roscosmos shall
continue to provide habitation services for | equivalent NASA designaied
crewmember continuously on orbit per year until expansion of crew size to three
persons, or April 2009, whichever comes first. After expansion of the crew to a fotal
of 3 crewmembers on orbit, Roscosmos shall provide habitation services for 1.5
equivalent NASA designated crewmembers continuously on orbit per year until
expansion of crew size to six persons or the end of April 2009, whichever comes first.
This obligation is separate from the paragraph 16 obligation that NASA and
Roscosmos are responsible for providing food, supplies, and personal items for their
respective designated crewmembers. This obligation is also separate from the
responsibility of NASA and Roscosmos for the coliection, stowage, and disposal of
waste commensurate with their respective designated crewmembers.”

2. The following text is added as a pew Appendix 2, page i, item 11:
“NASA wili continue to provide limited support for habitation, consisient with

NASA’s previous practice through Increment 6, until expansion of the permanent
crew size to 6 persons or the end of Aprii 2009, whichever comes first,”
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D. Electrical Power:

[. NASA agrees that pursuant to ifs original obligation under MOU Anicle 6.1.5.20,
NASA is obligated to provide electrical power (in agreed amounts and subject to the
limits of the US power system} ic augment Roscosmos-generated power to support
essential Roscosmos-provided flight element core systems, which is defined to
include overall Russian Segment operations and utilization, throughout the remaining
life of 185. Therefore, pursuant to NASA’s original obligations under Article 6 of the
MOU to support Roscosmos’ original plans to sugment its own elecirical power
system and to provide adequate electrical power for the Russian Segment, NASA
shall continue to provide 1o Roscosmos electrical power in accordance with the power
transfer schedule and conditions below. Appendix 2, page 1, item | will be provided
according to the schedule below. Appendix 2, page 3, item 1 is included in the power
transfer quantiiies set forth in the power transfer schedule below.

Power per Power Continuous Contingency/
Appendix 2, pursuant to pawer Peak power
Page 1, ltem Article 8 of  transfer fimit transfer fimit Est'd Amt

1, MGOU, (kW) (kW) Remaining
continuous  continuous  (inciudes Col (includes Col of 615,000
(i) (kW) 1) 1 kWh
2006 615,000
until fit 12A.1 1.8 1.7 3.2 5,4 601,536
post-12A.1 1.5 2.7 4.4 7.2 509,268
2007 1.5 2.7 4.4 7.2 575,397
2008
untif arrival of MLM 1.5 2.7 4.4 7.2 553,815
post-MLAM 1.5 4.5 12 14.4 550,035
2009
untll expansion 1o 6 crew 1.5 8 12 14.4 525,923
post expansion to 6 crew ¢ 10.9 12 14.4 462,831
2010 0 10.6 12 14.4 369,756
2011 0 0.6 12 19.4 276,681
2012 0 10.7 12 19.4 182,730
2013 0 10.7 12 19.4 88,779
2014 0 0.7 12 19.4 0
20158 0 10.8 12 19.4 0

2. The figures in the above power transfer schedule do not include power to
support the Automated Transfer Vehicle (ATV) docked to the Russian Segment.

3. NASA accepts loss of power in the power cables during transmission to the
Russian power converters, while Roscosmos accepts loss of power due to
conversion in the Russian power converters. Therefore, power quantity shall be
measured at the inlet to Russian power converiers,
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4. The estimated amount of power transferred to the Russian Segment may be
reallocated annually based on Roscosmos” reguest, within the bounds of the
continuous/peak limits above, subject to the 615,000 kilowatt hour limit. The
Parties have alsc agreed to provide for overall assessment of power usage from
2006 through 2009 and reallocate unused amounts fo Iater pericds. Or, upon
mutual agreement of the Parties, the Parties may exchange excess kilowalt hours
for other resources using a conversion factor of USI) 718 per kilowatt hour.

E. Stowage: NASA shall provide stowage for total Russian cargo in the Zarya Control
Module (FGB) {exciuding .75 cubic meters for faunch of FGB stowage enclosures) in the
amount of 9.1§ cubic meters in 2006, 7.18 cubic meters in 2007 and 2008 and 0.25 cobic
meters in 2009 throvgh 2011, NASA shall aiso provide stowage of 2.5 cubic meters as
NASA’s total portion of the Russian Life Support Systemn consumables through April
2009. The amount of Roscosmos stowage, including NASA’s total portion of Russian
Life Support System consumables, shall not exceed 12.5 cubic meters in 2606, 10.5 cubic
meters in 2007 and 2008 respectively, 3.5 cubic meters from January 1, 2609 through
April 30, 2609, and 1.0 cubic meter from May 1, 2069 through December 31, 201 1.

Following the removal of items as identified on the return manifest of 188 flight ULF.1.1,

Russian stowage in the USOS and FGRB in excess of the above limits will require
additional compensation, assuming not less than 4 Shuttle {lights in a 12-month period
beginning with the flight of ULF 1.1.

F. Communication Services: NASA shall provide Tracking and Data Relay Satellite
Systern (TDRSS) S-Band and Ku-band services for Russian Segment sysiems and
utilization activities on a noninterference basis, consistent with procedures and
operational prioritization applicable to USQS usage, through December 31, 2011,

G. Propeliant:

I, Paragraph 17 of the Balance Agreement is amended by adding the following
final seniences;

“However, as part of the balance of contributions reached in the Second
Addendum to this Agreement, NASA and Roscosmos agree o reduce the
Roscosmos obligation to deliver 56,000 kilograms of propellant for NASA over
the life of the Station by 16,325 kilograms; it is acknowledged that Roscosmos
has delivered 13,857 kilograms of propellant for NASA through Dec. 31, 2005,
thus the remaining Roscosmos obligation is to deliver 25,817 kilograms of
propeilant for NASA. Roscosmos also has an obligation to deliver 32,000
kilograms of propellant, in addition to its obligation to deliver propeliant for
NASA; through Dec. 31, 2005, it has delivercd 5,813 kilograms, leavinga
remaining balance of 26,187 kilogeams., NASA has an obligation to deliver a
total of 24,000 kilograms of propellant; through Dec. 31, 2005, it has delivered
4,961 kilograms and has a remaining balance of 19,039 kilograms of propellant.
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Balance Agreement Addendum

The Parties recognize the need to determine the updated requirement for
propetant, appropriate performance, and remaining obligations against assembly
and assembly complete obligations with due consideration for changes in the
configuration of the Russian and American segments and the impacts of those
changes on propsilant requiremenis and the Parties’ obligations. Because the
analysis is on-going among the NASA and Roscosmos technical specialists to
determine the overall propellant requirements for the ISS both assembly and
assembly complete, the Parties agree to document performance to dete against the
total obligation for each Party. Upon completion of the necessary analysis, the
Parties shall document the agreed remaining obligations for propellant delivery
for assernbly and assembly complete in a separate arrangement.

H. Waste Removal Services: Roscosmos shall reduce NASA’s total remaining debt for
wasie removal by (.9 mefric tons.

I Water: NASA’s obligation is to provide a total of & metric tons of water 1o the 185, 3
metric tons during Assembly and 5 metric tons after Assembly Complete, as siated in
Appendix 2, page 1, item 10 and Appendix 2, page 3, item 9. The remaining NASA
obligation is 2 metric tons as of January 1, 2006.

J. Liaison Office and Travel Support: NASA will provide $680,000 of funding for
support of the Roscosmes Houston Haison office and agreed travel for Russian personnel.
The Parties will pursuc mutually agreeable long term arrangements to continue this
support beyond this funding level.

ARTICLE 5 - CONSISTENCY WITH DOMESTIC LAWS

All activities under this Addendum shali be conducted in 2 manner consistent with the
respective laws and regulations of each Party,

ARTICLE 6 - AMENDMENT

This Addendum may be amended by the mutual written agreement of the Parties.

ARTICLE 7 - ENTRY INTO FORCE AND DURATION

This Addendum shall enter into force upon signature.

This Addendum shall remain in force umii such time as the MOU ceases to be in force
unless it is superseded by a later agreement.

ARTICLE 8 — WITHDRAWAL AND TERMINATION

If the United States or Russia gives notice of withdrawal from the Intergovernmental
Agreement in accordance with Article 28 thereof, its corresponding Party shail be

UouuGs



Balance Agresment Addendum

deemed to have withdrawn from this Addendum effective from the effective date of such
withdrawal,

DONE at Kennedy Space Center, Florida, this 1st day of July, 2006, in two originals in
the English and Russian languages, each text being equally authentic.

FOR THE NATIONAL AERONAUTICS  FOR THE FEDERAL SPACE AGENCY
AND SPACE ADMINISTRATION OF OF THE RUSSIAN FEDERATION:
THE UNITED STATES OF AMERICA:

py
i :
““r #i/ /; -
F o g T - “ a7 -
f'f / O N
Michael (mfﬁn QA.«NT’I’Ermir{m'
Administrator Head
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Approved by: i @%/Z- m [0.6%7 .

NASA Adlmmstr'\tm/ / / onf Head ff Roskosmos
Sean O’Keefe Anaigli Perminov

Addendum to the 1996 Balance of Confributions Protocol for Services to be
Provided through December 2005 and Crew Rescue through April 2006

With regard to the near term update to the 1996 Balance of Contributions Protocol (the
Balance Agreement) and the resolution of near term operational issues for the period
covering calendar year 2005 and crew rescue through April 2006, NASA and Roskosmos
(the Parties) agree to continue implementation of the original agreement amended as
follows:

1. NASA will not plan on continued use of the contract crew hours beyond October
2004 and agrees to implement the necessary contract modifications by November
2004 to reflect that as of the end of Expedition 9 Roskosmos will have fully met
its obligation for the crew hours and stowage obligations in Modification 44 of
Contract NAS15-10110. -

2. NASA agrees to continue to provide NASA environmental/health care system
capability to support habitation of the Expedition crews, including the Roskosmos
crewmembers, through December 2005.

3. NASA agrees to continue to supply Roskosmos with electrical power pursuant to
the 1996 Balance Agreement.

4. NASA agrees to continue to provide Roskosmos with communications resources
and stowage volume, as available, pursuant to current operational practice through
December 2003,

5. For purposes of calculating the requirements and obligations through December
2003, the Parties assume the 1SS will have a two-person crew in this timeframe.

The Parties agree to share crew rotation responsibilities as follows: Roskosmos
agrees to return the Expedition 10 crew (ore NASA, one Roskosmos) on Soyuz 9.
Roskosmos agrees to launch the Expedition 11 crew (one NASA, one -
Roskosmos) on Soyuz 10 in April 2005. Roskosmos agrees to return the
‘Expedition 11 crew (one NASA, one Roskosmos) on Soyuz 10 and launch the
Expedition 12 crew (one NASA, one Roskosmos) on Soyuz 11 in October 2005.
This guarantees Roskosmos the ability to market the third seat on each Soyuz
flight in 2005.
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‘However, NASA agrees to continue to work an option, subject to the operational
readiness of the Shuttle, of rotating the NASA Expedition 11 and Expedition 12
crewmembers on the Shuttle in the fall of 2005. This leaves open the possibility
for Roskosmos to market an additional seat on Soyuz 11.

Should the Parties jointly determine that adequate operational capability is
available to support the third crewmember on orbit, NAS A agrees to provide
launch and subsequent return of the third crewmember (provided by Roskosmos)
on the Shuttle. If the increase to a three-person crew does not coincide with the
Roskosmos long duration flight opportunity NASA will remedy this on the next
rotation on the Shuttle.

The Parties agree that each side will then be considered to have fulfilled its
obligations for crew rotation under the 1996 Balance Agreement. Crew rotation
in 2006 and beyond will be the responsibility of each side to provide for its
crewmembers through its own resources or by arranging for such services from
the other partner.

. Upon Shuttle Retnm to Flight NASA agrees to provide crew provisions and food
on the Shuttle and ATV 1 vehicles to support the NASA crewmembers. In
addition, NASA agrees to provide water for the entire Expedition crew, including
Roskosmos crewmembers. NASA also agrees to continue to launch and return
Roskosmos cargo in accordance with its obligations under the 1996 Balance
Agreement and subsequent protocols.

. Roskosmos agrees to provide crew rescue capability to the entire Expedition
crew, including the NASA crewmembers, through April 2006.

The Parties agree that, regardless of when the Assembly Phase is complete,
Roskosmos will have fulfilled its obligations for crew rescue under the 1996
Balance Agreement to provide crew rescue on eleven Soyuz vehicles. Crew
rescue after April 2006 and beyond will be the responsibility of each side to
provide for its crewmembers through its own resources or by arranging for such
services from the other partner.

. Roskosmos agrees to continne to provide habitation to the entire Expedition crew;
including the NASA crewmembers, including launch of life support systems
resupply, water, and gas through December 2005.

. In 2005, until such time as the Shuttle returns to flight, Roskosmos will launch
some mutually agreed upon NASA cargo (crew provisions, food, critical spares,
and utilization items) not to exceed a total of 1.7 MT. Upon Shuttle retarn to
flight, the unlaunched balance of the 1.7 MT will be used to reduce NASA’s
existing debt to Roskosmos for Progréss waste removal services. Additionally
Roskosmos will accommodate a small, mutually agreed upon amount of



downmass on Soyuz, including utilization hardware, during the period before the
Shuttle returns to flight.

This Addendum to the 1996 Balance Protocol represents an Implementing Arrangement
within the framework of the Space Station Intergovernmental Agreement and
NASA/RSA Memorandum of Understanding, and will enter into force following
completion of the Parties’ internal approval procedures. However, the Parties agree to
implement the terms of this Addendum upon signature, pending such approval.

The Parties also agree to devote intensive efforts to the development of additional
arrangements covering the period from the beginning of calendar year 2006 to the end of
calendar year 2009. The Parties agree that the optimum date for conclusion of
negotiations of such amrangements is not later than the énd of March 2005.

Done in Moscow, in duplicate, September 9, 2004, in English and Russian langnages,
each text being equally authentic.

CHostir I fooser—

0
For NASA: Ch@e/s J. Precourt For Roskosﬂlos: Alexei B. Krasnov
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Approved by:

June 11, 1996

PROTOCOL

INCLUDING TERMS, CONDITIONS AND ASSUMPTIONS,
SUMMARY BALANCE OF CONTRIBUTIONS AND OBLIGATIONS TO
INTERNATIONAL SPACE STATION (ISS)

AND RESULTING RIGHTS OF NASA AND RSA TO IS§ UTILIZATION
ACCOMMODATIONS AND RESOURCES, AND FLIGHT OPPORTUNITIES

1. The National Aeronautics and Space Administration (NASA) and the Russian
Space Agency (RSA), (“the Parties”) will begin to implement the understandings
outlined in this Protocol (“the Protocol”) regarding the balance of the Parties’
contributions and obligations immediately upon the written approval by the
respective agencies. The terms, conditions and assumptions specified in this
Protocol will be summarized and incorporated in and subject to the conclusion
of the NASA/RSA Memorandum of Understanding (“NASA/RSA MOU™). Upon
entry into force of the NASA/RSA MOU, the MOU will take precedence over
this Protocol and this Protocol will constitute an implementing arrangement
under the Space Station Intergovernmental Agreement (IGA) and the
NASA/RSA MOU. The Parties recognize that the understandings documented in
this Protocol exist within the framework of a single integrated Space Station.
The Parties assume and intend that the terms of this Protocol are consistent with
NASA's bilateral MOUs with the other ISS partners. These understandings will
be implemented through the management mechanisms defined in the NASA/RSA
MOU under the lead integration role of NASA. For the purposes of this
Protocol, the ISS vehicle consists of two segments: the Russian Segment and the
American Segment. The Russian Segment contains the Russian elements and the
NASA-provided FGB, while the American Segment includes the remaining
NASA-provided ¢lements and the elements provided by all ISS international
partners other than RSA.

2. This Protocol, except as otherwise specifically indicated, will not nullify or
void any previous agreements reached by the technical teams or those
agreements already contained in program documentation. In the case of conflict
between such previous agreements and this Protocol, this Protocol will take
precedence.




3. This Protocol, together with the IGA, the NASA/RSA MOU, and existing and
any future contractual and cooperative arrangements, represents the complete
arrangement between NASA and RSA regarding the balance of the Partics’
respective contributions and obligations to the Program, and the sharing of
rcSponsxblhues associated with each Party’s participation in the Program. If it is
necessary in the future to adjust the Parties’ contributions and obligations, and
those adjustments have cost implications, any issues arising from the adjustments
will be resolved, if the Partics agree, through barters and will not require
renegotiation of the terms of this Protocol or additional discussion to quantify
the cost impact. NASA's and RSA’s responsibilities for performance of common
system operations (as defined in Article 9.3 of the existing Memoranda of
Understanding between NASA and the European Space Agency (ESA), NASA
and the Government of Japan (GOJ) and NASA and the Canadian Space Agency
{CSA), and the draft NASA/RSA MOU), have been taken into account in the
Protocol and are included in the resulting balance of the Parties' contributions
and obligations. RSA will not claim further compensation for the performance
of common systems operations. NASA will not claim further compensation
from RSA for its performance of common system operations.

4. The Parties will each be responsible for support of their own ¢l¢ements unless
otherwise specified in the Protocol. For example, the Parties will each be
responsible for the launch of their own elements, spares, logistics, sustaining
cngineering and utilization costs absent a specific agreement to the contrary. The
FGB and SPP are examples of “specific agreements to the contrary” and are
discussed in paragraphs 19 and 20. The Parties’ overall responsibilities with
regard to their own elements will be set forth in the NASA/RSA MOU. The
Parties will each retain the use and benefits of the elements and systems they
cach provide, except as otherwise specifically agreed. For example, RSA will
retain full use of its research modules and the electrical power generated by the
Russian Segment (RS), absent agreement to the contrary, and will not have
utilization rights in the American Segment (AS), again unless otherwise
specifically agreed. Similarly, NASA will retain full use of the laboratories and
electrical power generated by the AS, and will not have utilization rights in the
RS unless otherwise specifically agreed. The basis for the evaluation of the
Parties’ contributions reflected in this Protocol is that the Parties cach “keep
what they bring”, Understandings on currently known exceptions to this
approach ase also documented in this Protocol, Nothing in this Protoco)
precludes the Parties from reaching mutually agreeable barters in the future,
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5. The reference configuration for the ISS vehicle is the Preliminary ISS
Assembly Sequence, Revision B, as of March 1, 1996 (Appendix 1).

6. For purposes of cost sharing and assessing the Parties’ relative contributions,
the capabilities of the Parties’ transportation vehicles have been used. Specific
flight rates, crew and cargo loads and vehicles used for transportation to the
Space Station will be determined through the agreed upon Program management
mechanisms and operations planning functions.

7. The Parties agree that NASA, the lead integrator, with support of RSA, will
perform ISS systems engineering and integration, 1SS operations integration,
and ISS utilization integration as specified in Appendix 2. These integration
activities include utilization planning, integration and coordination for the Space
Station as a whole, as well as activities identified in the attached balance of
contributions. RSA will provide data and personnel to support this overall
program integration effort and participate in the integrated operations and
utilization planning for the strategic, tactical and execution phases. NASA and
RSA will additionally each perform integration tasks for their own elements and
scgments, although these activities were not considered services provided for
one Party by another. Both Parties agree to minimize operations costs and
exchange of funds. .

8. NASA's utilization integration contribution consists of the station-level
analyses and efforts, with support of RSA, required to incorporate the
integrated payload complement of the RS into the ISS. RSA will integrate RS
payloads up to the segment level. By agreeing on NASA's leading station-level
payload integration role, the Parties do not intend to imply that RSA has an
allocation of AS utilization accommodations or resources, or vice versa for
NASA. In the event that NASA or other partners conclude other cooperative
science agreements or barter arrangements with RSA which bestow AS
utilization accommodations or resources on RSA, any payload integration costs
NASA incurs for such cooperative activities will be negotiated on a case by case
basis as part of the barter arrangement. The same is true in the reverse instance
where cooperative science agreements or barter arrangements bestow RS
utilization accommodations or resources on NASA. In that case, any payload
integration costs RSA incurs for such cooperative activities will be negotiated on
a case by casc basis as part of the barter arrangement,
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9. The Parties agree that the planning for implementation of any transfer of
Space Station resources, i.e. electrical power, between the Parties will be
addressed through ISS Program integrated operations and utilization planning
pracesses (strategic Consolidated Operations and Utilization Plan (COUP)
development, tactical Increment Definition and Requirements Documents
(IDRDs) development, execution-leve} integrated engineering assessments and
the short term plan development, etc.). It will be necessary for RSA to
participate in the Program’s integrated planning forums, (i.c. Space Station
Control Board, Systems Operations Panel, User Operations Panel, Multilatcral
Operations and Utilization Analysis and Integration Team (AIT), integrated
tactical operations organization and, if resources are to be transferred, the
Payload Operations Integration Center (POIC), etc.).

10. It was assumed that the Space Station will have a crew of 3 during assembly
and a crew of 7 after assembly complete. The NASA/RSA MOU will set forth
the general process for allocating flight opportunities and crew time, but
paragraphs 11 and 12, below, describe the Parties’ specific assumptions for the
purpose of determining the overall balance of the Parties’ contributions and
obligations in this Protocol. Allocation of crew time and flight opportunities to
the other Space Station partners will be in accordance with the terms of NASA’s
bilateral Memoranda of Understanding (MQUs) with those partners. This
Protocol will only address the understanding between the Parties.

11.a. Crew During Assembly (through flight 19A): NASA and RSA will each
have the right to an average of 50% of the 3 available crew flight opportunities.
Each crew should include at least one representative from NASA and at least
one representative from RSA. The Parties will each bear the responsibility for
transporting and supporting on-orbit 50% of the 3-person crew. While the
Parties will each receive 50% of the flight opportunities, this is an average
balance over the entire assembly time frame and the Parties may not have equal
shares at any given time. Detailed operational plans for allocating individual
flight opportunities will be developed through normal operations planning
processes. Crew time will first be devoted to systems operations and
maintenance required to perform assembly tasks and Space Station operations
and maintenance. Any time remaining will be devoted to utilization. Of crew
time available for utilization, from first element launch up to the time when the
GOJ accrues rights to on-orbit crew time, 50% of available time will be used to
perform utilization on RS payloads and the remaining 50% will be used to
perform utilization on AS payloads. After the GOJ accrues rights to on-orbit
crew time, through flight 19A, its aliocation of on-orbit utilization crew time
will be drawn equally from the AS on-orbit crew time allocation and the RS on-
orbit crew time allocation. It is ossumed that no other partner will have rights to
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on-orbit crew time through the completion of the assembly phase. In the event
that the Parties end assembly with flight opportunities to their credit, those
opportunities will be exercised in the assernbly complete phase, If any other
partner ends assembly with flight opportunities to their credit, those
opportunities will be exercised in the assembly complete phase and drawn from
the AS flight allocation. Each Party has a right to visiting crew. If the Parties
have visiting crew, each Party will provide for the transport (including rescue),
support (supplics and life suppon/habuauon) and all expenses on Earth for those
visiting crews. As a result, the visiting crews will not count as use of a Party 5
allocation of flight opportunities or crew time on-orbit nghts Plans for visiting
crews will be coordinated through the standard ISS operations planning
processes, As is the case for all utilization accommodations and resources, the
Parties may receive additional rights to flight opportunities or crew time
through barter,

11.b. Crew Post Assembly (after flight 19A); Following the completion of
assembly of the Space Station and inijtial operational verification of the U.S.-
provided crew rescue vehicle that allows an increase in the crew complemcnt to
7. RSA will have the rights to the fli ght opportunities and on-orbit crew time of
3 crew to perform RS systems operations and utilization activities, NASA and
the remaining Space Station partners will share the remaining four flight
opportunities for their nationals and the time of the equivalent of four
remaining crew to perform AS systems operations and utilization activities. In
the event the crew rescue vehicle provided by the U.S. is not available
immediately after flight 19A, and the ISS has crew complement of 6 and not 7,
the Parties will meet to discuss appropriate action.

12, Crewmembers will work together as a single team, Regardless of nationality
and tasks assigned to any individual crew person, the entire crew will train
together and perform dutics on-orbit as a smgle integrated international crew
with one ISS Commander. Each Party will assign a crewmember to have
primary responsibility for its segment. The 1SS Crew Operations Board w1ll
further define the details of the integrated crew concept,

13, The Parties agree that RSA provides the capability to return the entire
international crew (up to three) in off-nominal situations through the completion
of assembly (flight 19A in June 2002). Since the entire vehicle capability of the
Soyuz TM is assumed in determining RSA's cost credit for crew rotation and
unplanned-crew retum, the seats required on the Soyuz (up to three) will
remain available for use by the 1SS crew. NASA will provide crew rescue
capability following the completion of assembly. In the event the NASA crew
rescue capability becomes available later than is currently planned {flight 19A in
June 2002), RSA agrees to continue to provide the capability to rescue the entire
international crew using the Soyuz for agreed upon compensation from NASA.
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14, For purposes of determining the balance of the Parties’ contributions, 6
Shuttle flights and 11 Soyuz flights rotating 51 crewmembers have been
assumed for the assembly phase (after assembly complete, crew rotation was
assumed to be provided by each Party proportional to its share of the crew, thus
not requiring any exchange of compensation/contribution credit). Additional
Shuttle flights (currently estimated at 5) during assembly might be used, upon
mutual agreement of the Parties, when necessary to provide flexibility in the
crew rotation model. NASA recognizes potential impacts to RSA if the use of
additional Shuttle flights results in a Soyuz rotating less than three crew and
these potential impacts have been taken into account in determining the balance
of the Parties' contributions. NASA recognizes that Soyuz must fly with a
minimum of two crew, but, as in the case of Shuttle-rotated crew, the mission
tasks and required training will determine the details of crew rotation. NASA is
not claiming contribution credit or compensation from RSA for the additional
Shuttle crew rotation flights. The Parties agree to continue to work together on
the optimum number and interval of Shuttle crew rotation flights and to resolve
the issues of partial or full rotation of the crew.

15. Training expenses: Top level agreements regarding Space Station crew will
be addressed in the context of the NASA/RSA MOU negotations. Details of the
crew training curriculum and process,.including the curriculum and sites for
advanced and increment-specific training for Space Station crew, will be defined
as part of normal operations planning processes. For the purposes of the
Protocol, it is understood that each Party is financially responsible for all
compensation (salary and per diem), travel, personal interpreters, medical
expenses, Jodging and other living costs on Earth for Space Station crew which
it provides. However, it is further agreed that the raining of the U.S. and
Russian crew shall be provided by the host country free of charge. RSA will not
be charged training costs for crew training in the United States and NASA will
not be charged training costs for crew training in Russia. Crew training includes
instruction, training materials and equipment, access to all necessary facilities
and all costs for activities in the jointly agreed training plan and cusriculum.
This reciprocal bilateral waiver of training fees is intended to include cases
where, pursuant to a cooperative agreement for example, someone other than a
U.S. national is tendered for training in Russia as part of NASA's flight
opportunity allocation or vice versa. NASA agrees to discuss adoption of a
similar approach for all ISS partners during the course of its bilateral MOU
negotiations with ESA, GOJ and CSA,
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16. Each Party will be responsible for providing food, supplies and personal
items for its astronauts and cosmonauts who serve as Space Station crew. Launch
of these items has been taken into account in determining the balance of the
Parties contributions during the assembly phase, After assembly complete, it is
assumed each Party will supply and deliver these items for its own crew or
arrange for launch at its own expense, '

17. With regard to propellant delivery, the Parties based their arrangement on
the assumption that the total propellant required for the life of the station is 112
MT (this estimate does not include the propellant required for off-nominal
situations, such as abnormal solar cycles). Of that total, 71% is attributable to
the AS (80 MT) and 29% is attributable to the RS (32 MT). NASA will deliver
24 MT after assembly complete. RSA will deliver the remaining 56 MT to ISS
for the AS. Total RSA propellant delivery obligation over the life of the station
is 88 MT (56 MT for the AS and 32 MT for the RS). At the conclusion of the
assembly phase (or earlier if required), the Parties will review the actual use of
propellant during assembly and consider whether propellant requirements for
the remaining life of ISS should be reviewed and revised. In the event of
revisions, the Parties will reach a mugually acceptable arrangement for the
adjustment of their obligations. Barter at the technical level will be the primary
goal, although other arrangements may be substituted in the event an acceptable
barter is not feasible,

18. The Parties agree to continue efforts to improve operations efficiencies
onboard the ISS, including common and interoperable systems and interfaces to
crew,

19. The FGB is a U.S. element, technically integrated into the Russian Segment.
For purposes of establishing the balance of the Parties’ contributions, the FGB is
considered NASA's responsibility, except as specifically otherwise agreed. This
means for example that the FGB mass was attributed to the AS for purposes of
assessing the relative shares of propellant required by both segments and NASA
will have exclusive rights to the FGB's dry cargo stowage capability. The AS
owns the interior stowage volume of the FGB. RSA is responsible for
maintenance of the FGB and manufacture/delivery of FGB spares. The AS will
provide the on-orbit stowage volume for FGB spares. RSA agrees the on-orbit
stowage requirements for FGB spares will comply with requirements for AS
stowage volume specified in ICD 42121 (PMA to FGB). The Parties have
agreed to their respective responsibilities with regard to the FGB in the
February 5, 1995 Protocol between RSA and NASA (the FGB protocol) and
continue to honor those commitments. RSA has assumed the costs associated
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with launching the FGB on Proton. This has been taken into account as a RSA
contribution in the balance of contributions, along with all of RSA's other
obligations referenced in the FGB Protocol.

20. NASA agrees to launch the SPP on the Shuttle and to deliver the SPP to the
ISS. NASA further agrees to assemble the SPP on orbit with the cooperation and
technical support of RSA. The technical tasks required to transfer and asscmble
the SPP have been defined and agreed to in Appendix 3. Funding responsibilities
for the technical tasks have also been agreed to and identified in Appendix 3. As
stated under section 4.1 of Appendix 3, NASA and RSA are jointly responsible
for the certification of the SPP wransfer and berthing operation. NASA assumes
no liability for the operation or overall performance of the SPP, RSA is
ultimately responsible for the certification of the SPP and its subsystems. RSA
and NASA agree that the Non-Standard Shuttle Services referenced under
section 6 of Appendix 3 are based on initial design requirements identified in
March, 1996. Costs for additional Non-Standard Shuttle Services beyond those
listed in Appendix 3 resulting from subsequent SPP design
changes/modifications are not included in this agreement. Separate negotiations
will be conducted between NASA and RSA to specify funding responsibility if
any additional Non-Standard Shuttle Services are required.

21. In assessing the Parties’ relative contributions for the ISS configuration
referenced in paragraph S5, current or future losses or gains of efficiency caused
by a change in inclination, altitude, launch delays or inability to utilize the full
capability of a transportation system, etc, will not be considered a contribution
unless otherwise specifically agreed. Loss of efficiency or cost impacts caused
by changes from previous design configurations to the current baseline
configuration will likewise not be ¢onsidered a contribution. Financial and other
impacts from any loss of efficiency or previous design changes will be the sole
responsibility of the Party claiming the loss of efficiency or cost impact,
Further, any modifications and upgrades carried out by NASA and RSA in
collaboration with other Pariners to transition from the Mir-2 Program (Service
Module modifications, LTV development, etc.) and Freedom Program (Shuttle
modifications, etc.) to the ISS Program have been considered and accepted as
balanced. (



22. For purposes of the Protocol, the hardware, software and data which the
Parties exchange pursuant to the NASA/RSA Bilateral Hardware, Software and
Data Exchange Agreements, are now and will continue to be upon completion,
considered balanced and such agreed trades will require no additional exchange
of goods, services or funds.

23. The Parties agree that the main operations language for activities under this
Agreement will be the English language, and data and information generated or
provided under this Agreement will be in the English language, unless otherwise
agreed. For example, joint program meetings and telecons will be conducted in
English. The Crew Operations Panel (under the Space Station Multilateral
Coordination Board) will determine the language used for crew training.
Therefore, the Parties will implement this understanding to the extent possible
and documentation between NASA and the Russian side will be exchanged in
English. However, in recognition of the need for a transition period for the
Russian participants to undergo.English language training, Program activities
may be conducted in English through use of interpretation and translation
services, and NASA and RSA will work on a reciprocal basis to provide
appropriate and reasonable levels of interpretation and translation support for
the technical and managerial meetings they host through the completion of the
assembly and initial operational verification of the Space Station.

24. RSA will make avajlable, arrange for availability or continue to provide for
NASA use office space at the following facilities: RSA, RSC Energia,
Khrunichev, TsUP, and Gagarin Cosmonaut Training Center. NASA will
continue to make available office space at the Johnson Space Center for RSA’s
use. In the case of established offices, the Parties will continue to provide the
scope of office space and support currently provided. In the casc of offices yet
to be established, the Parties will work together to reach mutually satisfactory
arrangements, recognizing that the cost of the Parties' provision of such office
space and support have been taken into account and are considered balanced
from a financial perspective. NASA will continue to staff and operate the
NASA Moscow Liaison Office within the US Embassy in Moscow at its own
expense,

25. Once the funding identified in contract NAS 1510110 for Russian personnel
travel is depleted, each Party will bear the costs incurred by its personnel (civil.
servants and contractors) traveling to participate in the Space Station Program
activities.

26. The efforts of the Parties to monitor and provide warning on/ response to
space debris have been considered and require no further compensation.
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27. Except as otherwise specifically agreed in the Protocol, the Parties’
provision of backup data transmission capability and backup command and
control to each other for contingency purposes has been considered and deemed
balanced.

28. The attached Appendix 2 further specifies the balance of goods and services
which each Party contributes.

Done in Moscow, in duplicate, this 11th day of June, 1996, in English and
Russian languages, each text being equally guthentic.

For NASA : _ For RSA

/B, Waddell M.S\ineﬁiﬁﬂév

e

A. &rasnov

A. Derechin
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Praliminary ISS Assembly Sequence Rev B as of 1 March 1998

Planned Flight Delivefed Elamants
Launth
Date

1107 1A/R FGB {Launched on PROTON tsuncher)

127 2A  Node 1 (1 Storage racks), PMA1, PMA2

438 1R Bervice Modula

606 R

7/68 3A  Z1 truss, CMGo, Ku-band, S-band Equipment, PMAJ, EVAS (Epacelzb Pallet)
11148 4A  P§, PV Array (4 batlery seta} / EATCS radistors, 5-band Equipment
12m8 6A  Lab (4 Lab Sysa racks)

1268 4R Docking Compartment (DOC)

1/89 6A 7 Lab Bys racks {on MPLM), UHF, EEBRMS (on Spacelab Pallgt)

am9 UF-1 18PRa, 1 Storaps rack {on MPLM), 2 PV battery sets (Spacelab Paliat)
4/00 7A  Alrock, HP ges (3 02, 1 N2) (on Gpacalab Pallat)

Phese 2 Complete

8/90 8a 80, MT, GPS, Umbilicala, AL Spur

6/08 UF.2 [8PRs, 2 Storage Racks (on MPLM), MBS

B/ve B8A 81 (3 rads), TCB, CETA (1}, S-band

1199 B8A.1 Solence Power Platform w/4 golar anays

100 11A  P1(3 rada), TCS, CETA {1}, UHF

0o 12A P4, PV Array (4 battery aats), 2 ULCAS

300 10A Node 2 (4 DDCU racks), P8 wiradiator OSE

400 3R Universai Docking Modula (UDM)

a0 1¥A JEMELM PS (6 JEM Eys, 2 ISBPR, 1 Gtoraga racka), SPDM, ULC wiHP Gage {1 02, 1 N2)
8100 13A  53/4, PV Array (4 battary sets), 4 PAB
1100 1J  JEM PM (3 JEM Bya racks}, JEM RMB

12000  UF-3 18PRs, 1 Storage Rack {on MPLM)

1501 UF-4 2 ULCs with attached payloads, ATA, NTA, 1 O2 tank

501 2J/IA  JEM EF, ELM-EB, 4 PV battery seis (on ULC)

201 BR Resesarch Module 81 (RM-1)

801 UF-$ 85 Cupola {on mini-ULC), Port Rails, Altached payloads (on ULC)
B/O1 14A  Centrifuge

11 2E 2 U.B. Storage, 7 JEM racks, 7 ISPRe {on MPLM)

1201 16A 88, PV Amray (4 battery sets), Stbd MT/CETA reils

12r08 10R  Resesarch Module #2 (RM-2)

2102 18A Hab [6 Hab racks)

294 11R  LHa Bupport Moduie (L8M)

408 13R  Ressarch Modulg #3 (RM-3)

4102 UF6 I18PRs, 1 Storage Rack (on MPLM)

6/02 17A 1 Lab 8ys, 1 Storage, 8 Hab Sys racks (on MPLM). ULC w/1 O2 tank, 2 PV batiary eets
8102 18A CTV#1 {Launch Vehicle TBD) [refered to as CRV in proteoe]

a2 164 3 Hab Sys, 11 U.B. Blorage racks (on MPLM)

U.S. Assambly Complete
early 2003 1E  Columbue Crbital Faoility

Appérdix
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Block 14 Description of Amendment/Modification (continued):

B. The basic period of performance is extended for an additional 3 years through
December 31, 2011, for the continuation of the current contract requirements and
purchase of additional delivery of launch, return, and rescue of US or US designated
crewmembers on Soyuz, delivery of US cargo to 1SS, disposal of US tragh on Russian
vehicles, and the addition of new requirements of Docking Cargo Module (DCM)
capabilities for accommodation of NASA cargo and One long duration increment flight
opportunity. Requirements are identified in the attached sections 5 through 13 in the
Statement of Work (SOW).

C. This modification constitutes full and complete equitable adjustment for the changes
set forth herein. The parties agree that the invention and data rights set forth in Article
G.7 and H.8 of this contract pertain only to the performance of work as set forth in the
Statement of Work, and do not pertain to modifications of Soyuz and Progress space
vehicles, DCM, ground and flight hardware used for manufacture and launch of the
Soyuz and Progress space vehicles and/or the acquisition of equipment by the
Contractor that are not deliverables provided to NASA under the contract. In
consideration of this agreed to modification, the contractor hereby releases the
Government from any and ail liability under this contract for further equitable
adjustments attributable to such facts or circumstances giving rise to these changes.

D. This modification includes the following changes:

o Clause B.1 SUPPLIES AND/OR SERVICES TO BE FURNISHED this provision
is revised to change the name from RSA to Roscosmos, update the item number
prices to cover continuation of contract requirements and incorporate phase 3
requirements.

o Clause B.2 Consideration and Payment this provision is revised to identify
compliance with the Iran and Syria Nonproliferation Act (ISNA)

o Clause F.1 PERIOD OF PERFORMANCE this provision is modified to show the
period of performance through December 31, 2011, and reflects the correct
spelling of Roscosmos.

» Clause G.8 OBLIGATION OF FUNDS this provision is modified to show the
amount of funds allotted to the contract.

e Clause H.10 LIMITATION OF FUNDS (FIXED PRICE CONTRACT) this
provision is modified to show the funding and estimated date the funding covers.

o Clause H.16 LIQUIDATED DAMAGES, SPACE FLIGHT this provision is
modified to reflect 1SS applicability.

o Clause H.18 CROSS-WAIVER OF LIABILITY DURING THE PERFORMANCE
OF THIS CONTRACT this provision is modified to reflect 1SS applicability

s Section J-1 Paragraph 1.0 SCOPE, is modified to show the period of
performance through December 31, 2011.

e Section J-1 Paragraph 1.2 ARRANGEMENT, this section is modified to reflect
the 2005 and 2006 Addendums to the Balance of Trade Agreement.
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e Sections J-1 Paragraphs 5, 7, 9, 12 and13 are modified to include additional
requirements, for CY 2009 through CY 2011.

e Section J-4 is maodified to include additional milestones.

Attached are the replacement sections of the contract. The revisions (which are bolded)
have been made accordingly:

Delete Pages Replacement/New Pages
B-1 through B-2 B-1 through B-3

F-1 F-1

G-8 and G-14 G-8 and G-14

H-18, H23 through H27 H-18, H23 through H27
J-1-1 through J-1-3 J through J-1-3

-1-1
J-1-65 through J-1-76

J-4 (milestones for new requirements)
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NAS15-10110

SECTION B - SUPPLIES OR SERVICES AND PRICE/COSTS

B.1  SUPPLIES AND/OR SERVICES TO BE FURNISHED

(NFS 18-52.210-72) (DEC 1988) .
* The reference to NFS clauses is for NASA purposes as explained in Section I.1. This
clause is based on the clause at NFS 18-52.210-72. Due to the revision of the
Russian Space Agency (RSA) name change to Federal Space Agency
(Roscosmos), all references to RSA and Roscosmos are synonymous.

RSA shall perform its obligations necessary to furnish the items below (and NASA shall
perform its associated obligations, as set forth in the Statement of Work (SOW) and in
Attachments J-7 & J-8, and G.10 and elsewhere in the contract) in accordance with the
Description/Specifications/Work Statement in Section C and Attachment J-4, Milestone
Billing Information.

PHASE |
ITEM NUMBER PRICE
0001 Management $ 27,907,796
0002 Mir Lifetime Extension 26,190,000
0003 Mir Capabilities Expansion 142,070,121
0004 Mission Support (Missions to Mir) 133,189,000
PHASE 1 SUBTOTAL $329,356,917
PHASE 2
0005 Management $ 22,225,627
0006 Advanced Technology 4,836,000
0007 international Space Station 61,457,500
Elements
0008 Docking Mechanism Delivery 12,664,000
0009 Proton 200,000
00010 Soyuz Anthropometric Modification 38,700,000
00011 - Soyuz Mockup 2,198,643
00012 Soyuz Part-Task Trainer 1,900,000
00013 ICM Docking Systems 9,095,000
00014 Soyuz Long Lead Activities 1,000,000
00015 Crew Hours and Russian Segment 60,000,000
00016 Russian Familiarization Training 1,150,000
00017 Ground Control, MCC-M & MCC-H Y2K Test 150,000
00018 Soyuz Training Catalog 310,000
00019 Russian Laptop Displays Mini-Trainer 110,000
00020 Propulsion Module Docking System 3,323,862
Contingency Reserves 216,132

PHASE 2 SUBTOTAL

PHASE 3

$219,536,764

All of line items 00021-00023 activities are as specified in modifications 149-169
with a total price of $238,557,940

B-1
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00024a
00024b
00024c¢
00024d
00024e
00024f
000249
00024h
00024
00024j
00024k
000241
00024m
00025a1
00025a2
00025a3
00025a4
00025a5
00025a6
00025a7
00025a8
00025a9
00025a10
00025a11
00025a12
00025313
00026a

00026b
00026¢
00026d
00026e
00026f

00026g
00026h
00026i

00026j

Delivery of NASA cargo by Progress #1 (CY09-P1)
Delivery of NASA cargo by Progress #2 (CY09-P2)
Delivery of NASA cargo by Progress #3 (CY09-P3)
Delivery of NASA cargo by Progress #4 (CY09-P4)
Delivery of NASA cargo by Progress #5 (CY10-P1)
Detlivery of NASA cargo by Progress #6 (CY10-P2)
Delivery of NASA cargo by Progress #7 (CY10-P3)
Delivery of NASA cargo by Progress #8 (CY10-P4)
Delivery of NASA cargo by Progress #9 (CY10-P5)
Delivery of NASA cargo by Progress #10 (CY11-P1)
Delivery of NASA cargo by Progress #11 (CY11-P2
Delivery of NASA cargo by Progress #12 (CY11-P3)
Delivery of NASA cargo by Progress #13 (CY11-P4)
Disposal of NASA cargo on Progress #1 (CY09-P1)
Disposal of NASA cargo on Progress #2 (CY09-P2)
Disposal of NASA cargo on Progress #3 (CY09-P3)
Disposal of NASA cargo on Progress #4 (CY09-P4)
Disposal of NASA cargo on Progress #5 (CY10-P1)
Disposal of NASA cargo on Progress #6 (CY10-P2)
Disposal of NASA cargo on Progress #7 (CY10-P3)
Disposal of NASA cargo on Progress #8 (CY10-P4)
Disposal of NASA cargo on Progress #9 (CY10-P5)
Disposal of NASA cargo on Progress #10 (CY11-P1)
Disposal of NASA cargo on Progress #11 (CY11-P2)
Disposal of NASA cargo on Progress #12 (CY11-P3)
Disposal of NASA cargo on Progress #13 (CY11-P4)
Train, deliver, return and rescue US designated
Astronaut for 1 Soyuz seat (Seat #1 Services)
Train, deliver, return and rescue US designated
Astronaut for 1 Soyuz seat (Seat #2 Services)
Train, deliver, return and rescue US designated
Astronaut for 1 Soyuz seat (Seat #3 Services)
Train, deliver, return and rescue US designated
Astronaut for 1 Soyuz seat (Seat #4 Services)
Train, deliver, return and rescue US designated
Astronaut for 1 Soyuz seat (Seat #5 Services)
Train, deliver, return and rescue US designated
Astronaut for 1 Soyuz seat (Seat #6 Services)
Train, deliver, return and rescue US designhated
Astronaut for 1 Soyuz seat (Seat #7 Services)
Train, deliver, return and rescue US designated
astronaut for 1 Soyuz seat (Seat #8 Services)
Train, deliver, return and rescue US designhated
Astronaut for 1 Soyuz seat (Seat #9 Services)
Train, deliver, return and rescue US designated
Astronaut for 1 Soyuz seat (Seat #10 Services)

B-2
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11,883,000
11,883,000
11,883,000
11,888,000
20,343,000
20,343,000
20,343,000
20,343,000
20,343,000
13,605,000
13,605.000
13,605,000
13,605,000
1,320,000
1,320,000
1,320,000
1,320,000
2,260,000
2,260,000
2,260,000
2,260,000
2,260,000
1,512,000
1,512,000
1,512,000
1,512,000

25,162,000
25,167,000
25,167,000
25,167,000
25,167,000
25,167,000
26,425,000
26,425,000
26,425,000

26,425,000
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00026k Train, deliver, return and rescue US designated

Astronaut for 1 Soyuz seat (Seat #11 Services) 26,425,000
00026l Train, deliver, return and rescue US designated

Astronaut for 1 Soyuz seat (Seat #12 Services) 26,425,000
00026m Train, deliver, return and rescue US designated

Astronaut for 1 Soyuz seat (Seat #13 Services) 27,717,000
00026n Train, deliver, return and rescue US designated

Astronaut for 1 Soyuz seat (Seat #14 Services) 27,718,000
000260 Train, deliver, return and rescue US designated

Astronaut for 1 Soyuz seat (Seat #15 Services) 27,718,000
00027 Docking Cargo Module (DCM) Capabilities for

Accommodation of NASA cargo (CY08-DCM) 50,000,000
00028 Long Duration increment Flight Oppeortunity

{(CY09-INC) 50,000,000
PHASE 3 SUBTOTAL $ 957,557,940

Total Firm-Fixed Price Amount $1,506,451,621

All amounts set forth in this contract are expressed in United States Dollars (USD).
NOTE: Breakouts of prices below line-item level are reflected in Attachment J-4.

B.2 CONSIDERATION AND PAYMENT

Payment will be made in U.S. currency at the prices set forth in Clause B.1
provided that RSA submits proper invoices in accordance with the Invoices
clause contained in Section G of this contract. Roscosmos shall complete all
requirements and submit all invoices in time to be paid on or before
December 31, 2011. It is understood by both parties that, pursuant to the
Iran and Syria Nonproliferation Act, no payments will be made on this
contract after December 31, 2011,

B.3 ADDITIONAL SUPPLIES/SERVICES

These unpriced activities are included pursuant to the agreement between the
parties, as contained in the extra-contractual document entitled "Addendum to
Program Implementation Plan, Alpha Station", dated November 1, 1993, for a
provision to expand the scope of U.S.-Russian cooperation of a contractual
nature beyond the items listed in B.1 above.

At such time as mutually agreed upon by the parties, such additional supplies
and/or services may be defined, priced and procured in support of joint U.S.-
Russian space activities for Phases Two and Three. Specific deliverables may
be provided in support of the International Space Station activities, at prices
mutually agreed upon at the time this option is exercised and subject to the
availability of additional appropriations in excess of 400 miflion dollars.

B.4 RESERVED
B-3
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B.5 RESERVED

B.6 OPTIONS FOR TRANSPORTATION

{a)  NASA reserves the right, at its sole option, to require RSA to provide for the
transportation (shipping and insurance) of end items required in the
performance of this contract and identified in Attachments J-5 and J-6. NASA
may exercise any of the options identified herein by issuance of a contract
modification that specifically states which -option listed below is exercised.

Option L atest Date Option Can
Number & Line Title FY95 FYS6 FY97 Be Exercised
ltem
1F1 Q001F1 Option for Transportation Costs FY95 1,400,000 9/30/94
1F2 0001F2 Qpfion for Transportation Costs FY96 1,400,000 9/30/95
1F3 0001F3 Qption for Transportation Costs FY97 1,100,000 9/30/96

(b) I NASA exercises any of the options as provided for herein, the resultant
contract shall include all terms and conditions of the contract as it exists immediately
prior to the exercise of the option, except for the changes described below.
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SECTION F — DELIVERIES OR PERFORMANCE

F.1 PERIOD OF PERFORMANCE AND COMPLETION OF WORK

All work required under this contract to provide supplies and services, including data
deliverables, shall be completed by December 31, 2011.

F.2 DELIVERY SCHEDULE (NFS 18-52.212-73) (DEC 1988)

* The reference to NFS clauses is for NASA purposes as explained in Section |.1. This
clause is based on the clause at NFS 18-52.212-73.

RSA shall deliver the items required to be furnished by this contract as identified in
Attachment J-4, J-5, and J-8, Deliverable Items List.

F.3 DATA REQUIREMENTS

RSA shall deliver the data and information required under this contract as specified by
Attachment J-2, Data Requirements Document.

F.4 PRINCIPLE PLACE OF PERFORMANCE

The effort required under this contract shall be principally performed at Roscosmos
facilities in Russia and other states within the Commonwealth of Independent States
(CIS). However, certain interface design reviews and related preparatory activities will
take place in Houston, Texas and other locations in the U.S. as may be appropriate.

F.5. STOP-WQORK ORDER (FAR 52.212-13) (AUG 1989) (DEVIATION)
* The reference to FAR clauses is for NASA purposes as explained in Section 1.1. This
clause is based on the clause at FAR 52.212-13.

(a) After appropriate consultation between NASA and Roscosmos at least 15 days
prior to issuance of an order, the Contracting Officer may, upon approval of the NASA
Space Station Program Manager, by written order to Roscosmos, require Roscosmos
to stop all, or any part, of the work called for by this contract for a period up to 80 days
after the order is delivered to Roscosmos, and for any further period to which the
parties may agree. The order shall be specifically identified as a stop-work order issued
under this clause. Upon receipt of the order, Roscosmos shall immediately comply
with its terms and take all reasonable steps to minimize the incurrence of costs
allocable to the work covered by the order during the period of work stoppage. Within a
period of 90 days after a stop-work order is delivered to Roscosmos, or within any
extension of that period to which the parties shall have agreed, the Contracting Officer
shall either -

F-1
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(d} RSA agrees to execute or to secure the execution of such legal instruments
as may be necessary to confirm and to protect the rights granted by paragraph
(c) above, and supplemental agreements relating to rights in third countries,
including papers incident to the filing and prosecution of patent applications.

{e} Upon completion of the contract work, and prior to final payment, RSA shall
submit to the Contracting Officer a final report listing all inventions reportable
under this contract or certifying that no such inventions have been made.

(f} Ineach subcontract, which RSA awards under this contract where the
performance of research, experimental design, engineering, or developmental
work is contemplated, RSA shall include this clause and the name and address
of the Contracting Officer.

{g) Implementation of Clause G-7 is not applicable to inventions, discoveries, and
improvements made before contract became effective and/or which were applied or
demonstrated before contract became effective.

(h) Nothing in this contract shall be construed to create rights to, or title or interest in,
inventions, discoveries, improvements, information and/or data which were conceived
and demonstrated prior to the effective date of this contract notwithstanding whether
such improvements, discoveries, information and/or data have been legally protected
prior to this contract becoming effective.

{End of Clause)
G.8 OBLIGATION OF FUNDS
The total amount of funds allotted to this contract is $727,411,621. Each time
additional funds are allotted the Contracting Officer shall amend this clause

accordingly.

(End of Clause)
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H.10 LIMITATION OF FUNDS (FIXED PRICE CONTRACT) (NFS 18-52.232-77)
(MARCH 1989) (DEVIATION)

* The reference to NFS clauses is for NASA purposes as explained in Section
I.1. This clause is based on the clause at NFS 18-52.232.77. ‘

(@  Of the total price of $1,506,451,621 for items 0001 through 00028, the
sum of $727,411,621 is presently available for payment and allotted to this
contract. It is anticipated that from time to time additional funds will be allocated
to the contract until funds consistent with the total contract price are allotted.

(b) RSA agrees to perform or have performed work on the items specified in
paragraph (a) above up to the point at which, if this contract is terminated
pursuant to the Termination by the U.S. Government clause of this contract, the
total amount payable by NASA (including amounts payable for subcontracts and
settlement costs) pursuant to paragraphs (i) and (j) of that clause would, in the
exercise of reasonable judgment by RSA, approximate the total amount at the
time allotted to the contract. RSA is not obligated to continue performance of the
work beyond that point. NASA is not obligated in any event to pay or reimburse
RSA more than the amount from time to time allotted to the contract, anything to
the contrary in the Termination by the U.S. Government (Fixed-Price) clause
(Section 1.8) notwithstanding.

(c) (1}  ltis contemplated that funds presently allotted to this contact will
cover the work to be performed until October 31, 2007.

(2)  Iffunds allotted are considered by RSA to be inadequate to cover
the work to be performed until that date, or an agreed to date substituted
for it, RSA shall notify the Contracting Officer in writing when within the
next 60 days the work will reach a point at which, if the contract is
terminated pursuant to the Termination by the U.S. Government clause of
this contract, the total amount payable by NASA (including amounts
payable for subcontracts and settlement costs) pursuant to paragraphs (i)
and (j) of that clause will approximate 75 percent of the total amount then
allotted to the contract.

(3) () The notice shall state the estimated date when the point
referred to in subparagraph (2) above will be reached and the
estimated amount of additional funds required to continue
performance to the date specified in subparagraph (1) above; or an
agreed date substituted for it.

H-18
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September 1 of each year and these annual amounts will be payable to RSA after
agreement on the amount and RSA'’s submission of a proper invoice. Negotiated
annual amounts will be based on the relative amount of research to be conducted and
implemented by RSA during the conduct of the Research Program each year.

H.16 LIQUIDATED DAMAGES, SPACE FLIGHT

(@)  As provided in the Statement of Work, this contract is entered into with the intent
of accomplishing a certain number of flights of U.S. astronauts onboard Space Station
MIR/Shuttle or Soyuz to ISS. The successful accomplishment of these flights is
dependent upon the successful and timely accomplishment of certain mutual obligations
by both parties. It is recognized that RSA will incur significant expense and accomplish
significant commitment of resources in order to fulfill its obligations in support of U.S,
astronaut flight. It is further recognized that, should NASA fail to provide its astronauts
in a reasonably timely manner, or fail to undertake necessary action in a timely manner,
there needs to be established a schedule of liquidated damages to be paid by NASA
which will fairly compensate RSA for its expenses and resource commitment, which
occur whether or not the U.S. astronauts are actually flown aboard MIR/Shuttle or
Soyuz to ISS.

(b)  Similarly, it is recognized that NASA incurs significant expense in payments to
RSA in preparation for U.S. astronaut flight, and that should such flight not be possible
because of failure to perform by RSA, there needs to be established a procedure to
address such expense.

(c) In the case in which NASA fails to deliver a U.S. astronaut on Shuttle or Soyuz
to ISS/MIR in accordance with a mutually agreed schedule the following shall apply:

(1) IT NASA notifies RSA, more than 540 days prior to the intended

date of arrival at MIR/Launch of Shuttle or Soyuz to ISS, that it has made a
decision to not utilize the flight opportunity aboard MIR/Shuttle or Soyuz to ISS,
such cancellation shall not incur any liquidated damages. In such a situation
NASA shall be liable for payment of any services which may be ancillary to or
which precede flight services and which NASA has received (for example, pre-
flight astronaut training which has been received). NASA will not be responsible
for payment for any services which may be ancillary to or which precede flight
services and which NASA has not received (for example, pre-flight astronaut
training which has not been received).

(2) It NASA notifies RSA, between 540 days and 15 days prior to the
intended date of arrival at MiR/Launch of Shuttle or Soyuz to ISS, that it has
made a decision to not utilize the flight opportunity aboard MIR/Shuttle or Soyuz
to ISS, such cancellation shall incur a liquidated damages charge against NASA
in an amount ranging from 10% (at 540 days) to 85% (at 15 days) with a straight
line proportional increase
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computed for the percentage of liquidated damages charged for any point
in days between the 540 day to 15 day points. Payment for services
ancillary to or which precede flight services shall be governed as outlined
in subparagraph {(a) above.

(3)  If NASA notifies RSA fewer than 15 days prior to the intended date

of arrival on Launch of Shuttle or Soyuz to ISS/MIR, that it has made a
decision to not utilize the flight opportunity aboard MIR/Shuttle or Soyuz to ISS,
such cancellation shall incur a liquidated damages charge against NASA in an
amount of not less than 85%. The exact amount of such percentage of liquidated
damage shall be negotiated by the parties on a case by case basis. Payment for
services ancillary to or which precede flight services shall be governed as
outlined in subparagraph (a) above.

(d)  The computation of the liquidated damages percentages addressed in
paragraph's 2 and 3 above shall be made against only the prices associated with

flight services; including line items entitled “Flight Control Mir Station/ISS” for Long
Duration Missions or "Time Docked to Mir Station/Shuttle or Soyuz to ISS " for Short
Duration Missions..” Such computations shall not be computed against services which
are ancillary to or which precede flight services (for example, pre-flight astronaut
training).

(e}  Inthose cases in which NASA is prepared to fulfilt its obligations for
astronaut flight but where RSA is unable to fulfill its obligations as planned, it is
agreed that RSA shall accomplish a re-scheduling of the planned flight at a time,
to be negotiated between the parties, at no additional cost to NASA. This
rescheduling at no additional cost shall include any Activities, such as astronaut
training, which may have already been accomplished and for which payment has
already been made but which must be reaccomplished in order to support the
new flight schedule (for example, crew training which must be reaccomplished in
order to maintain required crew training requirements because of the passage of
time between the dates of the originally scheduled and re-scheduled flights).

{f) It is recognized by both parties that the scheduling of complex space

activities is inherently difficult. With respect to such schedule issues, for the
purposes of facilitating successful accomplishment of contractual commitments

by both parties, it is agreed that a period of 14 calendar days shall exist, starting

with the date established in the contract for flight services to begin, within which

time if performance of contract requirements with regard to delivery of astronauts

by the U.S. on the Shuttle or Soyuz to ISS/MIR is accomplished, such performance
will be considered to have been performed on time and in accordance with the contract.
In all cases where NASA makes a decision to not use a flight opportunity on board
Mir/Shuttle or Soyuz to ISS, that decision cannot ptace on RSA any commitment to
fulfill additional work on providing additional services that RSA would not have been
obligated to perform if the mission took place.

H-24



NAS15-10110 Modification 170
Page 13 of 29

(@  Inthe case where RSA fails to provide planned support requirements,
services, or capabilities in a timely manner, the payment due from NASA for
flight services shall be decreased by the same proportionate percentageas the
percentage of planned work Activities which could not be accomplished as a
result of the failure to provide the planned requirements, services, or capabilities.
Such payment reduction shall not be accomplished in cases when such shorifall
of planned requirements, services, or capabilities is the result of: (1) acts of
God or of the public enemy, (2) fires, (3} floods, (4) epidemics, (5) quarantine
restrictions, (6) strikes, (7) freight embargoes, (9) unusually severe weather and,
{10) human error by members on the Shuttle or Soyuz to ISS/MIR while in orbit.

(h}  Both NASA and RSA commit to utilize maximum flexibility in negotiating
aiternative schedules and procedures in order to work around problems and
scheduling difficulties. Both parties commit to good faith negotiations in the spirit
of cooperative space endeavor in order to minimize scheduie delays, schedule
confticts, and lost research opportunities.

H.17 OPTION TO EXERCISE ADDITIONAL LINE ITEMS

(@)  Anoption as used in this contract provides NASA with the unilateral right to elect
to acquire, in additional to the Statement of Work RSA is required to perform under this
contract, other supplies or services specified in Section B of this contract. RSA's
obligation with regard to Attachment J-1 is limited to that effort funded by the basic
contract which is without options provided by this clause. RSA shall only be obligated to
perform the additional effort contained in Attachment J-1 when NASA exercises an
option. The parties have agreed to the effort {0 be performed for these option items and
have estabiished a price for each option line item in Section B-1 of this contract. NASA
shall obligate funds in addition to the total amount of this contract when it elects to
exercise any option line item. Except for the options regarding transportation which
may be exercised as provided in Section B.6 any option which will be exercised shall be
in addition to the $400 million to be obligated on this contract. Additionally, the parties
understand that if NASA fails to exercise any option line item by the date specified for
that option item in paragraph (b) below, NASA loses its right to exercise the option
unilaterally. At its own discretion, however, RSA can agree to permit NASA to exercise
an option after the option exercise period has expired.

(b}  The Government may require RSA to perform the numbered option line items
listed below at the price(s) stated in Section B-1 of this contract. The Contracting
Officer may unilaterally exercise these options, from time to time, by written notice to
RSA on or before the dates set forth for each option line item identified below:
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OPTION LINE ITEMS DATES FOR EXERCISE

{See Section B for data)

H.18 CROSS-WAIVER OF LIABILITY DURING THE PERFORMANCE OF THIS
CONTRACT

(a) The Intergovernmental Agreement {IGA) for the Space Station contains a
broad cross-waiver provision which applies to the Partner States. The IGA
requires the Space Station Partner States waive liability for claims for damage
against other Partner States and related entities of such States, including
contractors and subcontractors. The purpose of Section H.1 of this contract is
implement NASA's obligation under the IGA to extend the IGA cross-waiver to
RSA as a "related entity" of NASA. Because this contract provides for joint
missions to OS Mir/Shuttle, Soyuz and Progress to ISS, this contract contains a
separate cross-waiver clause between NASA and RSA for activities in space.

(b)  As used in this clause, the term:
(1) "‘Damage" means:

(i) Bodily injury to, or other impairment of health of, or death of, any

person;
(i) Damage to, loss of, or loss of use of property;
(i)  Loss of revenue or profits; or

{iv)  Other direct, indirect, or consequential damage.

(2)  "Launch Vehicle" means an object (or any part thereof) intended for
faunch, launched from Earth, or returning to Earth which carries payloads
or persons, or both.

(3)  "Payload" means all property to be flown or used on or in launch
vehicle or the OS Mir/ISS. )

(4)  "Protected Space Operations” means all launch vehicle activities, OS Mir/
Shuttle, Soyuz and Progress to ISS activities, and Shuttle activities which are
performed in outer space, or in transit between Earth and outer space as
required by this contract. "Protected Space Operations” excludes activities on
Earth

T
)
[8)]
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which are conducted before or on return from the OS Mir/ISS as provided to
develop further a payload's product or process. The excluded activities include,
but are not limited to:

(i Research, design, development, test, manufacture,
assembly, integration, operation, or use of launch or transfer
vehicles, payloads, related support equipment, and facilities and
services,

(ii) All activities related to ground support, test training,
simulation, guidance and control equipment and related facilities
and services.

(c) RSA agrees to a cross-waiver of liability pursuant to which RSA waives all
claims against NASA and its contractors and subcontractors or entities listed in
C.1, i-iii, clause H-1 based on damage arising out of Protected Space Operations
and the person, entity, or property damaged is damaged by virtue of its
involvement in Protected Space Operations. RSA agrees to flowdown this
clause to all its contractors and subcontractors performing this contract.

{d)  NASA agrees to a cross-waiver of liability pursuant to which NASA waives.
all claims against RSA and its contractors and subcontractors or entities listed in
C.1, i-iii, clause H-1 based on damage arising out of Protected Space Operations
and the person, entity, or property damaged is damaged by virtue of its
involvement in Protected Space Operations. NASA agreed to flowdown this
clause to its contractors and subcontractors performing this contract.

(e} For avoidance of doubt, this cross-waiver includes a cross-waiver of
liability arising from the Convention on International Liability for damage caused
by Space Objects, (March 29, 1972, 24 United States Treaties and other
International Agreements (U.S.T) 2389, Treaties and other International Acts
Series (T.1.A.S.) No. 7762) in which the person, entity, or property causing the
damage is involved in Protected Space Operations.

(f) Notwithstanding the other provisions of this clause, this cross-waiver of liability
shall not be applicable to:

(1)  claims made by a natural person, his/her estate, survivors, or subrogees
for injury or death of such natural person;

(2) claims for damage caused by willful misconduct; and

(3}  intellectual property claims.
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STATEMENT OF WORK

1.0 SCOPE

This Statement of Work (SOW) describes the Phase 1, selected Phase 2 elements and
selected phase 3 other elements required to implement the joint human space activities
between the U.S. National Aeronautics and Space Administration (NASA) and the
Federal Space Agency (Roscosmos) that are procured through this contract. Under
this contract, Roscosmos agrees to furnish and NASA agrees to purchase supplies
and services for Phase 1, mutually agreed Phase 2 activities, and mutually agreed
Phase 3 activities to be provided through December 31, 2011, as set forth in the
Contract Schedule and Terms and Conditions attached hereto and made a part hereof.
This SOW further defines and expands activities agreed to as part of the signed Letter
Contract NAS15-10110.

1.1 OVERVIEW

On October 5, 1992, the National Aeronautics and Space Administration (hereafter
referred to as NASA) and the Russian Space Agency (hereafter referred to as RSA)
concluded the cooperative Implementing Agreement on Human Space Flight
Cooperation, pursuant to the June 1992 U.S./Russian Civil Space Agreement. The
activities to be conducted under this agreement, referred to as the Shuttle/MIR
Program, include the flight of cosmonauts on the Space Shuttle, the flight of a U.S.
astronaut on Soyuz and MIR, the docking of the Shuttle to the MIR space station, the
exchange of the MIR crew using the Shuttle, and a joint science program involving all of
these components. These activities will be conducted on a cooperative, no-exchange-
of-funds basis.

On September 2, 1993, a Joint Statement on Cooperation in Space was issued by U.S.
Vice-President Gore and Russian Prime Minister Chernomyrdin as a resulit of
discussions at the Joint Commission on Economic and Technology Cooperation. The
Joint Statement calls for expanded cooperation between the two governments in the
field of human space flight in three phases, culminating in the construction of an
international space station involving the U.S., Russia, and current space station
partners.

Phase 1 expands the Shuttle/MiR Program to include additional activities. -The
expanded Phase 1 will include:
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will take place through subsequent NASA/Roscosmos arrangements.” This contract is
that arrangement. The December 15, 1993, Protocol to the Human Spaceflight
Agreement covers Phase 1 activities and selected Phase 2 activities. The
Memorandum of Understanding (MOU) between NASA and RSA Concerning
Cooperation on the Civil International Space Station, signed January 29, 1998 and
the Protocol Inciuding Terms, Conditions and Assumptions, Summary Balance of
Contributions and Obligations to International Space Station (ISS) and Resulting
Rights of NASA and RSA to ISS Utilization Accommodations and Resources, and
Flight Opportunities, signed on June 11, 1996 (Balance Agreement) established
between the parties identifies the responsibilities of both parties in Phases 2 and
3, as partners in the development and operation of the International Space
Station. In addition, the First Addendum to the Balance Agreement, signed
September 9, 2004, and the Second Addendum to the Balance Agreement, signed
July 1, 2006, further delineates the responsibilities of both parties in Phases 2
and 3.

The documents referenced above establish a framework for detailed activities described
in this Statement of Work.

1.3 OVERALL MANAGEMENT AND INTEGRATION

The international Space Station (ISS) Program, including the associated Russian
activities such as the effort procured under this contract, is managed from the
program office located at Johnson Space Center, the NASA host center. The
Boeing Company is NASA’s Prime Contractor for developing the 1SS. Within NASA,
the ISS Program Office is responsible for all phases of this effort.

The November 1 Addendum to the PIP and the December 15 Protocol state that the
Phase 1 activities will continue to be managed through the U.S./Russian Joint
Working Groups (JWG) established under the October 5, 1992 Agreement. A
management JWG leads 8 JWG's with areas such as safety, crew training, flight
operations and integration, science and technology utilization, and public affairs.
These groups will coordinate the Phase 1 program and will provide technical input to
the Contracting Officer for activities affected by the contract.

The program uses a product-oriented system structure with clear lines of authority
and accountability. Each product is managed by a team of government and
contractor personnel, with appropriate representation of the International Partners,
consistent with the International Space Station agreements.

The Prime Contractor, Boeing Company, is responsible for the functional

performance of the U.S. portion of the ISS. In this capacity, the Prime Contractor

will analyze and integrate the International Partners’' systems and elements into launch
packages/stages and will be responsible for verification of the total system performance.

The Prime Contractor will not be responsible for the functional performance of the
International Partners’ segments. The Prime Contractor will support NASA in
developing and maintaining interfaces between the U.S.-provided and Russian-provided
elements and systems. Additionally, the Prime Contractor will provide and maintain for
NASA a common management information system available for access by ali
international Partners.
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NASA and Roscosmos agreed to hold regular management meetings to review
the work performance under this Contract. The purpose of these meetings in the
particular will be the review of the ongoing fulfillment of the Parties’
responsibilities, accounting of the services and resources, review of the changes
and anomalies which could occur during the implementation of this Contract. It is
understood that information to be exchange between the Parties would be
provided based on the existent practice and subject to appropriate laws and
regulations. One of the main purposes of these meetings is to minimize the
Parties’ concern to the maximum extent on the possible negative situations
and/or anomalies.

Within one week of the occurrence of an anomaly that can affect crew interfaces,
ISS or crew safety, ISS requirements or vehicle performance on the Soyuz or
Progress vehicle used for performance of services under this contract,
Roscosmos shall designate to NASA a point of contact (POC,) who is a system
expert in the technical field of the anomaly and who can verbally provide
information to NASA concerning the anomaly. The initial information should
include a description of the event, planned course of

action, and the anomaly’s potential impact to continued ISS and vehicle
operation. During the course of the investigation committee activity, the POC
shall provide NASA with updates of investigation activities at mutually agreed
intervals. Within one week of the conclusion of the investigation committee
activity, the POC shall provide NASA with a complete verbal summary of the
investigation committee report on any anomaly that occurs during flight of the
Soyuz or Progress vehicle. Roscosmos shall provide to NASA a copy of the GDR
briefing charts after the GDR. The above are all subject to existing Russian laws
and regulations.
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Paragraph 5 of the statement of work is revised to reflect CY 2009 through CY 2011
requirements:

5.0 Launch, return, and rescue of U.S. or U.S. Designated Crewmembers

5.0.1 NASA is planning crew rotations on Soyuz vehicles in the following amounts:

CY09 CY10 - CY11 Total
Delivery to ISS 6 6 3 15
Return from ISS 3 6 6 15

The above rotations will be provided by the following number of vehicles:

CY09 CY10 CY11 Total
Soyuz vehicle launches 4 4 2 10
Soyuz vehicle landings 2 4 4 10

(The total number of Soyuz vehicles in 2009 through the fall of 2011 providing
services under this contract is 10)

5.1 Deliver the Assigned U.S. or U.S. Designated Crewmember to the ISS,
provide rescue capability for the crewmember, and return the Assigned U.S. or
U.S. Designated Crewmember to Earth on Soyuz.

5.1.a Crew Soyuz training (one prime and one backup)

5.1.a.1 Provide theoretical and practical crew training, according to functional
duties on Soyuz, including equipment (e.g. sokol suit, seat liner, cold
weather suit, water survival suit and elemental survival suit), facility
access and cetrtification for the prime and backup Assigned U.S. or
U.S. Designated Crewmember to ensure delivery to and return from
the 1SS by a Soyuz vehicle and landing in a Soyuz vehicle. Utilize the
most recent versions of necessary training materials in both Russian
and English for training.

5.1.a.2 New unmarked Soyuz Flight Data File (FDF) shall be utilized to train
the assigned U.S. or U.S. designated crewmembers.

5.1.a.3 Develop and implement a training plan and corresponding crew travel
template as part of an ISS integrated training plan. -

5.1.a.4 Except for the last training session, interpretation shall be provided for
the prime and backup Assigned U.S. or U.S. Designated
Crewmembers for all training events as required by each of
crewmembers.

5.1.b Transportation and Lodging (other than Baikcnur) for NASA personnel.
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5.1.b.1 Provide transportation and facility access (subject to the internal

regulations and due provision of personal data) as required for prime
and backup Assigned U.S. or U.S. Designated Crewmember and 3
NASA designated support personnel (e.g. trainers, crew surgeon, crew
support astronauts & interpreter) for survival training. When 2 seats on
the same Soyuz have been procured by NASA, the number of
travelers in addition to the prime and backup crewmembers shall be 4.
For survival training, meals and lodging shall be provided as well.

5.1.c Baikonur services for NASA personnel

5.1.c.1 Provide for pre-faunch and taunch security services in Baikonur and

necessary document clearances and appropriate facility access
(subject to the internal regulations and due provision of personal data)
for prime and backup Assigned U.S. or U.S. Designated _
Crewmembers and 13 NASA designated support personnel (e.g. crew
surgeons, NISN computer communication specialist, public affairs
official (PAQ), NASA management personnel and interpreter) as
mutually agreed for duration of stay. When 2 seats on the same Soyuz
have been procured by NASA, the number of NASA designated
travelers in addition to the prime and backup crewmembers shall be
27.

5.1.c.2 Roscosmos shall provide access (subject to the internal regulations

and due provision of personal data) for NASA NISN specialists to
maintain telephone and computer connectivity in the Cosmonaut Hotel,
Energia Hotel 3, FGUP TsENKI building and at the NASA office in area
254 (Soyuz Assembly building) based on the existing communication
configuration and in accordance with existing practice.

5.1.c.3 Provide transportation for prime and backup Assigned U.S. or U.S.

Designated Crewmember and 13 NASA designated crew support
personnel (e.g. crew surgeons, NISN computer communication
specialist, PAC, NASA management personnel and interpreter) from
Moscow to Baikonur and return; and locally in Baikonur as required for
training events, pre-launch and launch activities. When 2 seats on the
same Soyuz have been procured by NASA, the number of NASA
designated travelers in addition to the prime and backup crewmembers
shall be 27. -

5.1.c.4 Provide meals (when normally included as part of lodging) and

lodging for the prime and backup Assigned U.S. or U.S. Designated
Crewmember and 13 NASA designated crew support personnel (e.g.
crew surgeons, NISN computer communication specialist, PAQ,
NASA management personnel and interpreter) in Baikonur during any
required training events, pre-launch and launch activities. When 2
seats on the same Soyuz have been procured by NASA, the number
of NASA designated travelers in addition to the prime and backup
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crewmembers shall be 27. Food and lodging for three NASA
designated personnel {(e.q. launch team coordinator, chief astronaut
office or his representative, and the crew flight surgeon) will be
provided at the Cosmonaut Hotel with the prime and backup
crewmembers, When 2 seats on the same Soyuz have been procured
by NASA, the number of NASA designated travelers in addition to the
prime and backup crewmembers staying at the Cosmonaut Hotel shall
be 4, and lodging shall be in two 2-bedroom suites. Lodging for the
remaining NASA designated personnel will be provided at existing
adjacent hotels as mutually agreed.

5.1.d Landing site deployment airfield and Search and Rescue services under
normal (including ballistic within the nominal landing site) conditions of
landing and weather.

5.1.d.1

Provide for security services, airport access, agreed upon facilities
access and necessary document clearances for Assigned U.S. or
U.S. Designated Crewmember and 10 NASA designated crew support
personnel (e.g. crew surgeons, crew support astronaut, PAO, NASA
management and interpreter) at the deployment airfields. The actual
number of NASA designated personnel to the landing site is governed
by the provisions in section 5.1.d.4. When 2 seats on the same
Soyuz have been procured by NASA, the number of NASA
designated travelers shall be 14.

5.1.d.2 Provide transportation for 10 NASA designated crew support

5.1.d.3

personne! {e.g. crew surgeons, crew support astronauts, PAQ, NASA
management personnel and interpreter) from GCTC to the
deployment airfields and return and locally at the deployment airfields
as required to support crew recovery operations. The NASA
delegation will pay for its own lodging and meals. When 2 seats on
the same Soyuz have been procured by NASA, the number of NASA
designated travelers shall be 14, with the understanding that 2 of the
14 (crew surgeons) shall be seated in GCTC airplane compartments
with the US crewmembers during the return to GCTC. Roscosmos
shall arrange for lodging at the same location(s) as the search and
rescue personnel. The actual number of NASA designated personnel
to the landing sites is governed by the provisions in section 5.1.d.4.

Provide transportation for the Assigned U.S. or U.S. Designated
Crewmember from the landing site deployment airfield to GCTC and
locally at the landing site deployment airfield as required to support
crew recovery operations.

5.1.d.4 Provide transportation, with the Search and Rescue Forces

helicopters, for up to 5 (as determined by NASA) or up to 8 if agreed
by both parties (plus 2 for ballistic landing within the nominal landing
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site) NASA designated crew support personnel (e.g. crew surgeons,
crew support astronauts, PAO, NASA management personnel and
interpreter) from the deployment airfield to the nominal landing site
and return; and to other required locations during the Soyuz recovery
operations. When 2 seats on the same Soyuz have been procured by
NASA, the number of NASA designated travelers shall be up to 8 (as
determined by NASA) or up to 9 if agreed by both parties (plus 2 for
ballistic landing within the nominal landing site) NASA designated
crew support personnel.

5.1.e Health care/Medical care

5.1.e.1 Provide information on the overall medical mission operations
program. Conduct medical support activities consistent with these
requirements and mutually agreed upon requirements in the Medical
Operations Requirement Document (MORD) (SSP-50260). Facilitate
the activities of U.S. flight surgeon in monitoring the health and well
being of the Assigned U.S. or U.S. Designated Crewmember.

5.1.e.2 Facilitate the activities necessary for U.S. flight surgeons to brief the
State Medical Commission (GMK} in GCTC in order to obtain medical
certification of Assigned U.S. or U.S. Designated Crewmember to fly

in Soyuz prior to launch.

5.1.e.3 Provide post-flight rehabilitation in accordance with existing practice

5.1.f Consumables

5.1.1.1 Soyuz crew consumable services to the Assigned U.S. or U.S.
Designated Crewmember shall be provided during ascent and decent
of the Soyuz. ltems included but not limited to: food, habitation,
clothing, crew support equipment, and life support consumables.

'5.1 .g Individual crewmember equipment (prime and backup)

5.1.9.1 Provide for use by the assigned U.S. or U.S. Designated
Crewmember all required Soyuz crewmember standard flight
hardware including: sokol suit, seatliner, cold weather suit, water
survival suit and elemental survival kit.

5.1.9.2 Provide all necessary measurements and fit check for the Assigned

U.5. or U.S. Designated Crewmember, including safety assessments
and familiarization with the flight equipment.

5.1.h Visa Support
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5.1.h.1 Provide visa support, including issuing letters of invitation, for the
Assigned U.S. or U.S. Designated Crewmember, NASA crew support,
and managementi personnel for access to the Russian Federation.

5.1.i Mission/Flight support for Soyuz

5.1.i.1 Services shall be provided during all stages of Soyuz flight including
docked operations for overall mission cognizance in accordance with
existing practice.

5.1.i.2 Provide for MCC-H requested Soyuz Telemetry in the Russian
Telemetry From Moscow (RTFM) stream from MCC-M te MCC-H during
Russian Ground Site (RGS) coverage.

5.2 F1e‘rurr(1j of approximately 3kg of downmass with volume density as mutually
agreed.

5.2.1 Base services to be provided in support of U.S. cargoes 6 be returned
from iISS _

5.2.a Cargo Transportation and Shipping

5.2.a.1 Upon return of cargo to Kazakhstan, provide for the transport of
the assigned cargo to NASA in Moscow in a conditioned state
(coordinated in advance) based on NASA provided requirements.

5.2.a.2 Provide for customs clearances and necessary ministry services
to allow for the transport of the returned cargo to the U.S. from
Kazakhstan and or Moscow based on NASA provided
documentation.

5.2.b Documentation and Analysis

5.2.b.1 Provide for the integration (modeling) of the descent cargoes prior
to return from the I1SS.

5.2.¢c Early de-stow of Soyuz returned cargo at NASA'’s option

5.2.c.1 Provide early de-stow for NASA cargo at landing as concurred
with Roscosmos, but before crew departure from the landing site.

5.2.c.2 Provide transfer of early de-stow cargo to NASA in Moscow,
subject to applicable laws.. After handover to NASA, Roscosmos is
no longer responsible for early de-stow hardware.
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5.2.¢.3 Provide NASA transportation for early de-stow from landing site to
Moscow including customs clearance. NASA will provide
documentation as needed.

Paragraph 7 of the statement of work is revised to reflect CY 2009 through CY 20011

requirements:

7.0 Delivery of U.S. cargo to ISS -

7.0.1 NASA is planning to deliver upmass on Russian vehicles using the
following procedures in the foillowing amounts:

CY09 CY10 CY11 Total
1400 kg 2800 kg 1400 kg 5600 kg (+/- 10 kg)

7.0.2 It is assumed that there will be 350 kg of NASA cargo per each of 4

Progress flights in CY09; 560 kg per each of 5 Progress flights in CY10;
and 350 kg per each of 4 Progress flights in CY11. If the planned number
of Progress vehicles differs from these assumptions, the amount of NASA
cargo assumed shall be calculated by dividing the upmass in a given year
by the number of Progress vehicles planned to be flown in that year.
Cargoes should have an average volume density per vehicle of 250 grams
per liter or greater,

7.0.3 At 4 months prior to the start of each calendar year, NASA shall identify to

7.0.4

7.0.5

7.0.6

Roscosmos the amount of cargo for each of the upcoming calendar year's
Progress flights. This amount per Progress flight shall be in a range from
+/- 150 kg of the amount used in 7.0.2, with the total amount per year
consistent with 7.0.1.

At Launch-2 months NASA may adjust the mass of the cargo for the
upcoming Progress flight. This amount shall be in a range from +/- 50 kg
of the amount identified by NASA in 7.0.3, but shall in no circumstances
fall outside of a range of +/- 150 kg of the amount in 7.0.2. The amount
identified at L-2 months shall be the amount credited against the annual
upmass. Roscosmos shall be entitled to keep and/or receive payment,
according to J-4, unless Roscosmos fails to perform delivery of US cargo
to 1SS.

If the cargo adjustments in 7.0.3 resuits in less than the annual amount of
upmass identified in 7.0.1, it is agreed that NASA shall have the ability to
rollover up to 200 kg from one year into the next, but never more than 200
kg in total. This amount shall be in addition to the amount of upmass in
7.0.1 for the upcoming calendar year(s).

Upmass may be provided on Soyuz vehicles if space is available and
mutually agreed in advance, and shall be credited toward the total
procured by NASA in a given year.

7.0.7 Should a Progress vehicle slip from one calendar year into the next, NASA

shall not determine that Roscosmos is in breach of its contractual
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obligations, so long as the procured amount of cumuiative upmass is
made available to NASA as stated in 7.0.1.

7.1 Services to be provided in support of delivery of U.S. cargo on Progress, Soyuz
vehicles. NASA agrees to provide ISS safety certified cargo for launch.

7.1.a Transportation, Customs and Sanitation Clearance for U.S. Cargo.

7.1.a.1 Provide for cargo transportation from Roscosmos facilities or that of their
contractors to Baikonur in accordance with ISS documentation including
late access cargo.

7.1.a.2 Provide for the customs clearance and required ministry services in
Moscow and Kazakhstan. NASA will provide documentation as needed.

7.1.a.3 Provide for the coordination of sanitary hygiene certifications as
required for customs clearance. NASA will provide documentation as
needed.

7.1.a.4 Provide travel for up to 2 Russian specialisi(s) for 1 week to the US to
support NASA activities relating to cargo review and cargo
documentation in support of 7.1.a.2 and 7.1.a.3 as required.

7.1.b Documentation and Analysis

7.1.b.1 Document the manifest of designated Progress vehicle in the
international coordination protocol and the IDRD.

7.1.b.2 Provide for the integration (modeling) of the U.S. cargo prior launch to
the ISS.

7.1.b.3 Certify the integrated U.S. cargo for launch on the Progress, Soyuz
vehicle for safe flight.

7.1.b.4 The Preliminary ICD for each flight (Soyuz and Progress) will be
provided to NASA for joint signature at L-1 month. The Final ICD
(Soyuz and Progress) for each flight will be provided to NASA for joint
signature at L+2 weeks.

7.1.b.5 Provide to NASA prior to Soyuz and Progress launch detailed photos
showing how NASA cargo is packed within the vehicle as-well as
closeout photos (if technically feasible) of the packing layers shall be
provided. Photos of individual items within NASA pre-packs are
excluded from photography requirements.

7.1.c Personnel Transportation and Lodging
7.1.c.1 Continue to provide transportation from Moscow to Baikonur for 3

cargo integration personnel assigned to support cargo loading, and
one additional NASA personnel two times per year to support cargo
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loading as operationally required, and 3 cargo personnel for launch of
Progress flights. -

For personnel as identified in 7.1.¢.1, provide meals, lodging in
Baikonur at Energia Hotel 1 or Hotel 3 and access to appropriate
facilities for cargo integration personnel assigned to support cargo
loading and for launch of Progress flights, for the duration of their stay.

Provide visa support, including issuing letters of invitation, for NASA
cargo integration personnel for access to the Russian Federation.

7.1.d Cargo Services in Baikonur

7.1.d.1

Provide for secure, controlled environment storage in Baikonur for U.S.
cargo delivered to Baikonur for launch, in accordance with existing
practice. Secure environment shalf be defined as a locked area that
requires keyed (or equivalent) entry and documentation of personnel
entering. Controlled environment shall be defined as a standard
Baikonur atmospheric pressure and temperature control between 15 to
27 degrees Celsius.

7.1.d.2 Transportation, packing, and handling of NASA cargo in Moscow and

Baikonur, and at Baikonur shall be implemented in accordance with
mutually agreed procedures.

7.1.e Late access to Soyuz and Progress vehicle

7.1.e.1

71e?2

7.1.e8.3

Provide late access/stowage for NASA cargo at L-1 to 2 days with the
ability for late stowage of 2 half CTBs up to 10 kg each .

Provide transportation for NASA late access cargo from Moscow to
Baikonur to include customs clearance, subject to NASA provided
documentation.

Cargo not launched shall be stored in the NASA office at Baikonur if
possible. If storage there is not possible, or if NASA desires the return
of the cargo to the U.S., the parties will jointly arrange for the packing
and return to the U.S. at NASA’s expense.

7.1.f Hard mounting

7.1.11

For cargo items to be transported on Progress vehicles that require
integration hardware, or that require special transportation frames,
Roscosmos shall develop and provide the special mounting, fastening

and packing systems if this has no impact on the design and schedule

7.1.£2

of the vehicle. For this reason, NASA and Roscosmos will coordinate
and concur the related interface and accommeodation requirements for
the cargo at L-3 month’s period.

For cargo items to be transported on Soyuz vehicles that require
integration hardware, or that require special transportation frames,
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Roscosmos shall develop and provide the special mounting, fastening
and packing systems if this has no impact on the design and schedule
of the vehicle. For this reason, NASA and Roscosmos will coordinate
and concur the related interface and accommodation requirements for
the cargo at L-3 month's period.

Paragraph 9 of the statement of work is revised to reflect CY 2009 through CY 20011
requirements: _

9.0 Disposal of U.S. trash on Russian vehicies -

9.0.1 NASAis plannin? to dispose of trash on Russian vehicles using the following
procedures in the following amounts:

CY09 CY10 CY11 Total
1400 kg 2800 kg 1400 kg 5600 kg (+/- 10 kg)

9.0.2 1t is assumed that there will be 350 kg of NASA trash disposed per each of 4
Progress flights in CY09; 560 kg per each of 5 Progress flights in CY10; and 350 kg per
each of 4 Progress flights in CY11. If the planned number of Progress vehicles differs
from these assumptions, the amount of NASA trash assumed shall be calculated by
dividing the trash disposed in a given year by the number of Progress vehicles planned
to be flown in that year. When planning trash disposal in 2011, it is understood that all
services shall be delivered and invoiced prior to the end of CY2011.

9.0.3. At Progress undock minus 2 months, NASA shall identify to Roscosmos the
amount of cargo to be disposed on the upcoming Progress departure. This
amount shall be in a range from +/- 150 kg of the amount identified in 9.0.2,
with the total amount per year consistent with 9.0.1. The amount identified at
L-2 months shall be the amount credited against the annual trash disposal.
Roscosmos shall be entitled to keep and/or receive payment, according to J-
4, unless Roscosmos fails to perform disposal of US trash.

9.0.4 If the cargo adjustments in 9.0.3 results in less than the annual amount of
trash disposal identified in 9.0.1, it is agreed that NASA shall have the ability
to rollover up to 200 kg from one year into the next, but never more than 200
kg in total. This amount shall be in addition to the amount of trash disposal in
9.0.1 for the upcoming calendar year(s).

9.0.5 Trash disposal may be provided on Soyuz vehicles if space is available and
mutually agreed in advance, and shall be credited toward the total procured
by NASA in a given year.

9.0.6. Should a Progress vehicle slip from one calendar year into the next, NASA
shall not determine that Roscosmos is in breach of its contractual obligations,
so long as the procured amount of cumulative trash disposal is made
available to NASA as stated in 9.0.1.



NAS15-101 10

Moedification 170
Page 28 of 28

The statement of work is modified to add paragraph 12 and 13 of the statement of work:

12.0 A fong duration increment flight opportunity

12.1 Provide the right to implement a iong duration increment ﬂight foraUS or

US designated crewmember, within the rights owned by Roscosmos. This
increment opportunity shall begin with the return to earth of the Expedition
18 crewmembers by Soyuz and ends with the return of the first Soyuz in the
fall of 2009.

12.2 During the period of time between launches of Soyuz 1 and Soyuz 2 in

2009, currently planned for not more than 1 month, when there are only 3
crewmembers onboard ISS (2 US and 1 Russian), the crew will operate in
accordance with the GGR&C and NASA shall have the right to crewtime per
agreements as documented in the GGR&C. if the time between Soyuz 1
and Soyuz 2 is greater than 1 month, this is considered off nominal and the
Parties will meet and discuss. After expansion of the permanent 1SS crew
to 6, NASA shall have the right to total crew time of the NASA crewmember
flying on the acquired long duration flight.

12.3 Delivery to and return from the ISS, for the US or US designated

crewmember for this increment opportunity will be arranged by NASA
separately. The actual duration of this increment, within the bounds of the
timeframe detailed in 12.1, shall be the responsibility of NASA. Should the
actual duration of this increment be shorter than the timeframe specified in
12.1, it shall not be considered as a failure of Roscosmos to perform its
obligations under this contract.

12.4 Habitation for the US designated crewmember is arranged in a separate

protocol. All other resources will be provided by NASA. Crew rescue
services will be acquired by NASA.

13.0 Docking Cargo Module (DCM) capabilities for accommodation of NASA

cargo

The DCM is a module docked to the FGB Nadir port that provides additional
docking capability for Progress and Soyuz vehicles needed for implementation
of cargo and crew member launch, return and rescue services.

13.1

DCM shall be designed to provide to NASA the capability to deliver to the
ISS the outfitting equipment for the Multipurpose Laboratory Module (MLM)
in order that NASA may fulfill its obligations under the 2" Addendum to the
Balance of Contributions. This hardware currently includes:

13.1.1  MLM Airlock

13.1.2 MLM Radiator

13.1.3 European Robotic Arm components
13.1.4 Portable Workstation
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The integrated element (DCM, MLLM ouffitting hardware, and NASA cargo)
shall not exceed a length of 6.6 meters, nor a mass of 7900 kg. All other
specifications shall be agreed in separate documents.

13.2 Roscosmos shall provide to NASA the capability to accommodate delivery
to ISS of up to 1.4 metric tons of U.S. dry cargo in the pressurized volume.
NASA is responsible for providing the physical and analytical integration of
the DCM (which shall include MLM hardware and NASA cargo) into the
Shuttle, with support from Roscosmos, as specified in jointly agreed
protocol. Roscosmos is responsibile for analytical and physical integration
of the U.S. dry cargo and MLLM hardware into the DCM, with NASA support
as specified in jointly agreed protocol. Turn over of the integrated module to
NASA at KSC for flight on ULF-4 is the responsibility of Roscosmos, the
specific roles and responsibilities, as well as schedule of these activities, will
be described in a separate protocol.

13.3 DCM stowage configurations shall accommodate US items in US food
containers and Cargo Transfer Bags (CTB) sized as follows:
13.3.1 Half CTB
13.3.2 Single CTB
13.3.3 Double CTB
13.3.4 Triple CTB
13.3.5 M-02 Bag
It is assumed that cargo should have an average volume density of 250 kg
per cubic meter or greater.
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Section J-4 MILESTONE BILLING
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Amount (M) | Total value for
Line tems

Delivery of NASA cargo by Progress #1 (CY08-P1) : :
00024a1 Cargo space affocatlon for CY09 Progress: CY09-P1 ) Apr-07 3.960

0002422 Raview the status of work per SOW 1,3 to detarmine compliance with preparaﬂon of sarvices on CY09 Progress: CY09-P1 Dec-07 4,962
00024a3 Dolivery of NASA cargo to ISS on CYCS Progress: CY09-P1 : Mar-08 2.861

000245 Delivery of NASA cargo by Progress #2 (CYD3-F2) - 11.883 |
00024b1- Catgo spaca allocation for CY0S Progress CY09-P2 Dec-g_? 3.981
0002402 Review the status of work per SOW 1.3 to determine compliance with preparation of services on CY(8 Progress; CY09-P2 Dec-07 4.961

ogress; CY05-P2 Jun-09 2.881

0002413 Delivary of NASA carge to 1SS on CY09 P

Delivery of NASA cargo by Progress #3 (CY03-P2)
00024c2 Cargo spaca allocation for CYO03 Progress; CY08-P3 Deac-07 3.9581
00024c3 Review the status of work par SOW 1.3 to detarmine compliance with preparation of services on CYQ8 Progress: CYDS-P3 Sep-8 2.881
00024c1 Dalivery of NASA cargo to ISS on CY09 Progress: CY03-P3 Sep-08 4,861
00024d - {Delivery of NASA cargo by Progress #4 (CY03-P4) 11.888
0002441 Cargo space allocation for CY08 Progress: CY(8-P4 Dec-07 3.8681
00024d2 Review the status of work per SOW 1.3 to determine compliance with preparatlon of services on CY08 Progress; CYD9-P4 Sep-08 2,966

Delivery of NASA cargo to 1SS on CY09 Progress: CY09-P4

0D024d3

00024e Dellvery of NASA cargo by Progress #& (CY10-P1) 20.343

0002401 Cargo spaca allocation for CY0S Progress: CY10-P1 Dec-07 8,781

00024a2 Roview the status of work per SQW 1.3 to determins compliance with preparation of services on CY08 Progress: CY10-P1 Dec-08 7.781

0002403 Dalivery of NASA cargo to i85 on CY09 Progress: CY10-P1 Mar-10 5.781
- joo024f - 1Delivery of NASA cargo by Progress #6 (CY10-P2) 20,343
" |0D024H i Cargo space allocation for CY10 Progress; CY10-P2 Dec-07 8.781 |

0002412 Review the status of work per SOW 1.3 to determine compliance with preparation of services on CY10 Progress: CY10-P2 Jun-08 6.781

q Fy ry ogress #7 (CY10-

G0024g1 Cargo space allocation for CY10 Progress: CY10-P3 Segp-08 5.080

00024g2 Review the status of work per SOW 1.3 to determine compliance with preparation of services on CY10 Progress : CY10-P3 Sep09 8.512

000243 Dellvery of NASA cargo to 1SS on CY10 Progress: CY10-P3 Sep-10 6,781

00024h - ) Delivery of NASA cargo by Progress #8 {CY10-P4) 20.343

00024h1 Cargo space allocation for CY10 Progress: CY10-P4 Sep-08 5.050

00024h2 Review the status of work par SOW 1.3 to determina compliance with preparation of services on CY10 Progress : CY10-P4 Sep-09 8.512

00024h3 Dellvery of NASA cargo to ISS on CY10 Progress: CY10-P4 Sep-10 - 6781

000248 Delivery of NASA cargo by Progress #9 (CY'10-P5) 20,343

00024i1 Cargo space alfocation for CY10 Progress: CY10-PS Dec-08 6.731

0002412 Review the status of work par SOW 1.3 to dstermine compllance with preparation of services on CY10 Progress : CY10-P5 Dec-08 8.261

00024i3 Delivery of NASA cargo to IS5 on CY10 Progress: CY10-P& Dec-10 §.301

* § in Millions Modification 170 Pagelof 6
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Amount ($M)

0e024j Delivery of NASA cargo by Progress #10 (CY11-P1)

00024j1 Cargo space allocation for CY10 Progress: CY11-P1 Dec-08 4.535
00024)2 Review the status of work per SOW 1.2 to determine compliance with praparation of sarvices on CY10 Progress: CY11-P1 Dac-09 5.535
00024)3 Delivery of NASA cargo to ISS on CY10 Progress: CY11-P1 Mar-11 3,535
00024k Delivery of NASA cargo by Progress #11 {CY11-P2)

00024k1 Cargo space allocation fer Y11 Progress: CY11-P2 Jun-09 4,535
00024k2 Review the status of work per SOW 1.3 to determine compliance with preparation of services an CY11 Progress : CY11-P2 Jun-10 5.535

00024k3 . Dellvery of NASA cargo to IS8 on CY11 Progress: CY11-P2

Jun-11

3.535 |

000241 Delivery of NASA cargo by Progress #12 (CY11-P3)

0002411 Cargo space allocatlon for CY11 Progress: €Y11-P3 Sep-09 5.535
0002412 Review the status of work per SOW 1.3 to determine complance with preparation of services on CY11 Progress: CY11-P3 Sep-10 4.722
0002413 Dellvery of NASA cargo to 185 on c‘m Progress: CY11-P3 Sep-11 3.348

00024m Dellvery of NAEA cargo by Pres #13 (CY11-P4)

00024m1 Cargo space aliocation for CY11 Progress: CY11-P4 Dec-08 4,535

00024m2 Rovievs the status of work par SOW 1,3 to determine compliance with preparation of services on CY11 Progress: CY11-P4 Sep-10 6.535
Dac-11 2.535

Totai value for
Line ltems

13.605

13.605

00024m3 - |Delivery of NASA carge to ISS on CY11 Progress: CY11-P4

00025a1 Disposal of NASA cargo on Progress #1 (CY03-P1) Jur-09 1.320 1.320
00025a2 Disposat of NASA cargo on Progress #2 (CY0S-P2) Sep-09{ 1.320 1,320
00025a3 Disposal of NASA cargo on Progress #3 (CY08-P3) Dec-09 1.320 1.320
000254 : Disposal of NASA cargo on Progress #4 (CY08-P4) Mair-10 1.320 1.320
00025a5 ’ Disposal of NASA cargo on Progress #5 (CY10-P1) Jun-10 2.260 2,260
0002526 Disposal of NASA cargo on Progress #6 (CY10-P2) Sep-10 2.260 2.250
00025a7 Disposal of NASA cargo on Progress #7 (CY10-P3) Dec-10 2.280 2.260
000258 Disposal of NASA cargo on Progress #8 (CY10-P4) Dec-10 2 280 2260
0002529 Disposal of NASA cargo on Progress #8 (CY10-P5) Mar-11 2,280 2260
0025210 Disposal of NASA cargo on Progress #10 (CY11-P1) Jun-11 1.512 1.512
00028a11 Disposal of NASA cargo on Progress #11 {CY11-P2) Sep-11 1,512 1512
00025a12 Disposal of NASA cargo on Prograss #12 (CY11-P3) Dec-11 1.512 1512
00025a13 Disposal of NASA cargo on Progross #13 (CY11-P4) Dec-11 1512 1.512

r

1
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26a Launch, return and rescue of US or US designated crewmnember for 1 Soyuz seat (Seat # Services)

Amount (M)

00028z1 Reservation of 1 CY09 Soyur seat for US designated crew member: CY08-81 -~ P B
00026a2 Review status of work per SOW 1.3 to determine compliance with preparatien of services on CY09 Soyuz fllght: CY08-81 Dec-08 8.522
0002623 Dalivery 10 1SS of 1 US designated crew member on CY08 Soyuz: CY03-81 Jun-08 6.792

00026a4 Re .. Ulgnatad crew member from CY09 launched Soyux: ch9—51 2

00026b Launch return and rescue of US aor US designated crewmember for 1 Soyuz seat (Seat #2 szvlces)

0002801 Reservation of 1 CY(9 Soyuz seat for US designated crew member: CY08-52 Mar-07
00026b2 Review status of work per SOW 1.3 to determine compliance with preparation of services on CY0S Soyuz filght: CY08-52 Dec-08
00026b3 Dalivery to IS5 of 1 US designated crew membar on CY09 Soyuz: CYD9-82 Jun-08

00028b4 Retum/rescus o']’ 1US designated crew member from CY0S launchat Soyuz: CY09-82

Launch, rctund rescue of US or US designeted crewmember for 1 Soyuz seat (Seat #3 Services)

000281 Resarvation of 1 CY09 Soyuz saat for US designated crew member: CY08-S3 Dec-07 7.580
00026¢2 Review status of wark per SOW 1.3 to determine scompliance with preparation of services oh CY09 Soyuz flight: CYDS-SS Dec-07 6.287
000263 Delivery to ISS of 1 US designated crew member on CY08 Soyuz: CY08-83 797 |
00026¢c4 3 Retumn/rascua of 1 US designated crew membar from CY0D launched Soyuz: CY08-83 Dec-08 3,533
00026d Launch, return and rescue of US or US designated crewmember for 1 Soyuz seat (Seat #4 Services)

00026d1 Resarvation of 1 CY(9 Soyuz zeat for US designated crew member: CY08-S4 Dec-07 8,550
00026d2 Review status of work per SOW 1.3 to determine compliancs with praparation of services on CY09 Soyuz flight: CY08-S4 Dec-08 6,292

0002643 Dalivery to 1SS of 1 US designated crew member on CY0R Soyuz: CY09-S4

Dec-08

5,282

Return/rescun of 1 US designated crew mamber from CY08 ch : CYDS-84
Launch, return and reacue of US or US designated crewmember for 1 Soyuz seat (Seat #8 Services)

0002601 Reservation of 1 Y09 Soyuz seat for US designated crew member: CY08-S5 Dec-07 8.550
0002602 Review status of work por SOW 1.3 to determine compllance with preparation of services on CY03 Soyuz flight: CY09-S5 Dec-08 6.292
0002683 Dellvery to ISS of 1 US designated crew member on CY03 Sayuz: CY09-85 Dee-09 5.282
0002624 Return/rescue of 1 US designated crew member from CY09 launched Soyuz: CYDS-S5 Jun-10 5.033
Q00261 launch, return and rescue of US or US designated crewmember for 1 Soyuz seat (Seat #8 Services)

00261 Reservation of 1 Y03 Soyuz seat for US designated crew mamber: CY0B-S8 Dec-07 8.550
0002612 Review status of work par SOW 1.3 to determine compllance with preparation of services on CY09 Soyuz flight: CYC9-S6 Dec-08 8,292
0002613 Delivery to 185 of 1 US designated crew member on CY03 Soyur: CY08-58 Dec-09 £.292

, CY09-86

Return/rescue of 1 US designated crew member frotn CY09 launched So

00026g Launch, return and rescue of US or US designated crewmember for 1 Soyuz seat (Seat #7 Services)

0002651 Resarvation of 1 CY10 Soyuz seats for US des|gnated crew member: CY10-81 Dec-07 . 7.928
0002692 Review status of work per SOW 1.3 to determine compliance with preparation of services on CY10 Soyuz fiight: CY10-81 Jun-08

0002693 Dalivery to ISS of 1 US designated crew member oh CY10 Soyuz: CY10-81 Jun-10

Return/rescue of 1 US designated crew member from CY10 launched Soyuz: CY10-S1

* § in Millions Modification 170

Dec-10

Total valus for
Lins ltems

25167 |

25.167

25.167
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Amount (3M) § Tota! value for
Line items

00026k Launch, return and rescue of US or US deslgnated crewmember for 1 Soyuz seat {Seat #8 Services) 26.425
0026ht Resarvation of 1 CY10 Soyuz seats for US dalenatsd crew membar. CY10-§2 ) Dec-07 7.928
00026h2 Reoviews status of work por SOW 1.3 to determine compllance with preparstion of services on CY10 Soyuz flight: CY10-82 Jun-09 7.606
00026h3 Dalivery to 1SS of 1 US designated crew membar on CY10 Soyuz; CY10-82 Jun-10 5.608
00026h4 Retumitescue of 1 US designated crew membar from CY10 launched Soyuz: CY10-52 Sep-10 5,285

r

! .
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00026i Launch, return and rescue of US or US designated crewmember for 1: Soyuz seat {Seat #3 Services)

Amount ($M)

Q002611 Reservation of 1 CY10 Soyuz seats for US designated crew member:: CY10-83" Dec-07 7.928
(002612 Review status of work per SOW 1.3 to determine compllance with preparation of services on CY10 Soyuz flight: CY10-53 Jun-08 7.606
00026i3 Dalivery to ISS of 1 US designated crew member on CY10 Soyuz;  CY10-83 Jun-10 5.606

0002614 Return/rescue of 1 US deslgnated crew member from CY10 launched S : CY10-33

00026} Laungch, return and rescue of US or US designated crewmember for 1 Soyuz seat (Seat #10 Services)

000261 Reservation of 1 CY10 Soyuz seat for US designated crew member. CY10-54 Doc-08 B8.928
00026}2 Review status of work per SOW 1.3 to determine compliance with praparation of services on CY10 Soyuz flight: CY10-54 Sep-08 5.606
00026j3 Delivery to 1SS of 1 US designated crew mamber on CY10 Soyuz: CY10-S4 Dec-10 7.795
00026]4 Retumfrescue of 1 US designated crew member from CY10 launched Scyuz: CY10-S4 Jun-11 4,096

eturn and rescue of US or US designated crewmember for 1 Soyuz seat (Seat #16 Services)

00026k Launch, return and rescue of US or US designated crewmember for 1 Soyuz seat (Seat #11 Services)
00026k1 Reservation of 1 CY10 Soyuz soat for US designated crew member: CY10-85 Dec-08 8.828
(0026k2 : Revlevs status of work per SOW 1.3 to detarmine compllance with preparation of sarvices on CY10 Soyuz flight: CY10-85 Sep-09 5.608
00026%3 Delivery to 1SS of 1 US designated crew member on CY10 Soyuz: CY10-85 Dec-10 7.795
00028k4 Retum/rescue of 1 US designated crew mamber from CY10 launched Soyuz: CY10-88 Jun-11 4.086
000261 Launch, return and rescue of US or US designated erewmember for 1 Soyuz seat (Seat #12 Services)
000261 Reservation of 1 CY10 Soyuz seat for US designated crew member: CY10-56 Dec-08 8,928
0002612 Review status of work par SOW 1.3 to determine compliance with preparation of services on CY10 Soyuz fiight: CY10-S6 Sep-09 5.606
DO0Z6E3 Delivery to ISS of 1 US designated crew member on CY10 Soyuz: CY10-S8 Dec-10 7754 |
0002614 Returtvrescue of 1 US designated crew membar from CY10 launched Soyuz: CY10-56 Jun-t1 4,097
00026m. - " {Launch, return and rescue of US or US designated crewmember for 1 Soyuz seat (Seat #13 Services)
00026m1 Resarvation of 1 CY11 Soyuz sests for US designated crew member: CY11-S1 Jun-08 8318
00026m2 Review status of work per SOW 1.3 to detetinine compliance with praparation of setvices on CY11 Soyuz filght: CY11-81 Jun-10 6.928
00026m3 Delivary to 1SS of 1 US designated crew member on CY11 Soyuz: CY11-51 Jun-11 6.929
00026m4 Returnfrescite of 1 US designated crew member from CY11 launched Soyuz: CY11-81 Sep-11 5.543
Launch, return: and rescue of US or US designated crewmember for 1 Soyuz seat (Seat #14 Services)
00026n1 Resarvation of 1 CY11 Soyuz seats for US deslgnated crew member: CY11-52 Jun-08 8.318
00026n2 Review status of work per SCW 1.3 to determine compllance with preparation of services on CY11 Soyuz flight; CY11-S2 Jun-10 8.92%
00026n3 Delivery to I8S of 1 US designated crew member on CY11 Soyuz: CY11-82 Jun-11 572 |
. Dac-11

Total value for
Lirte Itams

26.425

26,425

26.425

26,425

27.717

0002601 Resarvation of 1 CY11 Soyuz seats for US designated crew member;. CY11-83 JunC3 8,316
0002602 Review status of work per SOW 1.3 te determine compliance with preparation of services on CY11 Soyuz flight: CY11-83 Jun«10 6.929
0002603 Dalivery to 1SS of 1 US deéslgnated craw member on CY11 Soyuz: CY11-83 Jun11 5,673
0002604 Retumfrescite of 1 US designated crew member from CY11 launched Soyuz: CY11-83 Dec-11% 6.800
1
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)

Amount (3M)

0002 Doucking Cargo Module {DCM) accomodation capability for delivery of NASA upmass to ISS

00027at Definition of the requiretnents and interfaces for accomadation capabliities of US cargo in Docking Cargo module (DCM) Dac-07 16.356
0002732 Reviaw of status of work par SOW 1.3 to detarmine compliance with the preparation of services on PCM Deac-08 18.187
0002723 Provide DCM interfacas for accomodation of US cargo: CY03-DCM Doc-09 15.457

Total value for

Line Itemns

50,000

00028 increment Flight Opportunity (CY09-INC)

00028a1 . Russlan approval of Crew Assignment Resolution showing U.S. designated astronatt fn Russian increment Opporturity In CY08: CY09-INC Mar-08 10.000
0002832 Baglnning Russlan increrent opportunity in CY09 as dufined in p.12.1 of SOW: CY08-INC Sep-08 30.554
0002823 Ending Russlan Increment opporiunity as defined in p.12.1 of SOW: CY08-INC Dec-00 9.446

* § in Millions - Modification 170 Page 6 of 6
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Block 14 Deseription of Amendment/Modification {continued):

B. Al terms and conditions in the basic contract and previous modifications remain
valid uniess otherwise changed in this modification,

C. The basic period of perfermance is extended for 1 year through December 31, 2013,
for the continuation of the current contract requirements and purchase of additional
services for Launch, Return, and Rescue of U.S. or U.S. designated astronauts with
associated Launch/Return services. Requirements are identified in sections 14 through
16 in the Statement of Work (SOW). Section 14.01 is revised to provide for 6 seats in
CY2012 and CY2013. Clause F.14a included in this modification only applies to
requirements under milestones 00032 through 00037.

D. The changes herein cutlined below only apply to this modification:

1. Clause B.1 SUPPLIES AND/OR SERVICES TO BE FURNISHED this provision
is revised to include additional services

2. Clause B.2 CONSIDERATION AND PAYMENT is revised to extend the
completion date to December 31, 2013.

3. Clause F.1 PERIQD OF PERFORMANCE AND COMPLETION OF WORK is
revised to update the completion date.

4. Clause F.14a EXCHANGE RATE ADJUSTMENT this provision is included to
cover mitestones 00032 through 00037 and includes the exchange rates, as of
the date Mod 196 is signed.

5. Clause G.8 OBLIGATION QF FUNDS this provision is modified to show the
amount of funds aliotted to the contract.

6. Clause H.10 LIMITATION OF FUNDS (FIXED PRICE CONTRACT) this

provision is modified to show the funding and estimated date the funding covers

7. Section J-1 this attachment is revised to include CY2012 and CY2013
requirements increasing the number of complete Soyuz seats by 6.

8. Section J-4 MILESTONES with mitestone prices and respective milestone
dates

The parties agree to make the following changes to NAS15-10110. These changes
shall only apply to the services placed under this modification.

1.0 Clause B.1 is revised to include the following:
00032 Train, deliver, return and rescue US designated Astronaut for 1 Soyuz seat

(Seat #1 associated services per SOW 14-16) 351,000,000~
00033 Train, detiver, return and rescue US designated Astronaut for 1 Soyuz seat
(Seat #2 associated services per SOW 14-16) 351,000,000
00034 Train, deliver, return and rescue US designated Astronaut for 1 Soyuz seat
(Seat #3 associated services per SOW 14-16) $51,000.000

00035 Train, deliver, return and rescue US designated Astronaut for 1 Soyuz seat
{Seat #4 associated services per SOW 14-16) $51.000,000



00036 Train, deliver, return and rescue US designated Astronaut for 1 Soyuz seat

{Seat #5 associated services per SOW 14-16) 551,000,000
00037 Train, deliver, return and rescue US designated Astronaut for 1 Scyuz seat
{Seat #6 associated services per SOW 14-18) $51,000.000

2.0 Clause B.2 is revised to as follows:

Payment will be made in U.S. currency at the prices set forth in Clause B.1 and F.14a
provided that RSA submits proper invoices in accordance with the Invoices clause
contained in Section G of this contract. Roscosmos shali complete all requirements and
submit all invoices in time to be paid on or before December 31, 2013,

3.0 Clause F.1 is revised as follows:
All work required under this contract to provide supplies and services, including
data deliverabies, shall be completed by December 31, 2013.



4.0 F.14a EXCHANGE RATE ADJUSTMENT (ERA)

The parties agree that the ERA shall be applied to milestone line items 00032 through
00037 under this modification. Invoices shail be submitted in US dollars. The parties

agree to utilize the currency conversion exchange rate values published by the Central
Bank of Russia available at the following website:

hitp:/fwwew.cbr.rulenglcurrency_base/daily.asp

Payment will be made within 7 working days after the invoice is accepted for payment.
The invoice submitted by the Contractor must be a proper invoice in accordance with
clause G.5. Validation of a proper invoice is in accordance with clause G.1.

The parties agree to reassess the price for payment for services for seats as listed in
Clause B.1 in the event the dollar falls below a value of 24.59 or rises above a value of
40.99rubles at the time the invoice is to be made.

{End of clause)

5.0 Clause .8 is revised as follows:
The total amount of funds allotted to this contract is $1,138,579,176. Each time
additional funds are allotted the Contracting Officer shall amend this clause

accordingly.

6.0 Clause H.10 is revised as follows:
The reference to NF S clauses is for NASA purposes as explained in Section 1.1.
This clause is based on the clause at NFS 18-52.232.77.

(@)  Of the total price of $1,954,125,257.17 for items 0001 through 00037, the
sum of $1,138,579,176 is presently avaitable for payment and aliotted to this
contract. It is anticipated that from time to time additionai funds will be allocated
to the contract until funds consistent with the total contract price are ailotted.

(b} RSA agrees to perform or have performed work on the items specified in
paragraph {a) above up to the point at which, if this contract is terminated
pursuant to the Termination by the U.S. Government clause of this contract, the
total amount payable by NASA {including amounts payabie for subcentracts and
settfement costs) pursuant to paragraphs (i} and {j) of that clause would, in the
exercise of reasonable judgment by RSA, approximate the total amount at the
time allofted to the contract. RSA is not obligated to continue performance of the
work beyond that point. NASA is not obligated in any event to pay or reimburse
RSA more than the amount from time to time ailotted to the contract, anything to
the contrary in the Termination by the U.S. Government {Fixed-Price) clause
(Section 1.8) notwithstanding.



{c} ) It is contemplated that funds presently allotted to this contact will
cover the work to be performed until Dec 2009,

(2) If funds alfotted are considered by RSA to be inadequate to cover
the work to be performed until that date, or an agreed to date substituted for
it, RSA shall notify the Contracting Officer in writing when within the next 60
days the work will reach a point at which, if the contract is terminated
pursuant to the Termination by the U.S. Government clause of this contract,
the total amount payable by NASA (including amounts payable for
subcontracts and settlement costs) pursuant to paragraphs {i) and (j) of that
clause wilt approximate 75 percent of the total amount then allotted to the

contract.

7.0 The following amendment is made to paragraph 14.0 of the Statement of Work
{attachment J-1)

14.0.1.a NASA s acquiring crew rotations on Soyuz vehicles for the services and
capabilities of one complete Soyuz seat, inciuding but not fimited to launch, rescue,
cargo services, and return, as described in the SOW.

NASA is acquiring crew rotations on Soyuz vehicies in the following amounts:
CY12 C¥Y13 Total

Delivery to 1SS 6 6

Return from iSS 3 3 6

The above rotations will be provided by the following number of vehicles:

Cy12 CY13 Total

Soyuz vehicle Jaunches 4 4
Soyuz vehicle jandings 2 2 4



80 Below are the new J-4 milestones:
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Block 14 Description of Amendment/Modification {continued);

B. The new terms and conditions herein only apply to requirements under modification

188.

C. The modification will include additional requirements for launch, return, and rescue
of U.S. or U.S.-designated astronauts on Soyuz. Requirements are identified in the
attached sections 14 through 16 in the Statement of Work (SOW),

D. The changes herein outlined below only apply to this modification:

1.

Clause B.1 SUPPLIES AND/OR SERVICES TO BE FURNISHED this provision
is revised to include additional services

Clause B.2 CONSIDERATION AND PAYMENT is revised to remove INKSNA
language and revise the completion date to December 31, 2012.

Clause F.1 PERIOD OF PERFORMANCE AND COMPLETION OF WORK is
revised to update the completion date.

Clause F.14 EXCHANGE RATE ADJUSTMENT this provision will account for
exchange rate fluctuations

Ciause G.8 OBLIGATION OF FUNDS this provision is modified to show the
amount of funds alloted to the contract.

Clause H.10 LIMITATION OF FUNDS (FIXED PRICE CONTRACT) this
provision is modified to show the funding and estimated date the funding covers

Clause .27 RETENTION OF PAYMENT this provision will allow the Contractor
to retain 50% of the related seat price in case of a crew delivery/return/rescue
failure, which results in partial delivery of the services to be provided

Section J-1 this attachment adds paragraphs 14 through 16 which specifies the
Statement of Work for the additional requirements for launch, return, and rescue
of U.S. or U.S.-designated astronauts on the Soyuz

Section J-4 MILESTONES with milestone prices and respective milestone
dates

The parties agree to make the following changes to NAS15-10110. These changes
shall only apply to the services placed under this modification.

1.0 Clause B.1 is revised to include the following:

00029 Train, deliver, return and rescue US designated Astronaut for 1 Soyuz seat
(Seat #1 associated services per SOW 14-16} $47,091,212.06*
00030 Train, deliver, return and rescue US designated Astronaut for 1 Soyuz seat
(Seat #2 associated services per SOW 14-16) $47,091,212,06*
00031 Train, deliver, return and rescue US designated Astronaut for 1 Soyuz seat
(Seat #3 associated services per SOW 14-16) $47,091,212.06*

* The price of the service for seats procured are subject to clause F.14 and the current
approved contract value will be adjusted accordingly.
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NAS15-10110

2.0 Clause B.2 is revised to as follows:

Payment wiil be made in U.S. currency at the prices set forth in Clause B.1 and F.14
provided that RSA submits proper invoices in accordance with the Invoices clause
contained in Section G of this contract. Roscosmos shall complete all requirements and
submit all invoices in time to be paid on or before December 31, 2012.

3.0 Clause F.1 is revised as follows:
All work required under this contract to provide supplies and services, including
data deliverables, shall be completed by December 31, 2012.
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4.0 F. 14 EXCHANGE RATE ADJUSTMENT (ERA)

The parties agree that the ERA shall be applied to milestone line items beginning with
the first order placed under this modification. The ERA will account for exchange rate
fluctuations between the US dollar and the Russian ruble above or below the constant
value exchange rate from the time of modification 188 signing, within the limits set forth
in this clause. Invoices shall be submitted in US dollars. The parties agree to utilize the
currency conversion exchange rate values published by the Central Bank of Russia
available at the following website:

hitp://www.cbr.ru/eng/currency_base/daily.asp

In the payment of each individual invoice, the exchange rate used shall be as quoted by
the Central Bank of Russia and shall be calculated on the date the agreed upon
validated invoice is accepted. Payment will be made within 7 working days after the
invoice is accepted for payment. The invoice submitted by the Contractor must be a
proper invoice in accordance with clause G.5. Validation of a proper invoice is in
accordance with clause G.1.

The parties agree to use the exchange rate as of the date modification 188 was signed
as a constant value in the adjustment formula which is 27.6060 rubles per dollar. The
ERA shall not result in any payments being adjusted upward, due to a decline in the
value of the dollar of more than 20% over the life of any order placed under this
modification. This equates to a minimum allowable exchange rate value of 22.0848
rubles per dollar (27.6060 — 20%=22.0848). The parties agree to reassess the
limitations regarding adjustments established by this clause in the event the dollar falls
below a value of 22.0848 rubles at the time the invoice is paid.

Calculation of the ERA is expressed by the following formula;
ERA = 1+(27.6060—ec <P
27.6060

e, = current exchange rate, expressed as rubles per doliar
P = negotiated milestone price, in dollars

Example:
If the ruble/doliar exchange rate is 23.8 rubles per $1USD, the ERA price would be
calculated as follows for a $250,000.00 milestone:

27.6060-238 1|, <250,000.00
27.6060

ERA = $284,467.14

ERAz[1+(

(End of clause)
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5.0 Clause (.8 is revised to as follows:

The total amount of funds allotted to this contract is $1 ,099,923,457. Each time
additional funds are allotted the Contracting Officer shall amend this clause
accordingly.

6.0 Clause H.10 is revised as follows:
The reference to NFS clauses is for NASA purposes as explained in Section 1.1,
This clause is based on the clause at NFS 18-52.232.77.

(a)  Of the total price of $1,648,125,257.17 for items 0001 through 00031, the
sum of $1,099,923,457 is presently available for payment and allotted to this
contract. itis anticipated that from time to time additional funds will be allocated
to the contract until funds consistent with the total contract price are allotted.

(b) RSA agrees to perform or have performed work on the items specified in
paragraph (a) above up to the point at which, if this contract is terminated
pursuant to the Termination by the U.S. Government clause of this contract, the
total amount payable by NASA (including amounts payable for subcontracts and
settlement costs) pursuant to paragraphs (i) and (j) of that clause would, in the
exercise of reasonable judgment by RSA, approximate the total amount at the
time allotted to the contract. RSA is not obligated to continue performance of the
work beyond that point. NASA is not obligated in any event to pay or reimburse
RSA more than the amount from time to time aliotted to the contract, anything to
the contrary in the Termination by the U.S. Government (Fixed-Price) clause
(Section 1.8) notwithstanding.

© (1) It is contemplated that funds presently allotted to this contact will
cover the work to be performed until June 2009.

(2)  If funds allotted are considered by RSA to be inadequate to cover
the work to be performed until that date, or an agreed to date substituted
for it, RSA shall notify the Contracting Officer in writing when within the
next 60 days the work will reach a point at which, if the contract is
terminated pursuant to the Termination by the U.S. Government clause of
this contract, the total amount payable by NASA (including amounts
payable for subcontracts and settiement costs) pursuant to paragraphs (i)
and (j) of that clause will approximate 75 percent of the total amount then
allotted to the contract.
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7.0 H.27 RETENTION OF PAYMENT
The parties agree that the Contractor shall be entitled to retain 50% of the related
seat price in case of a crew delivery/return/rescue failure, which results in partial
detivery of the services to be provided hereunder. The parties agree that
notwithstanding anything to the contrary in the contract, the Contractor shali
retain the right of ownership to Soyuz space vehicles and their components
during their being on the Earth before and after a flight, during a flight and in case
of early termination of the contract.

8.0 The following change is made to paragraph 1.0 of the Statement of Work
(attachment J-1)

1.0 SCOPE

This Statement of Work (SOW) describes the Phase 1, selected Phase 2 elements and
selected Phase 3 other elements required to implement the joint human space activities
between the U.S. National Aeronautics and Space Administration (NASA) and the
Federal Space Agency (Roscosmos) that are procured through this contract. Under this
contract, Roscosmos agrees to furnish and NASA agrees to purchase supplies and
services for Phase 1, mutually agreed Phase 2 activities, and mutually agreed Phase 3
activities to be provided in accordance with clause F.1, as set forth in the Contract
Schedule and Terms and Conditions attached hereto and made a part hereof. This
SOW further defines and expands activities agreed to as part of the signed Letter
Contract NAS15-10110.

The following Statement of Work language is included in attachment J-1:
14.0 OVERALL MANAGEMENT AND INTEGRATION

NASA and Roscosmos agreed to hold regular management meetings to review the
work performance under this Contract. The purpose of these meetings in the particular
will be the review of the ongoing fulfillment of the Parties’ responsibilities, accounting of
the services and resources, review of the changes and anomalies which could occur
during the implementation of this Contract. t is understood that information to be
exchanged between the Parties would be provided based on the existent practice and
subject to appropriate laws and regulations. One of the main purposes of these
meetings is to minimize the Parties’ concern to the maximum extent on the possible
negative situations and/or anomalies. -

Within one week of the occurrence of an anomaly that can affect crew interfaces, 1SS or
crew safety, ISS requirements or vehicle performance on the Soyuz vehicle used for
performance of services under this contract, Roscosmos shall designate to NASA a
point of contact (POC) who is a system expert in the technical field of the anomaly and
who can verbally provide information to NASA concerning the anomaly. The initial
information should include a description of the event, planned course of action, and the
anomaly’s potential impact to continued 1SS and vehicle operation. During the course
of the investigation committee activity, the POC shall provide NASA with updates of
investigation activities at mutually agreed intervals. Within one weel of the conclusion
of the investigation committee activity, the POC shall provide NASA with a complete
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verbal summary of the investigation committee report on any anomaly that occurs
during flight of the Soyuz vehicle. Roscosmos shall provide to NASA a copy of the GDR
briefing charts after the GDR. The above are all subject to existing Russian laws and
regulations.

NAS15-10110

14.0.1 NASA is acquiring crew rotations on Soyuz vehicles for the services and
capabilities of one complete Soyuz seat, including but not limited to launch, rescue,
cargo services, and return, as described in the SOW.

NASA is acquiring crew rotations on Soyuz vehicles in the following amounts:

CY11 CYi2 Total
Delivery to ISS 3 0 3
Return from 1SS 0 3 3

The above rotations will be provided by the following number of vehicles:

CY11 C¥Y12 Total

Soyuz vehicle launches 2 0 2
Soyuz vehicle landings 0 2 2

14.0.2 Soyuz vehicles will be piloted by Russian commanders utilizing Russian flight
opporiunities, for all Soyuz services procured under this contract.

14.1 Deliver the assigned US or US designated crewmembers to the ISS, provide
rescue capability for the crewmembers, and return the crew safely to Earth on
Soyuz.

14.1.a Crew Soyuz training (one prime & one backup)

14.1.a.1 Provide theoretical and practical crew training, according to functional
duties on Soyuz, including equipment (e.g. Sokol suit, seat liner, cold
weather suit, water survival suit and elemental survival suit), facility
access and certification for the prime and backup Assigned U.S. or
U.S. designated Crewmember to ensure delivery to and return from the
ISS by a Soyuz vehicle and landing in a Soyuz vehicle. Utilize the
most recent versions of necessary training materials in both Russian
and English for training.

14.1.a.2 Beginning at the start of on-board training, current unmarked on-
board documentation shall be provided to each US or US designated
astronaut in accordance with their functional duties. This
documentation will be provided in both electronic and hard copy
format. Appropriate updates will be provided.

14.1.a.3 Develop and implement a training plan and corresponding crew
travel template as part of an ISS integrated training plan.
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14.1.a.4 Except for the iast training session, interpretation shall be provided
for the prime and backup Assigned U.S. or U.S. designated astronauts
for all training events as required by each of the astronauts.

14.1.a.5 It is acceptable to make available to NASA the same set of data
available to the Moscow Support Group in Houston. Real-time Soyuz
processed telemetry for dynamic operations shall be provided to NASA
for display in the 1SS flight control room in MCC-H.

14.1.b Transportation and Lodging (other than Baikonur) for NASA personnel.

14.1.b.1 Provide transportation and facility access (subject to the internal
regulations and due provision of personal data) as required for prime
and backup Assigned U.S. or U.S. designated crewmember and 3
NASA designated support personnel (e.g. trainers, crew surgeon, crew
support astronauts & interpreter) for survival training. When 2 seats on
the same Soyuz have been procured by NASA, the number of
travelers in addition to the prime and backup astronauts shalf be 4.
For survival training, meals and lodging shall be provided as well.

14.1.c Baikonur services for NASA personnel

14.1.c.1 Provide for pre-launch and launch security services in Baikonur and
necessary document clearances and appropriate facility access
(subject to the internal regulations and due provision of personal data)
for prime and backup Assigned U.S. or U.S. designated astronauts and
13 NASA designated support personnel (e.g. crew surgeons, NiSN
computer communication specialist , public affairs official (PAO),
NASA management personnel and interpreter) as mutually agreed for
duration of stay. When 2 seats on the same Soyuz have been
procured by NASA, the number of NASA designated travelers in
addition to the prime and backup astronauts shall be 27.

14.1.c.2 Roscosmos shall provide access (subject to the internal regulations
and due provision of personal data) for NASA NISN specialists to
maintain NASA telephone and computer connectivity in the Cosmonaut
Hotel, Energia Hotel 3, FGUP TsENKI building and at the NASA office
in area 254 (Soyuz Assembly building) based on the existing
communication configuration and in accordance with existing practice.

14.1.c.3 Provide transportation for prime and backup Assigned U.S. or U.S.
designated crewmember and 13 NASA designated crew support
personnel {(e.g. crew surgeons, NISN computer communication
specialist, PAO, NASA management personnel and interpreter) from
Moscow to Baikonur and return; and locally in Baikonur as required for
training events, pre-launch and launch activities. When 2 seats’on the
same Soyuz have been procuréd by NASA, the number of NASA
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designated travelers in addition to the prime and backup astronauts
shall be 27.

NAS15-10110

14.1.c.4 Provide meals (when normally included as part of lodging) and
lodging for the prime and backup Assigned U.S. or U.S. designated
crewmember and 13 NASA designated crew support personnel (e.g.
crew surgeons, NISN computer communication specialist, PAO, NASA
management personnef and interpreter) in Baikonur during any
required training events, pre-launch and launch activities When 2
seats on the same Soyuz have been procured by NASA, the number of
NASA designated travelers in addition to the prime and backup
astronauts shall be 27. Food and lodging for three NASA designated
personnel (e.g. launch team coordinator, chief astronaut office or his
representative, and the crew flight surgeon) will be provided at the
Cosmonaut Hotel with the prime and backup astronauts. When 2 seats
on the same Soyuz have been procured by NASA, the number of
NASA designated travelers in addition to the prime and backup
astronauts staying at the Cosmonaut Hotel shall be 4, and lodging
shall be in two 2-bedroom suites. Lodging for the remaining NASA
designated personnel will be provided at existing adjacent hotels as
mutually agreed.

14.1.d Landing site deployment airfield and Search and Rescue services under
normal (including ballistic within the nominal landing site) conditions of
landing and weather.

14.1.d.1 Provide for security services, airport access, agreed upon facilities
access and necessary document clearances for Assigned U.S. or
U.S. designated crewmember and 10 NASA designated crew support
personnel (e.g. crew surgeons, crew support astronaut, PAQ, NASA
management and interpreter) at the deployment airfields. The actual
number of NASA designated personnel to the landing site is governed
by the provisions in section 14.1.d.4. When 2 seats on the same
Soyuz have been procured by NASA, the number of NASA
designated travelers shali be 14.

14.1.d.2 Provide transportation for 10 NASA designated crew support
personnel (e.g. crew surgeons, crew support astronauts, PAQ, NASA
management personnel and interpreter) from GCTC to the
deployment airfields and return and locally at the deployment airfieids
as required to support crew recovery operations. The NASA
delegation will pay for its own lodging and meals. When 2 seats on
the same Soyuz have been procured by NASA, the number of NASA
designated travelers shall be 14, 12 personne! will be returned on
GCTC airplane (or up to 14 if agreed by both parties). if only 12 are
returned on GCTC airplane, Roscosmos will be responsible for the 2
personnel using commercial transportation. Roscosmos shall arrange
for lodging at the same location(s) as the search and rescue
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personnel. The actual number of NASA designated personnel to the
landing sites is governed by the provisions in section 14.1.d.4.

14.1.d.3 Provide transportation for the Assigned U.S. or U.S. designated
crewmember from the landing site deployment airfield to GCTC and
locally at the landing site deployment airfield as required to support
crew recovery operations.

14.1.d.4 Provide transportation, with the Search and Rescue Forces
helicopters, for up to 5 (as determined by NASA) or up to 6 if agreed
by both parties (plus 2 for ballistic landing within the nominal landing
site) NASA designated crew support personnel {e.g. crew surgeons,
crew support astronauts, PAO, NASA management personnel and
interpreter) from the deployment airfield to the nominal landing site
and return; and to other required locations during the Soyuz recovery
operations. When 2 seats on the same Soyuz have been procured by
NASA, the number of NASA designated travelers shall be up to 8 (as
determined by NASA) or up to 9 if agreed by both parties (plus 2 for
ballistic landing within the nominal landing site) NASA designated
crew support personnei.

14.1.e Health care/Medical care

14.1.e.1 Provide information on the overall medical mission operations
program. Conduct medical support activities consistent with these
requirements and mutually agreed upon requirements in the Medical
Operations Requirement Document (MORD) (SSP-50260). Facilitate
the activities of U.S. flight surgeon in monitoring the health and well
being of the Assigned U.S. or U.S. designated crewmember.

14.1.e.2 Facilitate the activities necessary for U.S. flight surgeons to brief
the State Medical Commission (GMK) in GCTC in order to obtain
medical certification of Assigned U.S. or U.S. Designated
Crewmember to fly in Soyuz prior to launch.

14.1.e.3 Provide post-flight rehabilitation in accordance with existing
practice.
14.1.f Consumables
14.1.f.1 Soyuz crew consumable services to the Assigned U.S. or U.S.
designated crewmember shall be provided during ascent and decent of
the Soyuz. Items included but not limited to: food, habitation, clothing,
crew support equipment, and life support consumables.

14.1.g Individual crewmember equipment (prime and backup)

14.1.g.1 Provide to the assigned U.S. or U.S. designated crewmember all
required Soyuz crewmember standard flight hardware including: sokol
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suit, seatliner, cold weather suit, water survival suit and elemental
survival kit.

14.1.9.2 Provide all necessary measurements and fit check for the Assigned
U.S. or U.S. designated crewmember, including safety assessments
and familiarization with the flight equipment.

14.1.h Visa Support

14.1.h.1 Provide visa support, including issuing letters of invitation, for the
Assigned U.S. or U.S. designated crewmember, NASA crew support,
and management personnel for access to the Russian Federation.

14.1.1 Mission/Flight support for Soyuz

14.1.i.1 Services shall be provided during all stages of Soyuz flight including
docked operations for overall mission cognizance in accordance with

existing practice.

14.1.i.2 Provide for MCC-H requested Soyuz Telemetry in the Russian
Telemetry From Moscow (RTFM) stream from MCC-M to MCC-H during
Russian Ground Site (RGS) coverage.

14.2 Return of cargo downmass on Soyuz at a rate up to 17 kilograms per
Soyuz seat Procured. Cargoes should have an average volume density per
complement of 500 grams_. per liter or greater and suitable dimensions as
mutually agreed, and certifted for Soyuz transportation.

14.2.1 Base services to be provided in support of U.S. cargoes to be returned
from 1SS :

14.2.a Cargo Transportation and Shipping

14.2.a.1 Upon return of cargo to Kazakhstan, provide for the transport of
the assigned cargo to NASA in Moscow in a conditioned state
(coordinated in advance} based on NASA-provided requirements.

14.2.a.2 Provide for customs clearances and necessary Ministry services
to allow for the transport of the returned cargo to the U.S. from
Kazakhstan and or Moscow based on NASA-provided

documentation.

14.2.b Documentation and Analysis

14.2.b.1 Provide for the integration (modeling) of the descent cargoes
prior to return from the ISS, but not earlier than 2 weeks before return.
Two months prior to undocking, the return cargo manifest will be provided
by the US to Energia. If changes are required after this date, they will only

be implemented if mutually agreed.
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14.2.c.1 Provide early de-stow for NASA cargo at landing as concurred
with Roscosmos, but before crew departure from the landing site.

14.2.c.2 Provide transfer of early de-stow cargo to NASA in Moscow,
subject to applicable laws. After handover to NASA, Roscosmos is
no longer responsible for early de-stow hardware.

14.2.c.3 Provide NASA transportation for early de-stow from landing site
to Moscow including customs clearance. NASA will provide
documentation as needed.

15.0 Delivery of U.S. cargo to ISS

15.0.1 Delivery of cargo upmass on Soyuz at a rate of up to 50 kilograms per
Soyuz seat procured. Cargoes should have an average volume density per
complement of 300 grams per liter or greater and suitable dimensions as
mutually agreed, and cenrtified for Soyuz transportation.

15.1 Services to be provided in support of delivery of U.S. cargo on Soyuz
vehicles. NASA agrees to provide ISS safety certified cargo for launch.

15.1.a Transportation, Customs and Sanitation Clearance for U.S. Cargo.

15.1.a.1 Provide for cargo transportation from Roscosmos facilities or that of
their contractors to Baikonur in accordance with ISS documentation
including late access cargo.

15.1.a2.2 Provide for the customs clearance and required Ministry services in
Moscow and Kazakhstan. NASA will provide documentation as needed.

15.1.a.3 Provide for the coordination of sanitary hygiene certifications as
required for customs clearance. NASA will provide documentation as
needed.

15.1.a.4 Provide travel for up to 2 Russian specialist(s) for not more than 1
week to the US and/or other International Partner facility to support
activities relating to cargo bench review and cargo documentation in
support of 15,0 as required.

15.1.b Documentation and Analysis

156.1.b.1 Document the manifest of designated Soyuz vehicle in the
international coordination protocol and the IDRD.

15.1.b.2 Provide for the integration (modeling} of the U.S. cargo prior launch to
the ISS,
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15.1.b.3 Certify the integrated U.S. cargo for faunch on the Soyuz vehicle for
safe flight.

15.1.0.4 The Preliminary ICD for each Soyuz flight will be provided to NASA for
joint signature at L-1 month. The Final ICD for each flight will be
provided to NASA for joint signature at L+2 weeks.

15.1.b.5 Provide to NASA prior to Soyuz launch detailed photos showing how
NASA cargo is packed within the vehicle as well as closeout photos (if
technically feasible) of the packing layers shall be provided. Photos of
individual items within NASA pre-packs are excluded from photography
requirements.

15.1.c Personnel Transportation and Lodging

15.1.c.1 Provide transportation from Moscow to Baikonur for 3 cargo integration
personnel assigned to support Soyuz cargo loading, and one additional
NASA personnel two times per year to support cargo loading as
operationally required, and 3 cargo personnel for launch of Soyuz
flights.

156.1.c.2 For personnel as identified in 15.1.c.1, provide meals, lodging in
Baikonur at Energia Hotel 1 or Hotel 3 and access to appropriate
facilities for cargo integration personnel assigned to support cargo
loading and for launch of Soyuz flights, for the duration of their stay.

15.1.¢.3 Provide visa support, including issuing letters of invitation, for NASA
cargo integration personnel for access to the Russian Federation.

156.1.d Cargo Services in Baikonur

15.1.d.1 Provide for secure, controlled environment storage in Baikonur for U.S.
cargo delivered to Baikonur for launch, in accordance with existing
practice. Secure environment shall be defined as a locked area that
requires keyed (or equivalent) entry and documentation of personnel
entering. Controlled environment shall be defined as a standard
Baikonur atmospheric pressure and temperature control between 15 to
27 degrees Celsius.

15.1.d.2 Transportation, packing, and handiing of NASA cargo in Moscow and
Baikonur, and at Baikonur shall be implemented in accordance with
mutually agreed procedures.

15.1.e Late access to Soyuz vehicle

15.1.e.1 Provide late access/stowage for NASA cargo at L-1 to 2 days with the
ability for late stowage of 1 half CTBs upto 10 kg .

15.1.e.2 Provide transportation for NASA late access cargo from Moscow 1o
Baikonur to include customs clearance, subject to NASA provided
documentation.
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15.1.e.3Cargo not launched shall be stored in the NASA office at Baikonur if
possible. If storage there is not possible, or if NASA desires the return
of the cargo to the U.S., the parties will jointly arrange for the packing
and return to the U.S. at NASA's expense.

15.1.£.2 For cargo items to be transported on Soyuz vehicles that require
integration hardware, or that require special transportation frames,
Roscosmos shall develop and provide the special mounting, fastening
and packing systems if this has no impact on the design and schedule
of the vehicle. For this reason, NASA and Roscosmos will coordinate
and concur on the related interface and accommodation requirements
for the cargo at L-3 month’s period.

16.0 Disposal of U.S. trash on Russian vehicles -

16.0.1 Disposal of trash on Soyuz vehicles at a rate of approximately 30 kilograms per
Soyuz seat procured.

16.0.2. At Soyuz undock minus 2 months, NASA shall identify to Roscosmos the
amount of trash to be disposed on the upcoming Soyuz departure.
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Below are the new J-4 milestones:
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MNABA-Roscosmos Protocol
Orlan Suit Telemetry Matching Unit
June 4, 2068

The poa! of this project is to provide contimuous telemetry data transmission on cosmonant’s health, Orlan
space suit, and supplementary hardware during Extravehicular Activity (EVA] without dependence on Hussian
ground tracking stations coverage duning EVA, and for providing 1SS crew safety.

The datz transmission s planmed to be performed with existing systems and interfaces as well as with
developing TMU with new interfaces. TMU is installed on RS ISS. Telemetry is transmitted to the Earth via S-band
of USOS, unt] Russian capability to transmit telemetry through a Russian satellite system is available; at such tme,
Hussian systems will be utilized.

The gualification unit procured via the contract between Bosing and RSC-Encrgia will be provided ©
Roscosmos as a flight spare once the flight unit is on orbit. Additional spares, if necessary, will be considered upon
mutual agreement of the Parties.

The mutual agreements reached within the present protosol are considered to be balanced, and they do not
influence the present agreements between the sides inciuding the Protocol of Balance of Contribution and habilities
and annexes & it

in support of the mutual benefits of the removal of dependence on Russian ground sites Gurng BVA, aned the
removal of the requirement to steep shift the ISS crew during Russiap Segment EVAs, NASA, Roscosmos, and R3C-
Energia agree to the following:

NASA
i. Finance the development and manufacturing of 1 flight unit and | gualification unit of TMU devices znd sets of
cahles, in accordance with the contract between Boeing and RSC-Energia.

7 Provide the S-hand channel for telemetsy data tronsmission during EVA without compensation from
Roscosmos.
3. Work out the reguirements for Orlan status telemetry in accordance with the document SEPSG0YT “SPACE

STATION MANNED BASE TO RUSSIAN SEGMENT SOFTWARE INTERFACE CONTROL-
DOCUMENT™,

Hoseosmos

1. As the nominal operational plan, conduct all Orlan EV As on the normal IS5 sleep schedule regardiess of
Russian ground site coverage, providing that TDRS S-band is capable of delivering wlemetry for MICC-
Moscow. It is recognized that there occasionally may be siteations that would require RS EVAs to be
conducted over Russian ground sifes;

2. Provide the integration, ground tests, deiivery to ISS, and instailation and checkout on RS ISR {without

compensation from NASA for delivery of upmass to IS8,

Upgrade SM cnboard computer software and GDC (Ground Debugging Complexy,

4. Provide engineering support during operation {on the flight stage), and sustaining cngineering and replacement
of TMUs as necessary.

od

RSC-Energia
1. Develop and manufacture the required number of TMU devices, sets of cables and documentation in accordance

with the coniract between Boeing and RSC-Energia.

APPROVALS

Alexey Hrasnov 3 o ER
RSC-Energa: /

Alexander Derechin e




NASA-Roscosmos Protocol
Joint Station LAN Expansion
Ociober 16, 2008

1. In order to support the future expansion of the Joint Station Local Area Network (JS1.)
into the new Russian Segment Modules, including MRM 1 and MRM 2, NASA and
Russian technical experts have agreed that the use of Ethernet cable, consistent with that
used currenily on the 1SS in both the USOS and the RS for the JSL, is the best approach.

2. To expeditiously acquire the necessary cable, RSC-E ig requesting that NASA provide
the following;

A. 300 meters of Tensolite Aerospace Grade 100BASE-T Ethernet Cables
NF22P100 for Russian Segment (SM and FGB) external cable manufacturing in
Movember 2008.

B. 420 mefers of Internal cable Tensolite 100-Ohm Quad Cable p/n
23450/0490X-4(L.13) to support the internai outfitting of the new RS modules.
RSC-E is requesting the release by NASA/Boeing of the remaining 420 meters of
the internal cable supplied to RSC-E for the implementation of SSCN
9633/10234.

3. As it was specified in the Protocol dated October 15, 2002, between NASA, RSA and
Energia, the three Station Support Computer Laptop configuration will represent the
jointly agreed-to SSR configuration in the SM. Station Support Computer Laptop
provide the crew maximum flexibility for interoperability within the IS8, In
compensation for the provision by NASA of the above cable, Roscosmos agrees to
deliver to the ISS as Russian cargo three Next Generation Laptops to be used for SSC
1,2, and 3 on a mutually agreed Progress flight during 2009.

4. NASA will provide a Power and Video Grapple Fixture (PVGF) for MRM1. (This
does not include the required unique PVGF cable hamess for integration into MRM],
which will be addressed in a separate protocol.)
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NASA-Roscosmos Protoce!
24 January, 2008

MNASA and Roscosmos agree to the following ilems:

Eag

1, 1SS Configuration
-\-m& v will be refocated to the pm‘t—i”z,ﬁ:és‘lg pustt of Node 1

a
b MEMI (DUM) will berth to the PGB padir porm
¢ MRM2Z {_EJ{ "7y will direct dock o the SM zenith port.
i Rescosmos is no longer parsing the option to berih MEM2 (DO}
4 MUM will direct dock to M nadir port

o Roscosmos 1s assessing need o relovate PDGE o FGB for MREME {DCM] berthing operations
i Relocation of PVGE on MRMI may be simpler
i Dlegision fo be made by mid-February 2008
. OMNASA mi flv the MLM outfitiing hardware on RARMI (DOMY
i, ERA spare elbow
it ?iﬁii,;?\m atrlock
. MM radiator
iv. Poriable work station
u. For planning purposes, beginaing wi th & crew operations, Soyvuz vl

g hicles will be flown every 2
and & months, with a;}pa“mrmftc,}} months being the mivimun: separation betwes Mghis
b, For planming pusposes, indiredt fandover will be the nomina! plan beginning with the funch of
the second Sovuz in the fall of 2009

2085 Crew training
g, GOTC, RSC Energia, and NASA Spft%dii% 1 will work together (o assess way's o ra.di} ¢ ihe cost
of training and the crew travel required. Omiions may inchude: -
i Expansion of JSC Soyuz Part Task Trainer capabilities
i Development of online classroomy lessons
i Developnent of a new wmﬁzu%@zrs snd feedback system
iv. Completion of the bilateral crew training Horw hittegration
b The teams will report their findings by it:ezriy Marth 2068, with the zoal to reduce the training
flovw for the Sovuz FEY on 204 morement
¢. Bepinning with the IS8 208 crew., all crews will be trained based on & crow operations, £ve
ihﬁt}gh indirect handovers is the nominal pim
4. Potential compensation will be considered at a later date

.

3. Urine Processing - Roscosmos will study the foliow g proposil

g WASA processes all IS5 wrine
b. NASA prov ides all consumable v o process 188 urine
€. pronvides wallr in exee feeds o Roscosmos

d. NASA will dispose ol all waste a,‘ésgécintcd with UPA and WEA

. For neminal operations, USO8 crew members are 101 expected to use TVIN after May 2009 in
conjunction with ransition (O 6 person crew

b Ré}%cgmzma i% ca;’aﬁéciaﬁ»ring lhe use of Russian spare tresdmill BDE or TVIS tor b crew opera T E

. I Roscosmos chooses o use TVIS, Roscosmos will be responsible for crew tipe for TVIS
mainienanve. the purchasing and lavaching of TVIS spare paris well as dzsp{ms af TWIS
once the Russian weadmill is delivered. NASA will provide sustaining engineering through




[

detivery of the Russian wreadrnill. Potential compensation for sustaining enginegring will be

considered af a later date
4. 1 Roscosmos chooses not {0 use TVIS, its disposal will be handled on a shared basis.
ties identified points of contact, §3r.w1“ "\Easukov&iﬁéi and Phil Dempsey/ 185D, to work
TVIS options. They are to report i their fadings by March 31, 2008

¢ Thep
B

5 Shuile Condensate » ROSCOSITOS (0 SUK dy the ollowing proposal md respond (o NASA prior o March
{2008

4 NASA will provide Shuitle condensate o Roscosmas for processing in the SRV-K, heginning as
ason as SRV -K cerification is confirmed. Gioal is 1/ mission o bepin condensate PrOCessing

b Roscosmos will keep waler processed fron Shattle condensate for RS use

¢, Beglnning with 6 crow oper siens, NASA expects to colaect approximately 70% of all IS5

condensate. NASA will owe Roscosmos waler equivalent to the condensate collected above
S of ail iﬁ% condensaie

d. Shuttle condensate provided 1o Roscosmes will olfser the excess 1585 cond tensate colivcted by
NASA until the credit from Shuttle condensate is offset

f, Crew Provisioning
4 NASA aml Roscosmos will consider app siving the cuprent practice of crow pz‘mmmz;m during 6
rew operations and will agrec on 1 this subject by \!fmh {2008, However, aprass for items
seh cued by cach Pariy’s crewmembers is that Pary’ rafw;mzwia ity
. The currem §‘3§”‘mttt§, is crewmenbers select crew provisioning/erew preforence Hers s witich are
availabie from both 1S and Russia ad neither side charges Tor 3 sxge products

MRMOD shiekding
a.  RosCOosoy 08 Wi i assess the é':a ity to provide SM debis wings for launch on Shuitle in 2010

5. NASA will explore f procuring debris wings from L IS comtractor

¢, Roseosinos is assessi 1 mp’ifm csr including MMOD improvements 1o Progress and Soyuz
vehicles for g}é&ﬁ.ﬂa vehicle upprades

d. MEMI and MRM2Z aiu%lémy is being designed 1o meet 155 specifications

ok

€. NASRA agrees Lo i8S 4 modification o NASTS-101 10 iy the amount of $1.9 mithion. This amount
resoives aﬁ? peraining costs from milestone OO 2E, mdds $400K w cover bath the
praining/certitication as Plight Fngincer | of ESA asiroftauts DeWinne and Evharts, and resolves all

remaining issaes for FHE parts

9. 'E-"’:ﬁ‘*" S gm, iy hmlé 4 wlecon by i‘”?‘fxi*éi} | 200, 1o discuss trash disposal under the congract NASLS-

¢ in Mareh to respond to the Hems in this profocol

For x“f%&% ff Yor Rosods
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NASA-Roscosmos Protocol - 25 April 2008
1. Expedition 20A
No fater than June 2008 (pricr to the MOOP), RSA will determine whethet 1o train the Expedition
29A crew with or without & Space Flight Participant. In the case of po SFP. the Expedition 20A
prime crew composiion {option 1} will be:
¢ - Romanenko (O, E, R*}
L - Bormenka ()
R . 1. Williams (B, R)
if the decision is taken to include the SEP, the crew composition { optiont 2 will be:
¢ - Faperienced Cosmonait {0, B, R*}
L - § Willams (O, E R}
R - SFP
s under review (protects for 208/Expedition 198 Soyuz launch delay)
¢ = Soyuz CDR; L= Soyuz FELLR = Soyuz FE2
O = Orlan specialist; E = EMU speciztist; R = SSRM3 specialist)
NASA and Roscosmaos agree o the folowing:

I. Regardiess of which option is selected, I, Williams” training in Russia will be
sccomplished in 16 weeks (minimum training on RS systems) + 2 weeks for Orlan
certification = 18 weeks.

3 The Fall 2009 SFP will only fly if the 195 Sovuz faunches prior to the 204 Sovuz

3. i the SEP is assigned and then removed Trom flight prior to TBD date, the ciew
assignments will be as stated 19 Option §. W the SFP is removed after this date, J. Williams
will remais in the left seat. GCTC will work through the MCOP o define the TBD date by
the summer 2008 MCOP.

4. in shsence of an SFP, Roskosmos ¢&n fitl the right seat of a Soyuz by an ipexperienced
cosmonat

3, if option 2 is sefected and J. Williams or experienced cosmonaut becomes ursavailable o
fiy, the prime crew will be replaced by the Expedition 204 backup crew

6. At the summer 2008 MCOP, the partics will determine the date when the Expedition 20A
Soyuz CDR must start EVA training '

Expedition 20A backup crew will be assigned by the MCOP.

2. Urine Processing
NASA will process all IS8 urine, will provide ali consumables necessary Lo process 1SS urine, and
witl dispose of all wasie associated with UEA and WPA. In exchange, NASA will provide water
from processed wing i eXCCss of USOS needs 1o Roscosmaos.
NASA will provide the expecied amount of wazer and {he associated assumpiions in the
devetopment of that amount. At the end of 2009, the parties wili compare the projections with the
setual amount in order to evaluate the performance.

3, Crew Provisioning
The current practice of having crew members select crow provisioningferew preference fems from
both US and Russian inventories at no cost to the parnes will be maintained for 6 crew OPErations.
However, upmass for items selected by each Party’s crew is that Party’s responsibility.
h y .
For %S%f/f s 4 For Roscosmos:
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NADA / Roscosmos Understanding

Provision of services in 2009-2010 in addition to the Balance of
Contributions obligations

2 April 2007

. Roscosmos will provide access to habitation services necessary to provide support for 1 NASA
designated crewmetnber flying in a Russian increment opportunity in 2009. The actual periad of
time for thiz service will begin with the return to earth of the Expedition 18 crewmembers by
Soyuz and ends with the return of the first Soyuz in the fall of 2009. Such services shal} be
consistent with habitation services provided in Article 4.C of the 2006 Addendum to the Balance of
Contributions. This obligation is in addition to any resources Roscosmos is obligated to provide in
the Balance of Contributions and its amendments.

. NASA will provide Roscosmos 400 kilograms of water, delivered via Shuttle, prior to the end of
CY2010. Additionally, NASA wiil provide Roscosmos with 3 cubic meters of stowage in US
controlied volume, for the period of 1 year. These obligations are in addition to any resources
NAGSA is obligated to provide in the Balance of Contributions and its amendments.

. Delivery to and retumn from the ISS, for the US or US designated crewmember for this increment
opportunity will be arranged by NASA separately. All other resources, including electric power
necessary for habitation systems used by the US designated crewmember during this increment
opportunity, beyond those specified in Item 1 will be provldad by NASA. Crew rescue services
will be acquired by NASA. .

. This Program Managers’ understanding will become effective following review and approval of an
addendum to the Balance of Contributions agreement through each Party’s internal procedures.

om Roscosmos:

T —

Alexy Krasnov
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NASA-Roscosmos Protocol
June 4, 2008

 In order to maintain the development schedule of the MRM! (formerly DCM),
the Parties agree that the following work will be provided by NASA. Ttis
further agreed that compensation from Roscosmos is required for this work, but
the exact amount and form of compensation will he determined at a future date.
It is recognized that as the technical specialists work through these issues, there
may be additional items that make sense for NASA to provide, for
compensation. If these items are identified, they will be covered in a separate
Protocol. Additionally, items other than those listed in this Protocol, that do
not require compensation, may also be provided. These will be documented
using existing [58 processes for bhilateral data and hardware exchange (55F
50136 “BHSEALS”, and SSP 50137 “BDEALS).

. NASA will provide g Power and Video Grapple Fixiure (PVGF), 2 unique
PVGF cable harness, test cables (connector savers) to check out the PVGE, and
integration assisiance pecessary integrate the PVGF onto the MEMI.

. NASA will provide software and avionics integration to enable berthing of
MRM1, with support from Roscostmos, and USOS command and control
software reconfiguration necessary io enable:
a. Routing of power, commands. and telemetry to/from MREMI while
attached 0 SSRMDS;
b, Automased response to SSRMS safing event {auto-safing):
c. Testing at the Software Develepment and Integration lab (S5D1L) to
verify USOS/RS iterface.

. NASA will provide development of MRMI thermal models for launch-to-
activation (LTA) analyses requested by RSC-Frergia. Roscosmos will pro vide
the data necessary for NASA to build the thermal models.

| NASA will provide the design coupled ioads analysis (DCLA) requested by
RSC-Fnergia, and Roscomsos will provide the data necessary.

i

F



5.

e

NASA will provide the following Shuttle MRMI integration hardware:

a. Flight Releasable Grapple Fixture (FRGF} for MRMI interface to
SRMS;

b, FRGF attachment hardware {bolts, washers, nuis);

Pavicad Disconnect Assembly (PDA) for MRMI interface 1o Shattle in

prder {0 route power and data (telemetry);

d. Mating half connectors {ITT Cannon connectors) and AWGE wire to
support the installation of the PDA onto the MRMI and to connect the
ODA simulator to ground test equipment in support of PDA check out.

iz

. NASA, with support from Roscosmos, will provide software testing in the

Shutile Avionics Instrumentation Laboratory {SAIL) to verify MRM] 1553

interface to Shuttle, based on request from RSC-Energia for g 1553 interface
on MRM 1 to simplify MRM]I design.

Sofrware (NASGRO) to caleulate the probabihity of fracture development in
sunport of develonment of a fracture control plan and related analvses.
4 ¥

NASA has provided the target cargo compiement { identified in fax of July 9,
2007, and which will be documented in a cargo interface definition document).
This target complement included a listing of the types of bags, number of each
type of bag, maximum and average mass for each type of bag, and the total
volume for each type of bag, along with the fotal mass of the cargo o
complement. NASA will provide 1 unit of each type of stowage bag identified
in the fax of July 9, 2007 to RSC-Energia for use in cargo complement
analysis, for a period not to exceed 6 months. [tis recognized that inorderto -
provide accommodations all 1400 kg of NASA dry cargo, it may be necessary
to increase minimally (not to exceed 200 kg) the gross mass lmit of the MRMI
integrated module, as stated in contract NAS1S-10110. The Parties agree (o
consider and sign a modification to the contract shouid some minimal increase
in this limit be necessary. In any case, the integrated module will still be
required to meet the mass and center of gravity {CG) requirements for the
Space Shuttle. %

§
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NASA-Roscosmos Protocol

JAXA On Orbit Crew time
July 23, 2008

1. Recognizing the original Balance of Contributions protocol, dated
June 11, 1996, article 11a, that states that after the Government of
Japan accrues rights to on-orbit crew time, that allocation will “be
drawn equally from the American Segment on-orbit crew time
allocation and the Russian Segment on-orbit crew time allocation™.

2. Recognizing that the crew time on orbit allocated to JAXA during
Increments 17-19 is estimated to total 44 hours, therefore both the
USOS and the RS would each be charged approximatety 22 hours to
accommodate this crew time.

3. It is agreed that the maximum hours to be charged to the RS will be
99 hours to accommodate this JAXA crew time. Roscosmos has no
further obligation to provide crew time for JAXA per the Balance of
Contributions.

For NASA: For %fscosmos:
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Protocol
On the Subject of Trash Disposal on ATV-1 and 29P

For the purposes of trash removal on ATV-1 and 29P, the Parties agree to the following:

e The vehicles shall be loaded by the operations organizations from the respective
sides as operationally expedient

e Regardless of the actual cargo that is removed by the vehicles, it shall be
accounted as if 29P left full of Russian trash and the Russian share of common
trash and ATV-1 left full of US trash and the US share of common trash

e No compensation or adjustments to existing debts shall be due cither side

i }
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Alexey I%Zrasnov

==



NASA - Roscosmos Protocol
8 September 2008

. Par NASA request, Roscosmos will retum 0.5 kg of samples trom the “Integrated
tmmune” experiment on 168. These sampies consist of blood sample sieeves and
saliva collection pouch assemblies, require early de-stow, and will be handed over
to authorized representafive of NASA at the Soyuz, within 48 hours of retum to
Earth, in accordance with the established procedures.

. Notwithstanding other obligations, NASA will return Roscosmos additional cargo on
a mutually agreed Space Shuttle mission in the amount of 0.5 kg.

. Par Roscosmos raquest, NASA delivered 16.3 kg of up mass to 1SS for Roscosmos
on Space Shuttie flight 1J. This hardware consisted of spares for the Russian
Segment ACY.

. Notwithstanding other obtigations, Roscosmos will detiver additional 16.3 kg of up
mass for NASA, on a mutually agreed Progress vehicle.




NASA/Roscosmos Protocol
April 23, 2009

_ NASA and Roscosmos agree with the following special requirement concerning
volume density of NASA trash disposed on Russian vehicles:

Trash should have an average volume density of 200 grams per liter or greater. In
case average trash volume density on a given Progress is found to be less then 200
grams per liter, mass disposed and charged against modification 170 should be
calculated as volume of trash disposed multiplied by volume density of 200 grams
per liter. In any case, the total volume to be returned in a given year shall not
exceed the following:

e 2009 — volume of 1 Progress

s 2010 — volume of 2 Progress

e 2011 - volume of 1 Progress

This agreement comes itito force starting on flight 32P.

. NASA shall provide storage for IELKs for NASA astronauts to be rotated by
Space Shuttles in 2009 and dispose of them using non-recoverable vehicles, such
as Russian vehicles, ATV, HTV. If NASA decides for stowage reasons o retum
IELK’s on Shuttle they will be turned over to Roscosmos at KSC without charge
for recoverable cargo.

. Roscosmos agrees to launch approximately 486 kg of NASA upmass on Flight
33P (from the 2009 1.4 MT purchased cargo per Modification 170).

. Roscosmos agrees to launch approximately 380 kg of NASA upmass on Flight
34P (from the 2009 1.4 MT purchased cargo per Modification 170).

. The remaining balance of 1.4 MT purchased cargo per Modification 170 will be
flown on 35P.

OSCOSMOs!
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Alexdéy B. Krasnov
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NASA-Rescosmon Program Manager Understanding 4
23-Apr-09

Provided/to be provided by NASA:

Providedits be provided by Rescosmos:

MRM1 integration hardware and support:

PVGF, PVGF cable harness, s/w changes to support
berthing, modeling and berthing analysis, LTA
therma! modets, VLA, FRGF and bolts, PDA, ITT
Cannon connectors for PDA, SAIL testing,
NASGRO software, cargo bags, support to integ
etectrical lesting {per separate protocol}

PDGF on FOB hardwars and suppart:  provide and
taunch FOB PDGF stand, VSC thermai cover and tether
restraint, and EVA tool for PDGF stend; RSC-E and
KBESC support fo FGB PDGF system certification;
necessary support and data to NASA for development oé
training materisls, flight procedures, and flight data
products for PDGF instaiiation; development of 1553
cable and Russian connectors (per separate protocols)

MRMT crewtime fot MRM1 berthing robotic
Jacivities.

[either party.

TVIS sustaining englneering beginning December
2009, through December 31, 2011, This includes
spares, sustaining enginesting expertise on the
ground, and trafning for RS cosmonauts on TVIS
maintenance. Does not include upmass/shipping,
stowage, or on-orbit crewtime,

All rights to and respensibitity for MRM]I reside with
Roscosmas, fecognizing that the MRM docking port is
to be used to provide for Progress and Soyuz vehicles
docking only, without additional compensation from

Recoverable down mass on Soyuz: 13 kg per Soyuz sead
beginning with the return of 185 in the fall of 2009 and
continuing through the retumn of 275 in the fall of 2011
{14 total Soyuz seats}

[Stowage in 2067-2008 equal to 3.8 cubic meters

RS cosmonsuts crew time to support NASA cargoe on
Progress, including unioading end packing Progress
vehicles 2009-2011 {ingludes MRM]1), not to exceed 160
hes per each of 5 equivalent vehicles

Total RS stowage in L2805

1) Jan-June 2009=15 cum;

7] July '09 - Jun 1011 cum;

3} July 2030- December 201110 cu m.

Delivery of approximately 19 kg of USOS cargo in 2007
08 beyond modification 166

Crew time for Roscosmos equal to 190 hours dlsfirsg
Increments 20-23

FOB Sustaining Engineering/maintenance/sparesitrash
disposal/operations/ground supportion-orbit crew time;
30 14-June 30, 2016, This includes 675 hours cn-orbit
crew time and 900 kg of spares delivered to 1SS & 900
kg of spares disposed. Actual amounts may be greater
requiring additional compensation. _

Power for equivalent of otie Soyuz continuously
docked to 1SS (0.3 kW) as long as USOS crews are
Ibeing rotated on Soyuz

Roscosmos will address landing fees for NASA flights to
Russia {Moscow} not to exceed 4 flights per year.

IMRM1 launch on Space Shutile. The MRM!
docking port is provided for Progress and Soyuz
vehicte docking without additional compensation
from either party,

Disposal of up to 4.5 MT of FGB spares through 2013

Accommodate rot more than 32 day skip in purchased
increthent

Accommodate MRM1 mass exceedance {600 kg
above 7900 kg}

Provide additional 150 kg cargo to NASA on Progress
{not later than 36P, based on mutual ageeement)

Continued sustaining engineering on TVIS June 1-
November 30, 2009 {crew time for maintenance, split]
50/50 with RS}, Assumes 2 USOS + 2 RS crew use
VIS, TVIS wilt be serviced nominally through the

Share TVIS meintenance crewtime 50:50. June t - Nov
34, 2009

L

end of May 2009

472008



NASA/Roscosmos Protocol
Replacement of Russian Segment A31 P Laptops
April 23, 2009

NASA and Roscosmos agree to the following:

¢ Due to the failure of three (3) Russian A31P laptops onboard 1SS, Roscosmos has
requested NASA to supply onboard A31p laptops as replacement hardware.

e NASA can accommodate this request and will transfer three (3) A31P laptops
currently onboard 1SS to Roscosmos.

e In return, three (3) T61P laptops will be manifested on 36P or 37P as Russian
cargo and will be transferred to NASA once delivered to ISS.

é\%\ét Roscosmos:
§
y ;

gk Ty Alexey k. Krasnov
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NASA-Roscosmos Protocol
Use of ARFD by Roman Romanenko
May 29, 2009

1. Roscosmps and NASA agree fo Roman Romanenko's use of ARED
onbosrd the 1SS during Expeditions 20 and 21, This agreement is
bagsed on: Roman Romanenko having signed the Informed Consent arsd
having participated in training and pre-flight tests along with his
agreement to perform inflight exercise and post-flight tests.

2. Schedule for Roman Romanenko’s use of ARED wiil be per
requirements of ARED exercise protocoi and the existing on-orbit
planning process.

3. Crew time for Roman Romanenko's participation on AREL is the
responsibility of Roseosmos.

4. All data collected during the pre-, in- and post-fHght exarcize and BRXC
in conjunction with ARED investigations will be shared with both U.5.
and Russian Hight surgeons and the respective exercise teams. In-
flight datz for Roman Romsnenko will be providsd fo IBMP as scon
as practically possible.

For NASA., % A . 7y For R@%smcs:
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MASA/Roscosmos Protocol
Replacement of Russian Segment Adlp Lapiops
June 3, 2009

NASA and Roscosmos agree to the following:

+  Due to the failure of o {2) Russian AP laotons onboard 158,
Rescosmos has requasted NASA to supply onboard ASTF laplops as
replacement hardwarg.

s NASA can accommodate this reguest and will transfer two (27 AP
laptops currently onboard IS8 to Roscosmos.

e inrefum, two (23 T81P laptops will be manifested on 365, 37F or 38F as
Russian cargo and will be transferred to NASA once delivered 1o 153,
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I look forward to working with you of this important matier.

Y

Associate Administrator
for Space Operations




Reply to Atin of:

National Aeronautics and Space Administration

Headquarters
Washington, DC 20546-0001

October 20, 2008
Space Operations Mission Directorate

Mr. Alexey Borisovich Krasnov
Director, Piloted Space Programs
Federal Space Agency

42 Shehepkin Street

129857 Moscow

Russia

Dear Mr. Krasnov:

In response to your verbal request for Soyuz TMA-12 entry monitoring, NASA will make
a best effort to record the Soyuz TMA-12 reentry telemetry signal. NASA did not
previously have the capability to record at the requested frequency of 166 Mhz.
Therefore we purchased a commercial radio, antenna and pre-amplifier. The system will
be tuned to the appropriate frequency and the output routed into a spectrum analyzer for
demodulation and then into a recorder. We have assembled the required equipment and
will test and calibrate it at Wallops Flight Center in Virginia today, Monday,

October 20, 2008. Assuming a successful test, we plan to deploy the unit to Incirlik Air
Base in Turkey for recording of the entry on the morning of October 24, 2008 (Kazakh
time).

We think the area of interest will be between the de-orbit burn and module separation.
Based on this, Incirlik may not be the optimal location for the equipment. We are
searching for another ground location to provide appropriate coverage. Any suggestions
you can provide would be helpful.

If successful, we will provide the data to you as soon as possible post-entry. We have no
ability to decipher the raw signal into telemetry or individual measurements.

As we have stated and are now demonstrating, we stand ready to support in any manner
needed. Only through our joint cooperation can we both be successful.

Sincerely,
oy N Ve S ‘.
RV N0 A ¥ vl

William H. Gerstenmaier
Associate Administrator
for Space Operations




cc:

Anatoly Perminov, Roscosmos
Vitaly Davydov, Roscosmos
Vitaly Lopota, RSC-Energia
Michael Griffin, NASA
Michae] Suffredini, NASA
Albert Sofge, NASA




Feply to Altn af

National Aeronautics and Space Administration

Headquarters
Washington, DC 20546-0001

November 17, 2008
Office of External Relations

Mr. Anatolii Nikolaevich Perminov
Head

Federal Space Agency

42 Shchepkin Street

Moscow, 129857

RUSSIA

Dear Mr. Perminov:

I appreciate your support in the on-going dialog regarding the Soyuz Investigation
Commission. The flow of information was critical for a successful Flight Readiness
Review prior to the successful launch of Soyuz TMA-13 (ISS Flight 17S). In order to
continue that dialog, I plan to travel to Moscow January 26-30, 2009, and would
appreciate your endorsement of these plans.

While in Moscow, I would like to review the status of the plasma testing, the testing and
results of the returned pyro bolt investigations and the entry data, including the telemetry
recordings we provided from Athens, Greece. I would plan to meet with you and your
colleagues at Roscosmos, including Messrs Davydov and Krasnov, with Dr. Lopota and
others at Energia, with Dr. Koroteev and the Soyuz Investigative Commission and with
Mission Control Center — Moscow personnel.

As always, I and my team stand ready to support the on-going investigation in any way
possible and to share information and findings to reduce the risk to our crews. I think it
is extremely important that you continue the investigation, as you are doing, and that our
technical teams continue their dialog to increase our shared understanding of the
situation, I know we share crew safety as our highest priority.

Thank you for your continued support.

Sincerely,

%“'\ \ 1‘5\1 % Sy .
™ for LW - U\-)W

William H, Gerstenmaier
Associate Administrator
for Space Operations




Mational Asronautics and
Space Administration

Headguarters
Waghington, DC 20548-0001

September 7, 20006
¢ Space Operations Mission Directorate

Mr. Anatoln Nikolaevich Permunov
Head

C’

3

Federal bnuw n"ww
42 Schepkina Street
Mascow 107996
Russia

4

Dear Mr. Perminoy:

Reference my letter o you on September 1, 2006, We have overcome our concems
relative to Atlantis’ fuel cell coolant pump. As a result, work is proceeding owards a
faunch of STS-113/124 on September 8, 2006. In arder to increase our likelihood for
launch, we would like to extend our Jaunch window to September 9, 2006, if launch
were t0 occur on September 97, both the Space Shuttle Program and the International
Space Station Program have agreed that undocking of STS-1153/12A from the
International Space Station will occur approximnately 9 hours after the taunch of

Sevuz 13 on September 18, 2006. Discussions between U.S. and Russian operations
teams ndicate technical support for this plan. 1 respectfully request your concurrence as
well

Sincerely,

thimm H. Gerstenmaier
Associate Adminsirator
for Space Operations

ee
FEA/A. Krasnov

[
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Nationa! Aeronautics and
Space Administration

Headquarters
Washington, DC 20546-0001

June 18, 2007

Office of External Relations

Mr. Alexey Borisovich Krasnov
Director

Piloted Space Programs

Federal Space Agency

42 Shchepkin Street

129857 Moscow

Russia

Dear Mr. Krasnov:

[ am writing you to thank you for the outstanding support provided by Energia to resolve the
Service Module computer anomaly that occurred during the STS-117 mission. Without the
support of Mr. Sevastyanov and the Energia team the outcome of the computer anomaly
resolution would not have been favorable. This was an extremely complex technical problem
that required close cooperation between the Russian and United States experts to solve this
anomaly before it became a crisis. Joint teams also had to be formed to prepare in case the
anomaly resolution was not successful. The support to these other teams was outstanding. It
is NASA management’s opinion that Mr. Sevastyanov’s personal involvement and
comrhitment of critical Energia resources played a significant role in the successful and timely
resolution of the issue. Only through strong management, technical expertise and data sharing
between Energia, Boeing, ESA and NASA were we able to achieve a successful result. Mr,
Sevastyanov represented Energia well and provided the critical support needed.

Again, [ want to thank you for the outstanding support of Mr. Sevastyanov and the Energia
team. Without their technical expertise and support work, the International Space Station
would have been halted.

Sincerely,

N A il

William H. Gerstenmaier
Associate Administrator
for Space Operations

ce:
Dr. Griffin
Mr. Perminov







Reply 1 At ol

National Agronautics and
Space Adminigralion
Lyndon B. Johnson Space Center
2101 NASA Parkway

Houstan, Texas 77058-3608

November 30, 2006
OX-06-132

Mr. Alexey Krasnov

Director of Piloted Space Programs Departiment
Federsl Space Agency

42 Schepkina Street

Moscow 107996

RUSSEA

Dear Mt. Kraspov:

We are in receipt of your letter 109/1-107854 an thé subject of “clarification of definition of work,
taking into account additional tasks.” Modification 149 to Contract 15-10110, signed by both
NASA and Roscosmos in December 2003, stipulated that Roscosimos would subinit a proposal for
definitization by January 30, 2006, Qur requirements as documented in Modification 149, have not
changed and we have yet to receive a proposal from Roscosmos. Your letter dated March 13, 2006,
stated that “Agenda on upgrading production and technicai facilities ... will be submitted in the near
future.” Eight months have elapsed and still we have not received a written proposal.

Regarding your statement that NASA has declined 1o place an order; NASA cannot place an order
witl Roscosmos, or any other vendor, without a writien proposal. We are ready to confinm our
orders for years 2009 through 2011 when we receive a proposal that conforms to the prices agreed
1o in Modification 149. Should your proposal pricing differ from what was agreed to in
Madification 149, which you have verbally stated, then appropriate negotiations can commence
after receipt of said proposal.

} fook forward to vour arrival the week of December 10, 2006, and hope that the proposal requested
in Modification 149 will be available upon your arrival. I'm sure you share my concern, that the
proposat delay and resulting contract delay may make it difficult for Energia to provide the services
necessary to meet the 1SS Program requirement for 6 person crew in April 2009.

Michael T #Spftrglini
Manager, Inferdtional Space Station Program

Ge:
OV/Roseosmos Houston Liaison Office
RSC-EAL V. Ryumin



Reply o Aty of:

Mational Asronautics and

Space Avminisiration

Lyndon B, Johnson Spacs Center
2101 MASA Parkway

Houston. Taxas 77058-3626

July 30, 2007

OX-07-091

Mr, Alexey Krasnov

Divector of Piloted 8pace Programs Department
Federal Space Agency

42 Schepkina Street

Moscow 107996

RUSSIA

Dear Mt. Krasnov:

In reference to your recent letter dated 07/24/07, the training procured under modification
166 to contract NAS15-10110 is not limited only to that required for qualification as flight
engineer 2 (FE2); the requirernent is to perform .. .theoretical and practical fraining...to
ensure delivery to and return from the International Space Station (IS8) by a Soyuz vehicle
and landing in a Soyuz vehicle”. With regard to rescue training for shuttle delivered
astronauts, there is no provision allowing Roscosmos to charge more for the certification of
an astrohaut as flight engineer | (FE1), nor is there any provision allawing NASA to pay
less for certification should training at the FE2 level only be provided.

The intent at the time of signing of modification 166 (and other modifications, for that
matter) was to allow the Multilateral Crew Operations Panel (MCOP) to have flexibility in
assigning crews, and for the contractual mechanism written to be flexible enough to
implement those assignments.

NASA has contracted with Roscosmos for the conduct of this training. Consistent with our
discussions the week of July 16, 2007 in Moscow, please continue to provide this training s
purchased.

- i M‘ e b
Michagl T ffr*- ini
Munager,“Intgrnational Space Station Program
oe

OvV/Roscosmos Houston Ligison Office
RSC-E/V. V. Ryumin
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National Aeronaciics and

Space Admsistiation

Lyndon 8, Johnson Space Center
2101 KASA Parkway

Haustorn, Texas 77058-3696

August 15,2007
OX-07-099

i, Alexey Krasnov

Drirecior of Pilated Space Programs Departiment
Federal Space Agency

42 Schepkina Street

Moscow 107996

RUSSIA

Dear Mr. Krasnov:

In my previous letter OX-07-091, dated July 30, 2007, | stated that the intent al the time of signing
modification 166 and other modiftcations to the Roscosmos contract was to allow the Multilateral
Crew Operations Panel (MCOP) to have flexibility in assigning crews, and for the contractual
mechanisms as written to be flexible enough to implement those assignments without further
funding required. My recolfection of the negotiations and interpretation of the contractual lunguage
confirms this belief.

Having said that, T understand your position that the requirement to upgrade the certification of the.
ESA crewmetnber (and backup) to flight engineer | certification is not specifically driven by the
decision of the MCOP: rather, it is due 1o the need 1o plan for contingencies such as Space Shuttle
flight slips. | agree that there is additional re-training that you wiil be providing to enable this
upgrade in flight certifieation this late in the traiming flow that goes beyond that which may be
required under our contract with you.

[ propose that we add this item Into the mix of other items we have in front of us {o resolve from a
valuation perspective. My feeling today is the same as it has been in the past—-thal this is not a
farge item and should be easily resolved in the context of much larger and morte important issues.

[ took forward to working through this and other subjects with you as we move towards an on-orbit
configuration that is mutually acceptable to all parties, My staff stands ready to meet with you via
telecon and/or face-to-face as appropriate to move swiftly towards resolution of these items.

i~ ,

Midlmgt

Marieger, lntetnafional Space Station Program

oe;
OV iRoscosmos Houston Liaison Office
RSC-EAV. V. Ryumin



Mational Asronautics and

Space Administration

Lyndon B, Juhngon Space Center
Z101 MASA Parkway

Houston, Texas 77058-3696

OX-07-162 December 20, 2007

Riply o Atin of

Mr, Alexey Krasnov

Director of Piloted Space Programs Department
Federal Space Agency

42 Schepkina Street

Moscow 107996

RUSSIA

Dear Mr. Krasnov:
| would like to propose that we meet in Moscow to discuss the following topics:

1. I8S configuration
a. Docking Cargo Module status and berthing approachvlocation
b. Docking Compartment 2 status and docking approach/location
¢. Multi-purpose Laboratory Module status and docking tocation
6-Persan crew '
a. Treadmiil #1 transition to Russian maintenance
b. Urine processing
Soyuz rotation plan beginning in 2009
Soyuz crew training in U.8.
Technical Assistance Agreement between Roscosmos and United Space Alliance

2

2 P W

With the next Heads of Agencies meeting approaching in the spring, it is critical that we
reach resolution of these issues and get the Intemnational Space Station configuration
stabilized before that time, In order to make our time as productive as possible, [ would like
our technical teams to work together to understand any issues associated with the above
topics between now and mid January 2008, so that we can review their findings and make
joint management decisions when we meet.

Following our meeting, nyy team will remain in Moscow to begin discusstons with your
representatives on NASA's crew and cargo needs post-2011,



FA]

0X-07-162

From a schiedule perspective, [ propose to travel January 16, 2008, so as 1o attend the
Automated Transfer Vehicle General Designer’s Review on January 18, 2008, Should the
GDR move, [l adjust my travel plans accordingly. However, [ will be available for our
rmeetings beginning the week of January 21, 2008, regardless. Please let me know of your
availability lo support these important meelings,

Michadl T Suffedini
Muanager, International Space Station Program

ce:
OV/Roscosmos Houston Liaison Office
RSC-E/V. V. Ryumin



National Asronautics and
Space Administration

Lyndon B. Johnson Space Center
2101 NASA Parkway
Houston, Texas 77058-3696

Jaly 23, 2008
Reply to A of QX-08-074

Mr, Alexey Krasnov .
Director of Piloted Space Programs Department

Federal Space Agency

42 Schepkina Street

Moscow 107996

RUSSIA

Dedr Mr. Krasnov:

In response to our joint discussions, pending an extension of INKSNA relief, the National
Acronautics and Space Administration (NASA) is considering the technical and logistical
ramifications of acquiring up to18 seats on Soyuz vehicles between 2611 and 2014, It is understood
that the provision of Soyuz commanders in relation to these 6 equivalent Soyuz vehicles may be
problematic. NASA is considering atlowing astronauts who have previously flown as Soyuz left seaf
engineer | to serve as Soyuz commanders. Our initial analysis of this concept has produced the
following requirements for United States On-orbit Segment (USOS) personnel commanding Soyuz
spacecrafts: ‘

1. NASA shall be granted access to the Rocket Space Corporation-Energia (RSC-E) Soyuz
manufacturing and assembly facilities for the duration of Soyuz production of these equivalent
vehicles. This access shall include an on-site office inside the main RSC-E territory with u local
telephone and access to the NASA computer and telephone network, and permission to install
and maintain, as required, computer and telephone hardware, The office will be manned by a
srmall team of NASA or NASA contractor personnel stationed in Moscow wlto shall be given
semi-permanent RSC-E access badges. This team shall be allowed (o visually review the
manufacturing progress of the Soyuz vehicle as well as to have access 1o RSC-E specialists to
discuss technical issues on a daily basis. Otfier NASA personnel, such as USOS astronauts in
training for Soyuz flights, NASA Soyuz instructors and NASA International Space Station (ISS)
Program management persennel shall be granted site access on an occasional basis,

2. If an in-flight anomaly with any Soyuz should occur during this timeframe, NASA shall be given
full and open disclosure of infornution in order to consider continuation of this concept. To that
end, NASA shall have laison membership on any State or RSC-E Cornmisgsion that is established
to investigate in-flight anomalies with any Soyuz, The NASA representative assigned to the
commission shall have full access to all data available to the commission, and shall be able to
share these ditta and consult with other NASA representatives about the issues discussed by the
commission prior to the completion of its work, The NASA representative will provide the
results of any such discussions to the commission it a tinely momer, thus ertabling the use of
NASA resolirces, where appropriate, to assist the commission’s work. Upon completion of the
commission's work, NASA shall be provided official copies of their final report and any
associated data.



0X-08-074

[

3. NASA shall be providett a console in the Soyuz flight contrel room in Mission Control Center-
Moscow (MCC-M) for all phases of Soyuz flight when the Soyuz flight control team is on
console for flight or simulations, The console shall provide seating space and communication
and data interfaces (headsets, access 1o voice loops and data displays) for two people. One of
these will be an interpreter whe is cextified to the level of “MCC Space-to-Ground” and who
shalf have the ability to transmit to the USOS Soyuz Commander (CDR) upon concurrence from
the Soyuz Flight Director. This interpreter shull participate in all Soyuz complex traning of the
USOS crew at Gagarin Cosmonaut Training Center (GCTC).

4. At the start of training, an electronic copy of the full get of Soyuz on-board documentation along
with technical flow charts (like the example presented when we et in Moscow in April 2008)
shall be provided to NASA. NASA realizes this will not be the final on-board documentation
and agrees that this full set of documentation shall match the documentation used at GCTC for
training the cosmonauts, Al approximately, morth prior to launch, the final, configuration-
controlled electromic copy of the full set of Soyuz on-board documentation shall be provided to
NASA, ) o

5. The ISS/Soyuz training curriculum shall be quantified, documented, and provided prior to the
start of training, for USOS astronauts designated as Soyuz commanders. Specific Soyuz payload
training will not be included. By the end of August 2008, GCTC shall develop a preliminary
Soyuz/Russian Segment (RS) training flow for a Soyuz CDR, for experienced USOS astronauts
(who have successfully flown in the left seat and are within one year from landing), Results of
this assessment will be reported at a joint NASA/Roscasmos telecon the first week in September.
A significant reduction in training time wilk enable NASA 1o provide additional Soyuz
commanders. With the cxception of RS emergency training and basic Orlan waining if required,
all RS waining will be deleted for USOS persannel. Soyuz theoretical training will not be
required for USOS provided Soyuz CDRs.

6. By the end of August 2008, Roscosmos will pravide to NASA the amount (hours) of initial
Soyuz theoretical training that can occur at ISC. Crewmembers will be provided consultation
then given comprehensive theoretical examinations by GCTC, covering all systems, o verify
satisfactory knowledge prior to beginning complex training at GCTC. USOS crew training in
GCTC shall be Jimited 1o the minimam amount that relies on existing GCTC unique mockups,
plus alf complex Soyuz simulations. This implies transfer of as much Soyuz theoretical training
as possible from GCTC to Johmson Space Center (JSC) using:

a. distance lsarning technology :

b. GCTC instructors traveling to JSC to provide any crew training that cannot be completed
through distance learning

c. current, configuration-controlled software model of all dynamic flight phases for JSC
Soyuz “stand”

¢. current, configuration-controtled Soyuz training materials, with translation to be
performed by NASA and verified by GCTC

7. The current practice of having a NASA instructor work stde-by-side with the GCTC Soyuz
instructor throughout complex training of the USOS crew at GCTC shall ba maintained. This
person shall be involved in all aspects of training, including performance evaluation in
consultation with the GCTC instructor and formal participation in the Commission for the final
and any intermediate examinations.
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Al complex Soyuz simatations at GCTC tvolvitg USOS crew on Suysz velidoles shall involve
key members of the MUCWM Soywe fhght control wam, inchuding the CPIL whe shall have the
ability to mbaiter stimulgtor wlemetr'y, tewt simtdared spacs-to-gropsnd cotttnnsication, and
intecact via e GOTC Soyur, tnseuctor with theerew 85 shey woubd dising br-ifight operstions.
The MCO-M weam would participats st OUTC or they wordd be imtegeted into the simufutloas
from MCC-RL. :

9, Real-time Soyoz processed wlemetry shall he pmvidéd v NASA for display in e IS8 fight
conteot raom in Mission Controf Center-Houston. 1t s xeceptiblo to make svailable to NASA
the sumie ser of duia avaifable to the Moscow Suppost growp it Housten,

These requiraments represem 1 siguificant change 14 the current concept of Soyuz gperations and
craw training and will need substastinl developmens between your spectalists ond ours. furpe you o
consider therm ssriously wnd give fe o wrigien honest eviluttion of your ability sud willingness w
secomplish tie changes required w implerrent thm, along with 4 poiit of contset for auch of e
above paints.

S hees

sttt T SHE
Munuger, bifery

oes
OV/Roscosmbs Houston Lisison Office
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Subject: Today's Top Stories (April 28, 2009)

Date: Tue, 28 Apr 2009 06:45:14 0500
From: *Harrington, J D. {HQ-NBO70)" <jharring@nasa.gov>

Atlachments: acl~1.doc

Today's Quote: "Politics is war without bloodshed while war is politics with bloodshed,” Mao Tse-Tung, Chinese
Communist politician (1B93 - 1976).

Today's Stories: |Compiled from a variety of media scurces. The NASA news clips are attached. You can also subscribe

to a daily RSS Feed or Email of the NASA News Bulletin by visiting http://www.bulletinnews,com/NASA/subscribe.aspx from
your NASA computer.)

1. Editorial Finds Lack Of NASA Rdministrator "Troubling."

2. Obama Sees Space Hace A3 Model For Achieving Energy Goals

3. Tulsa Museum Applies For Retired Space Shuttle

4. Blogger Recommends Employse Level Report To Improve Safety At NASA

5. Orion Mockup Tested In The Atlantic Ocean -

-

Teams Still Interested In Competing In Lunar Lander Challenge

-

Space Shuttle, Soyuz, Will Not Be NASA's Only Method To Reach IS5
8. SpaceX Completes Draco Quatification
9, Werk Continues Toward Atlantis Launch
10. AMS Seen As “"Crowning Gleory" For ISS Research . “,
11. NASA Satellites Help Deal With Earth's Health Issues

12

swift Discovery Could Pin Down Reionization Era
13. GOES-R Problems Seen As Indication Of Overall Procurement Problems

14. JPL Highlighted As Vacation Destination By Popular Mechanics

15. Researcher Refines Methed To Detect Exomoons

16, New Study Argues Against Dinosaur Killing Asteroid Theory

17. HASA Looks To Build Wind Farm In Sandusky, Ohie

18. As Airlines Lobby For NextGen Funding, Congress Debates How To Fay For It

1. Editorial Finds Lack Of WASA Administrator "Troubling." The Houston Chronicle {4/28, 449K) editorializes, "As President Barack Obama ap
hundred days in office tomerrow, a puzzling leadership hole remains at the top of the National heronautics and Space

hdministration.™ The lack of a nominee is “fueling suspicicns by NASA supporters that the new administration is

assigning a low priority te future manned exploration.” The Chrenicle finds the "lack of a permanent administrator..-

inexplicable and troubling. If President Obama is serigus about his commitment to the future cf the American space

program, he needs to fill that vacuum without further delay.

2. Obama Sees Space Race As Model For Achieving Energy Goals. President Obama told the nation's scientists April 27
that the Cold War space race offers a model for meeting his goals of developing sustainable energy sourced while
minimizing the effect on glebal climate. Vowing a return to spending on scientific research comparable to that reached
at the peak of space-race spending, Obama told the annual meeting of the National Academies of Science that "there will
be no single, Sputnik moment" in the search for clean, renewable energy. Instead, spending will fall across a broad
spectrum of technologies, including ngplar cells as cheap as paint® and a renewed emphasis on space-based climate
monitoring. "HWe will not just meet but we will exceed the level achieved at the height of the space race," he said.
Despite the references to past accomplishments in U.5. space exploration, particularly during the Rpollo era, and a
generic call for vstrengthening our weather forecasting, our Earth cbservation from space,”Obama did not elaborate on
his plans for NASA, The White House has sent mixed sigrals on the subject in recent weeks, with both a call for
continuing the human-exploration plans set in motion by President Bush and a repcrted $3.5 billion, four-year proposad
cut in funding for those efforts, However, White House science.adviser John Holdren addressed the topic in passing in
an editorial for Science released the same day as Obamaz's speech. In 1listing "cross-cutting foundations of success" in
meeting science and technology "challenges" under the Obama administration, Holdren included "maintaining and
vigorously expleiting a cutting-edge set of capabilities in space, which must be understood not just as grand adventure
and focus for expanding our knowledge of how the universe works, but also as a driver of innovation and a linchpin of
communications, geopositioning technolegy, intelligence gathering, and Earth observation."” Qbama's only reference to
NASA Was oblique, in a mention of political censoring of Earth-science findings that burning fossil fuel and other
human activities contribute to global warming. "The days of science taking a back seat to ideology are over," Obama
sald to sustained applause from the scientists in the audience.- Frank Morring, Jr. * morringfaviationweek.com

3. Tulsa Museum Applies For Retired Space Shuttle. The AP (4427} reported, "0fficials with the Tulsa Air and Space Museum & Planetarium ha
home for one of the three soon-to-ke-ratired space shutties.” Jim Birdenstine, executive director of the museum, "says

the Delta Program that launched America's first satellites into orbit was created in Tulsa and Saturn rockebs were

built in the city. The bay doors on the Space Shuttle Orbiter were built in Tulsa and mechanics and engineers in the

city modified the Boeing 747 to carry space shuttles across the country."

4. Blogger Recommends Employee Level Report To Improve Safety At HASA. In a 1,373 word "UNI-Verse" blog post for iTHWire
(4/28), William Atkins writes on the racent Florida Teday article and Aercspace Safety Advisory Panel (ASAP)

report that both highlighted safety concerns with NASA. "In order to weave safety into Project Constellation, and for

that matcer, into NASA, as a whole, it must start--I think--at the employse level.” Atkins focuses with problems at "

NASh, although he notes that they are universal with any large organization. "NASA and NASA-contractor personnel do

have a small say in activities at NASA," and in order to rectify this, NASA's management needs to allow employees to

"openly state problems and concerns without risk of reprisal.” Atkins suggests "that a comparable ASAP report be issued

each year that begins at the employee level, with employee groups, and that eventually winds up reporting on how

mhiml:file://D\Gerstenmaicr\Results\36f9f7704 1 bffa9a3c26ad36a39f002a.mht 9/23/2009
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employees see safety and efficiency at NASA and its contractor companies.*

5, Orion Mockup Tested In The Atlantic Ocean. Space.com

(4/28, Malik) reports, "The life~size mockup of the Orion Crew Exploration Vehicle...is undergoing a series of water
landing trials this month in the Atlantic Ocean off the eastern coast of central Florida, They are the first ocean
tests of a full-size NASA spacecraft since the Apollo capsule's development in the 1960s." Participants practiced
"recovery techniques" as well as the capsule's performance in the water. "The sea trials are the first in which
recovery teams attempted to attach a flotaticn collar around the Orion craft while it bobbed up in down with the ocean
waves."

6, Teams Still Interested In Competing In Lunar Lander Challenge. In an article for the Space Review {4/27), Space Review editor Jeff Fous
achieved a major milestone for both itself and NRSA's Centennial Challenges program when it won first prize in Level
One in the MNorthrop Grumman Lunar Lander Challenge {LLC)," but "lost in the celebrations...is that most of the $2
million in prize money allocated by NASA for the competition is still unclaimed." Seven LLC teams were at this year's
Sspace Access conference and held an impromptu panel. According ke Foust, “There's no sign of diminished interest in the
LLG" and "these teams have, in general, made good progress in the last year, enough to suggest a real competition...may
be taking shape for later this year." Foust, after describing the teams' progress, noted that the competition has
changed from a single ceompetition to a competition "season." John Carmack of Armadillo "indicated... that they were
planning to go after Level Two as soon as possible. ... Doing it early, he said, allows them to then focus on other
activities, although they would be willing to go back and do it again if another team also successfully flies Level Two
during the season wWith better landing accuracy.”

7. Space Shuttle, Soyuz, Will Not Be NASA's Only Method To Reach ISS. Popular Mechanics {4/27, Chatsky), in its April 2009 edition, made a
Earth orbit besides the space shuttle and Soyuz that could be available for space-station flights" during the peried

after the shutktle is retired., The article gives a brief description of each spacecraft and the date they were placed

inte service, guch as China‘'s Shenzhou capsule, or would be avallable.

8, SpaceX Completes Draco Qualification. DRACC QUALIFICATION: Space Exploration Technologles (SpaceX} has completed
qualification of its Draco spacecraft thruster and propulsion tank at the company’s test site in McGregor, Texas.
SpaceX says tests included 42 firings with more than 4,600 pulses of varying lengths and were performed in a vacuum
test chamber to simulate the space environment. "The series resulted in a total f£iring time of over 50 minuktes on a
single thruster," the company adds. The Dragon spacecraft, which has been selected by MASA as part of its Commercial
Resupply Services contract to carry cargo to the International Space Station (ISS} and return cargo tc Earth, will use
18 Drace thrusters, each capable of around 80 pounds of thrust, to provide precision centrel in orbit and while

approaching the IS5.- Guy Norris * guy_norris@aviationweek.com e

9, Work Continues Toward Atlantis Launch. In the "Flame Trench” bleg for Fleorida Teday (4/21, 70K), Todd Halvorson Wrote, "MASA
is marching through a major payload test today as the agency and its shuttle fleet operators gear up for the planned

May 11 launch of shuttle Atlantis." HASA and United Space Alliance Workers are "in the midst of a two-day test aimed at

verifying electrical connections between shuttle payload elements, their carriers, the orbiter and the flight deck.”

The teats are expected to be completed by this Thursday's Flight Readiness Review. Halvorson noted, "An end~to-end test

of communicaticns links between the cargo, the shuttle, MASA's Launch Control Center ard HASA's Tracking and Data Relay

Satellite system will follow later this week.”

10, AMS Seen As "Crowning Glory" For ISS Research. Discovery News (4727, Klotz) reported, "The crowning glory of the International Space 5
with preparing humans to live on the moon or [inding a cure for Salmonella. IL'S a particle detector designed tc hunt

for an antimatter universe." NASA is planning as an “extra mission" to launch the Alpha Magnetic Spectrometer (RMS) in

late 2010, a mission that Congress has authorized the mission, but has "hag not yet allocated the funds...to."

According to the article, after the mission was originally cancelled in 2003, the "outcry...was sharp, particularly

becausze most of its 51.%-billion price tag was picked up by a buge and still-growing international partnership that is

backing the program.” Trent Martin, "“who is overseeing the project for NASA at the Johnsen Space Center," said, "RMS is

a fitting experiment for the Interraticnal Space Station. ... It's very big science. It's internaticnal cooperation at

its best."

11. NASA Satellites Help Deal With Earth's Health Issues. In the "Space News Examiner" blog for the Examiner.com
{4/27), Patricia Phillips wrote, "As panic over a swine

flu pandemic builds, silent sentries patrol overhead, a benefit of the space program that often isn't as well-known. ...
NASA uses satellites to monitor not only the Earth's enviromment, but health patterns -- and incoming problems -- as
Well." MASA's "primary tools" in this area are the Aqua and Terra satellites Lo monitor disease vectors. “NASA's other
tools include the Tropical Rainfall Measuring Mission {TRMM}, the Global Precipitation Measurement [(GPH) mission and
the Mational Polar-orbiting Operational Environmental Satellite System {NPOESS)." Phillips noted that the informaticn
from the satellites is "often provided to health and emergency management officials through the MODIS Rapid Respense
System at Goddard Space Flight Center. From wildfires to air pollution, NASA can provide images that help health
officials provide timely and accurate warnings about airborne diseases."

12. 5wift Discovery Could Pin Down Reionization Era. New Scientist {4/28, Courtiand] continues reporting on the most distant object ever
observed, which was discovered by the Swift spacecraft last Thursday. Swift observed a gamma-ray burst 13.1 billien
light years from Earth. The burst is the "earliest object to be discovered from an era called ‘reionisation', which
occurred within the first billion years after the big bang. At that time, an obscuring fog of neutral hydrogen atoms
was being burned off by radiation from the first stars and galaxies.” Bloom called this a "watershed"” event because it
could help determine the timing of reicnization, The article noted, "But building up a picture of the early universe
will require finding many more distant bursts, and progress in discovering distant bursts has been slow" due to their
rarity and the lack of telescopes that are "both sensitive and quick enough to measure very distant, short-lived GRB
afterglows."” NASA is "considering” funding the Joint Astrophysics Nascent Universe Satellite, which could detect these
distance objects. Universe Today {4/27,

Atkinson} also covered the story.

13. GOES-R Problems Seen As Indication Of Overall Procurement Problems. In the “"Government Inc" blog for the Washington
Post .

(4/27, 652K), Robert O'Harrow continued writing on problems with the GOES-R satellite program. "The price tag for a
National Oceanic and Atmospheric Administration program to replace ading sateilites has gone up by $670 millien §7,67
billion. That rise coincides with a sharp drop in the data products satellites will produce, from 81 to 34, according
to a review by the Government Accountability Office." O'Harrow commented, "It"s another indication that most everywhere
you look in the procurement world there are troubles.”

14. JPL Highlighted As Vacation Destination By Popular Mechanics. The AP (4/28) reports, "If your interests run more to science than
surfing or sunbathing, you may find yourself shouting 'BEureka!' when you discover the list of geeky getaways in Popular

Science magazine*s May issue." The magazine 1ists eight placed it recommends readers visit over the summer. NASA*s Jet

Propulsion Lab is among the recommendations.

15, Researcher Refines Method To Detect Exomoons. In the Centauri Dreams

{4/27) blog, Paul Glister wrote, "Finding moons around extrasolar planets is an invigorating quest." David Kipping of

tha University College London has been working on a wWay to detect objects called "transikt duration variation (TD¥}"

events, which measures velocity changes in a planet-moon system over time. In a new paper Kipping "breaks transit duration variation itse
difference between moons in a prograde or retrograde orbit™ and "boost the exomoon detection method via TDV by about

ten percent in magnitude." Glister noted that a "caveat" with this method is that it is "effective for a planet-moon

system in which the plane of the two objects® orbits is aligned with the star-planet orbital plane. ... But it's

interesting to note that in Kipping's view, exomoons at low inclination angles should be observable in the lightcurve
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during any planet-moon eclipse."

Page 3 of 3

i6. New Study Argues Against Dinosaur Killing Asteroid Theory. Bloomberg News {4/27, Britt) reported, "The demise of the dinosaurs probabl

occurred 300,000 years after a giant meteor struck what is now Medrico, scientists sald, casting doubt on a popular
theory that the impact triggered a mass extinction.” The team "found sediments linked to the mass extinction that were
deposited above the sediments from the time of the asteroid impact. Proponents of the Chicaulub impact theory explain
this discrepancy in the sedimentary record with earthquakes and tsunamis resulting from the asteroid impact." The
researchers also found that no species Went extinct because of the asteroid impact. Gerta Keller of Princeton
University "suggests that massive volcanic eruptions at the Deccan Traps in India may be responsible for the extinction.

17, NASA Looks To Build Wind Farm In Sandusky, Ohio., WUPW-TV

Toledo, Chio {4/27, 9:29 p.m. CT} broadcasted, "NASA is looking at creatinhg a wind farm near Lake Erie at a research
center that it already operates. The project would happen right here at the NASA Plum Brook station, which is in
Sandusky. MASA says that this entire idea se far is still in the planning stages. But last month the aerospace
engineering agency began searching for private developers that were interested in working on a large-scale wind farm
project. Officials say the developer will build, own and operate the wind farm, NASA plans to use some of the
electricity that's generated, the rest of it will be sold." The AP

{4727} carried the report broadcasted by WUPW-TV.

18, As Airlines Lobby For MNextGen Funding, Congress Debates How To Pay For It. Flight International

t4/27, Turner} reported, "The total absence of federal dollars pledged to HextGen in US President Barack Obama’'s recent
economic stimulus package is intensifying lobbying efforts by the nation's airlihes." There has been "indecision over
how to pay for a system that will cost the government up to $20 billion and airlipes 520 bhillion for new eguipment and
training, with Washington undecided over whether to raise fuel taxes, taxes on tickets or impose take-off fees." ATA's
David Castelveter said "the Senate was proposing a $25 fee per flight for anyone using IFR while thé House of
Representatives had no such provision but was proposing a slight increase in taxes."

J.D. HRRRINGTON

Public Affairs Officer

National Aeronautics and Space Administration
Science Mission Directorate

300 E Street, S.W.

Suite 3C33

Washington, D.C, 20546-0001
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NASA TV: ~5 p.m. CDT (6 Eastern) — STS-125 Flight Readiness Review news conference

Shuttle, Station & Constellation News
Thursday, April 30, 2009

HEADLINES AND LEADS
NASA Shuttle Retirement Postponed ... Maybe

Ed O'Keefe - Washington Post

NASA's Congressional supporters appear to have bought some time in their efforts to ease the Space Shuttle
program's hard retirement date, as the House and Senate conference agreement on the budget resolution
reached this week would fund Shuttle missions beyond September2010. The storied Space Shuttle program is
set to end at that time to make way for future missions to the Moon and Mars with the Constellation Program.
There is wide concern that a hard end date could jeopardize the safety of the eight remaining Shuttle missions
and the thousands of government and private-sector jobs tied to NASA.

Budget Authorizes $2.5 Billion for NASA Shuttle Fleet

Andy Pasztor - Wall Street Journal
House and Senate leaders have agreed to authorize $2.5 billion to keep the U.S. space shuttle fleet flying through :
2011, if such an extension is necessary to complete currently planned missions to the international space station.

Funding to maintain shuttle operations past the current deadline of December 2010 is part of the nonbinding $3.4
trillion budget blueprint passed by the House and Senate on Wednesday.

House lawmakers in Washington vote to extend space shuttle program

Shelby Spires - Huntsville Times

Moves are being made by space shuttle supporters on Capitol Hill for NASA to stop the beginning of the
shutdown of the shuttle program. NASA had been told to start terminating contracts and begin an orderly

shutdown of the program starting Friday. Alabama lawmakers have expressed fears that any shuttle extension
could drain money from future NASA development projects, like the Ares | rocket being developed in Huntsville.

NASA's long search for a new chief continues on (and on)

Orlando Sentinel's The Write Stuff

Candidates for NASA's next chief so far can be divided into two categories: those who want the job but can't get
political support and those who can get support but don't want the job. [n the first column, put retired Air Force
Gen. Scott Gration and Steve Isakowitz, the Chief Financial Officer of the Department of Energy and a former top

NASA official. Both reportedly wanted the job but were shot down when lawmakers on Capitol Hill nixed their
nominations.

NASA may abandon plans for moon base
David Shiga - NewScientist.com

NASA will probably not build an outpost on the moon as originally planned, the agency's acting administrator,
Chris Scolese, told lawmakers on Wednesday. His comments also hinted that the agency is open to putting more
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emphasis on human missions to destinations like Mars or a near-Earth asteroid. NASA has been working towards
returning astronauts to the moon by 2020 and building a permanent base there. But some space analysts and
advocacy groups like the Planetary Society have urged the agency to cancel plans for a permanent moon base,
carry out shorter moon missions instead, and focus on getting astronauts to Mars.

NASA's New Spaceship to Carry Fewer Astronauts

Tariq Malik - Space.com

NASA has cut the crew size for its new Orion spacecraft down from six seats to four in order to keep the space
shuttle replacement on track for a March 2015 debut. The space agency made the decision earlier this month in

order to meet its commitment to begin operational manned flights on the Crion Crew Exploration Vehicle - NASA's
successor for its retiring space shutties - by 2015.

Constellation versus everything else in NASA

0. Glenn Smith - Orlando Sentinel {Opinion)

{(Smith is a former manager of Shuttle Systems Engineering at NASA's Johnson Space Center in Houston)

It is clear that we will not see significant increases in the NASA budget in the foreseeable future. Therefore, itis
important that NASA's near-term programs are aimed at things.that will be of most benefit to America over the

next few years. In the near term, inspiration and real economically valuable results can come from meaningful
human flights and accomplishments at the international space station.

Q&A: Alpha Magnetic Spectrometer

Irene Klotz - for BBC News

Samuel Ting, a Nobel Prize-winning physicist from the Massachusetts institute of Technology (MIT), is the driving ~
force behind a particle detector that is designed to operate on the International Space Station (1SS). The US

space agency (Nasa) is still awaiting funding to fly the mission, which was cut from the space shuttles' manifest
following the 2003 Columbia accident and the decision to retire the fleet in 2010 once the station was finished.

President Medvedev signs amended bill on lease of Baikonur

Itar-Tass

President Dmitry Medvedev has signed a Federal law on the ratification of a Protocol signed by Russia and
Kazakhstan that amends a previous bill on lease of the Baikonur complex initially signed by the governments of

the Russian Federation and Kazakhstan cn December, 10, 1994. The State Duma passed the amended bill on
April 10, and the Federation Council endorsed it on April 22, 2009, the Kremlin press service said.

New astronaut heroes set to join the Hall of Fame

QOrlando Sentinel's The Write Stuff

Astronauts George "Pinky" Nelson, William Shepherd and Jim Wetherbee will join an elite group of American
space heroes as they are inducted into the U.S. Astronaut Hall of Fame during a public ceremony at Kennedy

Space Center Visitor Complex on Saturday, May 2. The event with be hosted by CNN's John Zarela.

‘400 Years of the Telescope’
Not heavy on science, the TV special tells of the way technology informs philosophy.

Robert Lioyd - Los Angeles Times
It is the International Year of Astronomy, you more than likely do not know, and the quadricentennial of the
invention that revolutionized the science. The birthday special “400 Years of the Telescope” aired Wednesday,

and though it is, strictly speaking, 401 years since the first spyglasses appeared, it wasn't until 1609 that Galileo
made the improvements that turned it from an instrument of terrestrial convenience to one of celestial
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investigation. So calculate your azimuths, kids, and let's party!

COMPLETE STORIES
NASA Shuttle Retirement Postponed ... Maybe

Ed O'Keefe - Washington Post

NASA's Congressional supporters appear to have bought some time in their efforts to ease the Space Shuttle
program's hard retirement date, as the House and Senate conference agreement on the budget resolution
reached this week would fund Shuttle missions beyond September 2010.

The storied Space Shuttle program is set to end at that time to make way for future missions to the Moon and
Mars with the Constellation Program. There is wide concern that a hard end date could jeopardize the safety of
the eight remaining Shuttie missions and the thousands of government and private-sector jobs tied to NASA.

Without FY 2011 funding, NASA would be unable to continue any missions that did not launch in time. Missions
regularly miss their scheduled launch dates since last-minute safety checks often reveal issues that merit a delay.

This week’s agreement matches President Obama's fiscal year 2010 budget requests for NASA and then
forecasts spending $2.5 billion more in FY 2011, which would allow the agency to fly any of the remaining shuttie
missions beyond the current deadline.

“This budget is a significant step towards maintaining safety, minimizing the spaceflight gap, and preserving the
highly skilled workforce at Kennedy Space Center and throughout Central Florida," Rep. Suzanne Kosmas (D-
Fla.) said in a statement today. "Kennedy Space Center is an economic engine for our community and | will not
stand idly by while these jobs are at risk.”

Despite Kosmas' good cheer, the budget resolution merely provides a blueprint for lawmakers as the
appropriations committees budget for fiscal year 2010 and beyond. While the panels generally follow the
conference agreement's guidance, there's no guarantee.

Whle some wallet-watching lawmakers may be weary of extending the program, but an extension would save
thousands of government jobs in Florida, Texas and elsewhere amid the economic downturn,

All of this is happening despite near-radio silence from the Obama administration on the future of NASA. The

president has discussed NASA only once, during a meeting with reporters last month. Observers expect the
White House to announce Obama's nominee for NASA administrator in the near future.

Budget Authorizes $2.5 Billion for NASA Shuttle Fleet
And)g Pasztor - Wall Street Journal

House and Senate leaders have agreed to authorize $2.5 billion to keep the U.S. space shuttle fleet flying through
2011, if such an extension is necessary to complete currently planned missions to the international space station.

Funding to maintain shuttie operations past the current deadline of December 2010 is part of the nonbinding $3.4
trillion budget blueprint passed by the House and Senate on Wednesday.

Extra budget authority for the shuttles — which was not requested by the White House or interim leaders of the
National Aeronautics and Space Administration - is stili subject to future House and Senate appropriations bills.
But it's the strongest signal yet that lawmakers want to maintain the option of a one-year delay in phasing out the
aging shuttle fleet.

The retirernent schedule is controversial because it affects thousands of aerospace industry jobs nationwide, and
will partly determine the extent of the gap between the last shuttle mission and the first launch of replacement
rockets and manned exploration vehicles NASA is now developing.

House and Senate budget conferees agreed on "the strategic importance of uninterrupted human access to
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space” and said the extra $2.5 billion is provided "in anticipation that the funding is needed" to safely "complete
the construction and equipping” of the space station.

House lawmakers in Washington vote to extend space shuttle program
Shelby Spires - Huntsville Times

Moves are being made by space shuttle supporters on Capitol Hill for NASA to stop the beginning of the
shutdown of the shuttle program. NASA had been told to start terminating contracts and begin an orderly
shutdown of the program starting Friday.

Alabama lawmakers have expressed fears that any shuftle extension could drain money from future NASA
development projects, like the Ares | rocket being developed in Huntsville.

The budget bill passed the U.S. House of Representatives today, it included money to extend the shuttle, and is
expected to be taken up by the U.8. Senate this week.

House and Senate conference committee members came to an agreement on the budget resolution. The
agreement includes language that removes a provision that a hard deadline for shuttle retirement, which had
been set for May 1, or Friday.

U.S. Sen. Richard Shelby, R-Tuscaloosa, and U.S. Rep. Parker Griffith, D-Huntsville, have both expressed
reservations over extending the shuttle program if it would mean the Marshall Space Flight Center Ares rocket
program would be delayed. Those rockets - Ares | and Ares V - are slated to replace the shuttle and perhaps be
used to take astronauts to the moon.

The final budget resolution provides an additional $2.5 billion in fiscal year 2011 for the Shuttle program. The
original budget would have slashed shuttle funding to about $100 million from about $4 billion a year.

Rep. Suzanne Kosmas, D- Fla., voted against the original House version citing the lack of flexibility and funding -
for the Shuttle program past 2010. Kosmas represents Florida's 24th Congressional District, which abuts much
Merritt Island the location of Kennedy Space Center and it contains aerospace industry heavy Titusville.

Last week, Kosmas sent a letter to the chairs and ranking members of the House and Senate Budget Committees
outlining the risks associated with a hard deadline and urging them fo include a Senate provision that would give
NASA the flexibility to fly the Shuttle into 2011 if necessary.

NASA's long search for a new chief continues on {and on)
Orlando Sentinel's The Write Stuff

Candidates for NASA's next chief so far can be divided into two categories: those who want the job but can't get
political support and those who can get support but don't want the job.

in the first column, put retired Air Force Gen. Scott Gration and Steve Isakowitz, the Chief Financial Officer of the
Department of Energy and a former top NASA official. Both reportedly wanted the job but were shot down when
lawmakers on Capitol Hill nixed their nominations.

As for the second category, add another military leader: retired Air Force Gen. Lester Lyles who told the Dayton
Daily News that he was a top candidate but took his name out of the running. “| felt guilty. They need somebody,”
Lyles said to the paper. But, he added, "It would have been too big a financial penalty. | didn't want to do that to
my family."

White House sources said that much of last week was spent in "serious" interviews with candidates looking to
replace former NASA Administrator Michael Griffin, although it's uncertain whether these interviews indicate that
President Obama is closer to naming someone or if it's simply part of the vetting process.

So who's left? One name on the list is Lori Garver, a former NASA official who helped the Obama team during the

campaign and the transition. And U.S. Sen. Bill Nelson, D-Florida, has been pushing the name of former NASA
astronaut Charles Bolden (the two flew aboard the shuttle together in 1986).
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But it's unclear whether the White House has a frontrunner anymore.

In the meantime, acting administrator Christopher Scolese visited the Capitol Hill today for a U.S. House hearing
on the NASA budget. Much of the conversation centered on how NASA would spend its $1 billion in stimulus
money, but many of the participants debated more general questions as the space agency is waiting for both a
new leader and a publicly-released budget.

NASA may abandon plans for moon base
David Shiga - NewScientist.com

NASA will probably not build an outpost on the moon as originally planned, the agency's acting administrator,
Chris Scolese, told lawmakers on Wednesday. His comments alsé hinted that the agency is open to putting more
emphasis on human missions to destinations like Mars or a near-Earth asteroid.

NASA has been working towards returning astronauts to the moon by 2020 and building a permanent base there.
But some space analysts and advocacy groups like the Planetary Society have urged the agency to cancel plans
for a permanent moon base, carry out shorter moon missions instead, and focus on getting astronauts to Mars.

Under Scolese's predecessor, Mike Griffin, the agency held firm to jts moon base plans. But the comments by
Scolese, who will lead NASA until President Barack Obama nominat‘e,g the next administrator, suggest a shift in
the agency's direction. He spoke to the Subcommittee on Commerce, Justice, Science, and Related Agencies of
the House Committee on Appropriations. '

Scolese was asked repeatedly whether NASA could still make it to the moon by 2020 under the proposed 2010
budget, but failed to give a clear yes or no, and his answers suggested the agency's plans were in flux.

Short trips

"We were looking at an outpost on the moon, as the basis for that [2020] estimate and that one is being revisited,"
he said. "It will probably be less than an outpost on the moon, but where it fits between sorties, single trips, to the
moon to various parts and an outpost is really going to be dependent on the studies that we're going to be doing.”

"Recall [that] the Vision [for Space Exploration] was not just to go to the moon as it was in Apollo, it was to utilise
space to go on to Mars and to go to other places,” he added. "We've demonstrated over the last several years
that with multiple flights we can build a very complex system reliably — the space station — involving multipte
nations...and we'll need something like that if we're going to go to Mars."

Scolese's further comments hinted that the agency's plans might shift to include a greater emphasis on
destinations beyond the moon. "So what | would like to see from NASA over time is an architecture that.. will give
us flexibility for taking humans beyond low-Earth orbit and allowing us to have options for what we can do at the
moon as well as other destinations...[like] Mars or an asteroid...so that there are options on what we da in 2020,"
he said.

Vague answers

Scolese's vague answers on whether NASA believed it could meet its 2020 moon deadline, as weli as similarly
unclear answers from Doug Cooke, NASA's associate administrator for exploration systems, left the
subcommittee's chair, congressman Alan Mollohan, wondering whether the agency had been given new
directions,

"Does the 2010 budget request impact in any way our target — is this so complicated — our target of getting to the
moon by 20207" he asked. "Is there any consideration being given within the organisation to not attempting to
meet the 2020 moon [return]...is there any reconsideration of going there? What is going on here?"

Cooke replied: "The direction that we have is to continue to pursue the 2020 date," but added that the agency was
still assessing how the 2010 budget might affect that.

Some clarification about any shift in NASA's goals and priorities could come in early May, when the Obama
administration's detailed 2010 budget proposal for NASA is set to be released.

mhtml-file://D:\Gerstenmaier\Results\b16f08381c4f01d1b035799df6bb0410.mht 9/23/2009



| 'Shuttlle, Station & Constellation News - April 30., 2009 | Page 6 of 10

NASA's New Spaceship to Carry Fewer Astronauts
Tarig Malik - Space.com

NASA has cut the crew size for its new Orion spacecraft down from six seats to four in order to keep the space
shuttle replacement on track for a March 2015 debut.

The space agency made the decision earlier this month in order to meet its commitment to begin operational
manned flights on the Qrion Crew Exploration Vehicle - NASA's successor for its retiring space shuttles - by 2015.
Before the crew reduction, the agency was preparing two parallel Orion designs: a six-person version to ferry
crews to the International Space Station, and a four-seater to send-astronauts back to the moon by 2020.

"We're not giving up on the six-crew capability of Orion,” said Jeff Hanley, NASA's program manager for the
Constellation project that includes Orion and its Ares rockets, on Wednesday. "We will need it someday. We don't
need it early.”

MNASA's Orion spacecraft are capsule-based vehicles designed to replace the space agency's three aging space
shuttles: Discovery, Atlantis and Endeavour. The orbiters are due to retire at the end of 2010, though
Congressional lawmakers have drawn up a budget resolution that could delay mothballing the fleet until at least
2011 if approved. ey

Hanley said the decision to reduce Qrion's crew size for the near-term stemmed from a recent report on ways
NASA could accelerate its Constellation program efforts to build the new spaceship, retire the space shuttles and
begin operational flights with the new craft in 2015. Cutting the crew size eliminates the extra time and funding
needed to design, build and certify two different Orion vehicles - the four-seater and six-seater - at the same titme.

"We felt that that was a good program management option to go exercise to simplify the design a little bit," Hanley
told reporters in a teleconference today.

Bridging the shuttle gap

NASA already expects a gap of up to five years between the shuttle fleet's retirement and the first operational
flight of Orion. During that time, NASA would have to rely on Russia's Soyuz spacecraft to launch astronauts to
the station, as well as cargo ships built by Russia, Europe and Japan. The agency is also hoping to use
American-built commercial spacecraft, such as the Dragon vehicle and a rocket under development by Space
Exploration Technologies, to carry U.S. cargo to the station. Those privately built spacecraft, however, have yet to

fly.

Last week, a Congressional Budget Office report questioned NASA's ability to meet its March 2015 target for
operational Orion flights without an infusion of billions of dollars in extra funding. But Hanley disagreed, saying
Wednesday that there is sufficient funding and congressional support for NASA's plans, but only if the agency
draws up a sfreamlined schedule for testing.

Hanley said his team is considering canceling a second test flight of the Ares i rocket that will launch Qrion
capsules into space. The first test, Ares |-X, is slated to launch no earlier than late August. Engineers are now
studying whether the effort to launch a second planned fiight — Ares 1-Y — is worth the money and manpower
required, or if it should be folded into a full-up Ares | launch or other test.

More space for station

A four-person Orion option will free up some mass and cargo space for more supplies for station-bound missions,
Hanley said. But it also means the space station will likely still require a second crew-carrying spacecraft, such as
a Russian Soyuz, on hand to provide escape capability for the outpost's full six-person complement. Soyuz
spacecraft can ferry three spaceflyers to the space station and stay parked in orbit for about six months. NASA's
space shuttles can carry seven astronauts on missions that average just over two weeks in duration.

Soyuz vehicles were already expected to be flying to and from the space station at the time as Orion, NASA
officials said.

*The four-seat Orion will still meet all U.S. needs, both for [space station] crew exchange and rescue,” NASA
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spokesperson Katherine Trinidad told SPACE.com. "No additional Soyuz seats are needed as a result of the
change in crew size."

The space station is expected to begin full six-person operations in late May, when a second Soyuz vehicle will
ferry three new astronauts to the outpost.

" think it's safe to say that our Russian partners will always want to have their own means to arrive at space
station," Hanley said. "Having a diversity in access to the International Space Station is actually a good thing."

Constellation versus everything else in NASA
Q. Glenn Smith - Ortando Sentinel (Opinion)
(Smith is a former manager of Shuttle Systems Engineering at NASA’s Johnson Space Center in Houston)

It is clear that we will not see significant increases in the NASA budget in the foreseeable future. Therefore, it is
important that NASA's near-term programs are aimed at things that will be of most benefit to America over the
next few years.

In the near term, inspiration and real economically valuable results can come from meaningful human flights and
accomplishments at the international space station. NASA can congentrate on a balanced program of
aeronautics, robotic exploration, technology, energy and the environment, preparing for future manned
exploration, and do it all within the budget it is likely to get. :

It is time to reconsider whether we want to go ahead with the Constellation program to place a base on the moon.
Many of us in the space community would be eager to recreate the thrill of Apollo. However, from the public's
standpoint, going back to the moon in 2020 would not invoke the same sense of awe and inspiration it did 51
years earlier when it was a seemingly impossible task.

Recent opinion polls show that the public is only lukewarm about spending more than $45 billion and the next 12 -
to 15 years to go back to the moon.

The moon-base program is an expensive and lengthy diversion from a long-term goal of a human expedition to an
asteroid or to Mars. The moon base alone will take considerably more time and money than planned, and will
continue to cannibalize all other parts of NASA's limited budget — robotic exploration, science, applications,
education, technology development and aeronautics. This is especially so in the near term as the Constellation
program faces significant technical problems, budget overruns and schedule slips.

One definition of exploration is finding out what is there. As exemplified by the two magnificent rovers currently on
Mars, robotic spacecraft are doing this job today at much less cost than human exploration missions. An
enhanced robotic exploration program would enable a lot more true exploration of other places beyond the Earth's
orbit, and at no risk to human life.

Regarding technology development for the future, critical systems development and qualifications necessary for
lengthy future manned missions beyond Earth's orbit to an asteroid or eventually to Mars can be done better,
quicker, cheaper and safer at the international space station. These include recyclable water and food, ion and
other advanced propulsion, electric-power generation, better hygiene systems, recyclable environmental systems,
in-flight repair techniques and advanced robotics.

The Constellation plan is to close down the shuttle at a time when there is no replacement for America's manned
flights to space for at least five years and probably more. After that, when the Ares/Orion starts to operate, there
will be maior safety issues for several years. It is important that the shuttle remain flying until a new cheaper and
safer manned launch system is available and proven. If it is to be launched from Kennedy Space Center, any new
launcher, whether it be Ares 5 or another, should be configured to be compatible with parallel operations of the
shuttle.

If we end up with no capability for U.S. manned launches for five to eight years, and are forced to buy flights from
Russia for our own astronauts, America's image around the world and in the USA would suffer, and many people
would begin to question America's leadership in technology. The American people will resent sending American
dollars and jobs to Russia when we need those dollars and jobs here.
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Inspiration and optimism are more important than ever in these difficult economic times. The NASA space
program, at one-half of 1 percent of the federal budget, is truly a bargain for America, and many Americans can
say, "The NASA space program is one thing the federal government does that | am proud of."

Q&A.: Alpha Magnetic Spectrometer
irene Klotz - for BBC News

Samuel Ting, a Nobel Prize-winning physicist from the Massachusetts Institute of Technology (MIT), is the dnvmg
force behind a particle detector that is designed to operate on the International Space Station (1SS).

The US space agency (Nasa) is still awaiting funding to fly the miss'ion, which was cut from the space shuttles’
manifest following the 2003 Columbia accident and the decision to retire the fleet in 2010 once the station was
finished.

Professor Ting spoke with reporter Irene Klotz from Geneva, where he is overseeing the final checkout of the
Alpha Magnetic Spectrometer at Cern.

IK: How confident are you that the remaining funds for a shuttle mission to fly AMS to the space station wili be
forthcoming? ,

ST: | do not know. | have learned in the 15 years working with ;.space éxperiments that you should oniy be
confident once you are on the space station taking data. Before that time, anything could happen.

So my main job at this moment is to make sure the final phase of the assembly of the detector that nothing goes
wreng. The other things are in the hand of God or the hand of Congress.

It is difficult to have a magnet in space because it tends to rotate in Earth’s magnetic field, so if you're not careful,
the space shuttle or space station will be a satellite with its own style of rotation

iK: Why have you persisted so hard to get this instrument flown? Why is it so important to you to get this to the
station?

ST: One, this is a unique experiment because - as you know - all of the knowledge up until now (about} the
cosmos has come from measuring light rays from different telescopes in space and on the ground. But in the
cosmos, hesides light rays, there are particles which carry charge . antiprotons, protons, helium, antihelium, and
so forth.

These have never been measured accurately at high energies. That's because once a particle carries charge, it
must have a mass. And once it has a mass, it gets absorbed in Earth's atmosphere, so you have to go to space.
Because it carries a charge, you need a magnet. Before (AMS) there's never been a large magnet in space.

It is difficult to have a magnet in space because it tends to rotate in Earth's magnetic field, so if you're not careful,
the space shuttle or space station will be a satellite-with its own style of rotation. S¢, in a sense, you walk into new
territory in science.

IK: Was this your idea originally to fly a detector in space? Or did Nasa pursue you to propose an experiment for
the space station? It's unusual to have a particle physicist involved in the shuttle/station programme.

ST: If you had read the New York Times in, | don't know, 1962 or so, there was an article with the headiline
"Physicists Discover Antimatter in Complex Form”. That was my first experiment. That was the discovery of anti-
deutrons which | did together with Leon Lederman, and that is the formation of the anti-proton with the anti-
neutron to form complex nuclei.

So, since that time, | have been fascinated about whether there exists a Universe made out of anti-matter. You
see, the Universe comes from a Big Bang. Before the Big Bang, it was a vacuum, and nothing exists in a vacuum.

So, at the beginning, if you had an electron, you must also have had a pesitron (the antimatter counterpart of an
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electron). If you had a proton, you must have had an anti-proton. In other words, there must have been equal
amounts of matter and anti-matter.

It always troubled me: where's the Universe made out of antimatter? That was basically one of the reasons we
proposed this experiment - to look at the consequences of the Big Bang.

Ancther reason, as you know, is that 30% of matter in the world is not observable. And because it cannot be
seen, it is called dark matter. So the question is: what is the origin of dark matter?

Those are the two things you can only do on the space station and you need a large magnetic spectrometer to do-
that. The idea that on the space station you cannot do fundamental science is really not correct. You really can do
fundamental science, though... doing experiments in space is somewhat difficult.

IK: Assuming AMS is flown to the space station next year, how iong woulld it take before you would be able to
start drawing some conclusions from the experiment?

ST: This doesn't depend on me. This depends on nature. What we will do... the experiment is actually very large.
It's a very large magnet, a large detector.

That's why it costs close to $2bn (£1.3bn) to build it. What we want{o dois ... in three years, if we still do not see
antimatter, this means there's no antimatter to the edge of the obser‘aable Umverse In other words, this is a
somewhat definitive experiment to see whether an antimatter Universe really exists or not.

IK: ¥ou mean in our present location in space and time?

ST: Yeah. We know antimatter doesn't exist in our galaxy, because if it existed it would collide with matter and
would produce sharp X-rays, The fact that we don't see these sharp X-rays means it doesn't exist in our galaxy.
But the Universe has 100 million galaxies, so you really need to do a very sensitive, very careful search for this.

President Medvedev signs amended bill on lease of Baikonur
ltar-Tass

President Dmitry Medvedev has signed a Federal law on the ratification of a Protocol signed by Russia and
Kazakhstan that amends a previous bill on lease of the Baikonur complex initially signed by the govermnments of
the Russian Federation and Kazakhstan on December, 10, 1994,

The State Duma passed the amended bill on April 10, and the Federation Council endorsed it on April 22, 2009,
the Kremlin press service said.

The Protocol specified the [egal status of Baikonur personnel and their families and guaranteed state protection of
human rights and fiberties to Russian citizens and their right to state defense and support away from Russia.

Russian citizens on staff of Baikonur cosmodrome, workers of law enforcement bodies and bodies of power of the
Russian Federation deployed in Baikonur and their families are under Russian jurisdiction in cases of illegal
activities against the Russian Federation and its citizens, servicemen’s crimes and other offences committed
beyond the Baikonur territory; all other offences fall under Kazakh jurisdiction, the Protocol said.

New astronaut heroes set to join the Hall of Fame

Orlando Sentinel's The Write Stuff

Astronauts George "Pinky" Nelson, William Shepherd and Jim Wetherbee will join an elite group of American
space heroes as they are inducted into the U.S. Astronaut Hall of Fame during a public ceremony at Kennedy
Space Center Visitor Complex on Saturday, May 2.

The event with be hosted by CNN's John Zarela.

iMore than 20 Hall of Fame astronauts are scheduled to attend, including Scott Carpenter, Buzz Aldrin, Robert
Crippen, Al Worden, and Walt Cunningham.
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Nelson was one of only four space shuttle astronauts to fly the Manned Maneuvering Unit uniethered in space,;
William Shepherd was commander of the first crew to live aboard the International Space Station; and Jim
Wetherbee was commander of the longest docked shuttle-Mir mission.

'400 Years of the Telescope'
Not heavy on science, the TV special tells of the way technology informs philosophy.

Robert Lioyd - Los Angeles Times

It is the International Year of Astronomy, you more than likely do not know, and the gquadricentennial of the
invention that revolutionized the science. The birthday special “400 Years of the Telescope” aired Wednesday,
and though it is, strictly speaking, 401 years since the first spyglasses appeared, it wasn't until 1609 that Galileo
made the improvements that turned it from an instrument of terrestrial convenience to one of celestial
investigation. So calculate your azimuths, kids, and let's party!

Made by and featuring people who know and care about telescopes, it is handsomely put together (in 4K
resolution digital cinematography,” which does sound impressive), but also informed by a kind of gaiety that, given
the subject, seems absolutely fitting. (Stars and planets and spiral nebulae -- what's not to iike?) It is not
particularly heavy on science, past explaining a few simple things about lenses and prisms and changing notions
of astral geometry, and various steps in the ongoing refinement of instrument and image.

More to the point, it's a story of the way technology informs philosophy, as Ptolemy's Earth-centered universe
gives way to Copernicus' heliocentric arrangement — that's the one where we rotate around the sun, a system he
found "more pleasing to the mind." ("It was a wonderful aesthetic idea," says one of the show's happy talking
heads, "and it was right.")

In our own time, pictures of deep space have turned it into something more three-dimensional and colorful, more
fluid and alive, than previously envisioned: It is not the oid field of white pinhole lights through which the starships
of our sci-fi films now sail, but multicolored towers of gas and dust, monuments to cosmic birth and death. It's a -
whole new universe.

The telescopes themselves, and the buildings that house them, are beautiful in their own right, set on
mountaintops around the world, up where the air is crisp and clear, and in space itseif, where the air is so clear as
to be perfectly absent.

As the instruments get bigger and better, and they keep on building them bigger and better, the view goes deeper
into the farthest reaches of everything -- just last week NASA's Swift space observatory picked up an exploding

star more than 13 billion light-years away, the farthest and oldest cosmic event yet witnessed - and we grow that
much less wrong about where we are.

END

More detailed space news can be found at:

hitp://spacetoday.nev/
http:/fwww bulletinnews.com/nasa/

-KjH
Kyle Herring
NASA Public Affairs - Space Shuttle Program

"I'm a little down under, but I'm feeling okay

Got a little lost along the way
I'm just around the corner to the light of day”
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Today's Quote: "I am careful not tc confuse excellence with perfection. Excellence, I can reach for; perfection is
God's business," Michael J. Fox, <uoted by Lorne A. Adrain in *The Most Important Thing I Know', US {Canadian-borm)
acter (1861 - ).

Today's Stories: {Compiled from a variety of media sources. The NASA news c¢lips are attached. You can alsc subscribe

to a daily RSS Feed or Email of the NASA News Bulletin by visiting http://www.bulletinnews.com/NASh/subscribe.aspx from
your NASA computer.)

1. Obama Plans To Call For Constellation Review

2. MASA Wins Website Awards

3. Swede Indicted For Breaking Into NASA, Cisco Computers B
4. Russia Trying To "Catch Up" To US Space Program

5, Local Stations Mark Anniversary Of Shepard's 1961 Sub-Orbital Flight
6. Canadian Has Large Collection Of Space Memcrabilia

7. Students Design Camera For Use At ISS, Future Missions

8. Spaceflight Transition Continues With Michoud Switchover

9, Shuttle Personnel Cleared For Launch Preparations

10, WASA Launches Missile Detection Satellite For WDA . N
11. Barratt Called A "Real-Life Dr. McCoy."

12. Jacobs Will Take Over Michoud Management In July

13. STS-11% Astronauts Te Visit Stennis To Discuss Mission

14. Fubure ISS Crewmembers Begin Training In Russia

15, Progress Ready To Undock From ISS

16. NASA Considers Rearranging Last Shuttle Flight Manifest

17. NASA Cancels Launch Due To Rainy Weather .

18. NASA Selects Instruments For ESR Missions

19, USRA Secures Educational Grant From NASA

20. Scientists Already Adjusting Models To Match Fermi Data

21. Lack Of Solar Activity Seen As Unlikely To Lead T¢ Another Little Ice RAge
22. Squyres Te Discuss Mars At Science Center

23, Dyson: Scientists Should Look For Piants On Europa

24. Hammel Leads Town's IYA Activities

25, WPost Supports NextGen, High Speed Rail As Cure For Air Congestion

1. Obama Plans To Call For Constellation Review. The Orlando Sentinel {5/6, Matthews, Block, 221K) reports, "In a major turnaround,
the Obama administration intends this week to order a review of the spacecraft program that NASAR had hoped would one
day replace the space shuttle, the Orlandc Sentinel has learned.” This follows "months of critical reporks" of the Ares
T rocket and Orion and is seen as "critical" fer Kennedy Space Center workers. The study, which could start this month,
will be anncunced at the same time as Obama's NASA budget plans on Thursday. Vincent Sabathier of the Center for
Strategic and International Studies "said the White House had wanted tc name a new administrator before announcing the
study but that the difficulty in finding a leader and the shuttle's looming retirement forced the administration's hand.
% According to the article, proponents of the Direct recket plan "are hopeful their design will get a second look,"
with TeamVision Corp CEQ Steve Metschan "confident that the study will find the Direct design safer and more affordable
- and that it will keep more jobs at Kennedy Space Center than Ares I or other rivals." The Los Angeles Times

{5/6, 797K) reprints a
version of the Orlando Sentinel article.

2. NASA Wins Website Awards, In the "Space News Examiner" blod for the Examiner.com

(5/8), Patricia Phillips wrote that MASA, "often criticized for being stodgy in its media approach, won two prestigious
2009 Webby awards. NASA's home portal, nasa dot gov, was voted the People’s Choice winner in the Government Website
category." The Jet Propulsion Laboratory, “which has consistently provided cutting-edge leadership in media
presentation, won Best Science Website for its Cassini portal highlighting the mission to Saturn."

3, Swede Indicted For Breaking Into NASA, Cisco Computers. The AP

(5/6) reports, "A federal grand jury has indicted a Swedish man for allegedly hacking into ccomputer networks at Clsce
Systems Inc. and NASA." Philip Gabriel Pettersson was charged with five counts of intrusion and trade secret theft.
wSweden won't extradite its citizens to other countries, but it can prosecute citizens on behalf of foreign countries.
Us prosecuters in San Francisco say they're working with Swedish authorities on the case.”

4, Russia Trying Te "Catch Up" To U5 Space Program. The Czech Republic’s Transitions Online {5/5, Abdurasulov}
reported, "To return to the era of Soviet-US rivalry, it's not really necessary to travel back in time, A visit to Ehis
town in scuthwestern Kazakhstan will do." According to the article, the site and the spacecraft have "changed little"
since the Soviet sra. "Russia lags behind the US program by several years. The first flight of the new Russian manned
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spacecraft is expected in 2018, three years after Orion., But the Kremlin is trying hard to catch up.” The article cites
the "growing competition" &s the reascn why some in the U5 "feel uneasy" with using Soyu: rockets to reach the
International Space Station. "But NASA and American astronauts remain confident that political issues will not stop
cooperation in space. 'I would remind you that the beginning of cooperation within the Mir-szpace shuttle program
started at the end of the Cold War,' said US astronaut ¥Michael Barratt."

5. Local Stations Mark Anniversary Of Shepard's 1961 Sub-Orbital Flight. KCRA~TV
Sacramento (5/5, 5:11 a.m. PT) broadcasted, "It's a big-day in history. It was on this day in 1986% that astronaut Rlan
Shepard became the first American in space. Shepard made a 15 minute flight in the Freedom Seven capsule launched from
Cape Canaveral. The sub-orbital flight reached a height of 116 miles into the atmosphere." WPMT-TV

Harrisburg, Pennsylvania (5/5, 10:40 p.m. ET} broadcasted,
"& look at tonight's classic news clip, May 5, 1961. Astronaut Alan B. Shepard, Jr., became America's first space
traveler. He made a 15 minute sub-orbital flight in a capsule launched from Cape Canaveral, Florida.*

6. Canadian Has Large Collection Of Space Memorabilia. Canada's Toronto Star {5/6, Dale) reports on Roy Gutzke, whc "owns one of the world
collections" of space memcrabilia, including "American astronauts® handwritten accounts of trips to the moon. Lining

the cluttered walls are NASA medals, paintings by astronauts and small Canadian and American flags from variocus shuttle

fiights. On his couch is a flight suit worn by Marc Garneau, the first Canadian in space.™

7. Students Design Camera For Use At IS5, Future Missions. The Beaumont (TX) Enterprise {5/5, HMoore} reported, "R team of
Lamar University enginearing students spent the last year further developing a camera that, if all goes well, is

destined for cuter space.” The team desidned a hyperspectral camera for use at the International Space Station that

“could play a role cn a manned mission to Mars" since it could be used to "to determine the composition of rocks cr

other cbjects and detecting potential life forms. In a pinch, it might detect how much fuel is left in a tank if

sensors mplfunction or in other such crucial logistical tasks.” Team members "said they felt fortunate to attend a
university that offers the NASA space grant congsortium program, something that adds a2 tinge of glamour to the task.

8. Spaceflight Transition Continues With Michoud Switchover. Jacobs Technology willi take over from Lockheed Martin as
support and facilities operations contractor at NASA®s Michoud Assembly Facility in New Orleans, marking a majer change
as the space agency moves toward the post-shuttle era. Lockheed Hartin had held the contract along with the prime
contract to build the space shuttle external tanks in the government-owned faciiity. But with the shuttle program
coming to an end, NASA won't be buying more of the big aluminum-lithium tanks. Under the three-year contract, Jaccbs
has the potential to earn $120.49 million in the year that began May 1, 540.11 million in the second year and $42.16
million in the third. Once tank work at the 2.2 million-square-foot facility ends, the plant will shift teo
manufacturing the Orion crew exploration vehicle and compenents for the Ares I crey:launch vehicle. NASA tells Congress
it will cost an additional $4.7 billion to add three shuttle missions to its manifedt and continue flying between the
planned end of the program after 2010 to late 2012, To fly 13 more missions to maintajn U.5. human access to space
until the Orion/Ares I stack is ready would require another $14 billion, NASA says. At the end of April, the shuttle
program stopped maintaining the optiocn of continuing shuttle operations, triggering a round of contractor work force
reductions that will reach about 8300 by the end of September as the agency no longer has a need for the parts they
manufacture. Of that number, some 400 will be layoffs, another 350 will be jobs trimmed through attrition, and the
remainder will be "badge changes" where workers take different jobs in the program, NASA says. Heanwhile, the agency
says its March 2015 initial operational capability for the Crion/Ares I stack will not have all of the capability
needed For Orion te operate at the International Space Station. That "full operational capability" wen't come until
2018, when the Orion will be able to deliver crew to the station and stay there for as long as 180 day as a rescue
vehicle.~ Frank Morring, Jr, * morring@aviationweek.com

9. Shuttle Personnel Cleared For Launch Preparations. Florida Today (5/5, 70K} reported, "Non-essential personnel will be cleared from
launch pad 39A at Kennedy Space Center later today as preparations continue for a...Monday launch of shuttle Atlantis

te the Hubble Space Telescope." The perscnnel will be cleared as "initial pressurization...of two deozen helium and

nitrogen tanks that help push fuel to the orbiter's main propulsion and maneuvering system engines” begins. "Pad A will

ba roopened Wednesday morning for a final charging of replacement batteries being hauled te Hubble, a precess that

takes about 20 hours."

10. NASA Launches Missile Detecktion Satellite For MDA. The AP ({5/6) reports, "Department of

Defense officials say an experimental satellite for the US missile defense program has been launched." A Delta Z rocket
from the Vandenberg Air Force Base launched the payload. "Rick Lehner, a spokesman for the Missile Defense Agency, says
the satellite is equipped with experimental sensors designed toc detect, track and provide targeting information on
missiles.™

11. Barratt Called A "Real-Life Dr. McCoy." Space.com {5/5, Malik) profiled astronaut Michael Barratt, who is currently aboard the Interna
The article described him as the “closest thing to a reai-life Dr. McCoy! because Barratt "literally helped write the

textbook on spaceflight medicine...and is the asscciate editor for space medicine for the journal Aviation, Space and

Environmental Medicine.”" Barratt also is trained to treat any injury at the station., "If an emergency comes up that he

may not have the tools for, Barratt said he can always call on a team of docters in Mission Control.®

12. Jacobs Will Take Over Michoud Management In July. The AP {5/6, Sayre) reperts, "A company with extensive involvement in the space prog
NASA contract to manage and operate the Michoud Assembly Facility." Jacobs Technelogy recelved an initial three year

contract for $i20.5 miliion to manage the facility. Jacobs will replace Lockheed Martin starting July 1. "Lockheed

Martin...will cut about 200 employees from its payroll over a timetable that is being determined, said company

spokesfman Harion LaNasa. An undetermined number of employees may go to work for Jacobs, while others may seek transfers

within Lockheed Martin, LaNasa said."” The AP notes, "Lockheed Martin has dominated operations at Michoud as the shuttle

tank contractor. But with the shuttle program facing a 2010 end, other contractors will be moving into the facility."

The New Crleans Times-Picayune s

{6/6, King, 178K} notes, "Jacobs has a similar contract at Sternis Space Center near Slidell providing maintenance and

facility operations support at that NASA facility."

13. STS-119 Astronauts To Visit Stennis To Discuss Mission. The Hattiesburg {M5) Americarn {8/5) reported, "Astrcnauts cf space shuttle Dis
119 crew will visit NASA's John C. Stennis Space Center today to report on their recent mission to the International

Space Station." The astronauts Will "share mission highlights with Stennis employees and reporters. ... Immediately

following the praesaentation, Mission Commander Lee Archambault will be available for media interviews. Other crew

members scheduled to attend are Pilot Tony Antonelli and Mission Specialists Ricky Arnold and Joe Acaba."

14. Future IS5 Crewmembers Begin Training In Russia. WPTV-TV West

Palm Beach, Florida {5/5, 12:38 p.m. ET) bhroadcasted, "The next group of astronauts to take up residence at the
International Space Station begins its training in Russia today. The Russian commander along with a Belgian and
Canadian astronaut are expected to join the IS5 crew at the end of May. The tests include spending the whole day inside
a model of the IS5 and solving various problems that might emerge during a space flight.”

15. Progress Ready To Undock From IS5, Russia’s RIA Novosti [5/6)

reports, “The Russian Progress M-66 cargo spacecraft will undock on Wednesday from the International Space Station and
become a temporary space lab before being 'buried’ in the Pacific Ocean, Mission Control said.” The spacecraft will
conduct experiments for the PlasmavProgress program until May 18. "The Progress M-66 is one of the last carge
spacecraft equipped with analog control systems. The next generation of Progress vehicles will be digitally-controlled.

16. NASA Considers Rearranging Last Shuttle Flight Manifest. NASA Spaceflight (5/6, Pergin) reports, "As the
International Space Station [I55) continues te kuild up to a six man crew, managers are looking into adding a Multi-
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Purpose Logistics Module (MPLM} permanently on Station at the conclusion to the last legistics mission for the shuttle.
Assessments are also taking place on potentially swapping the yet-to-be-baselined ST5~134 with STS5-133's place in the
manifest.” Managers noted that the station has "capability and consumables” for the six man crew until October even if
JRXA's HTV and the STS-128 mission are delayed. "As part of ongoing discussions relating to the crew size on missions
at the end of the current manifest, ISS managers are continuing to work out the best approach on fully utilizing the
payload capability of the shuttle," According to the article, because of this, 5T5-134, which will carry the Alpha
Magnetic Spectrometer, could advance in the manifest and STS-133 "would leave its MLPM berthed to the Station."

17. NASA Cancels Launch Due To Rainy Weather. The AP (5/6) reports, "NASA has canceled

its planned launch of a satellite designed to detect hidden enemy weapons and inform U5 troops of their location.” The
launch of a Minotaur 1 rocket, carrying the TacS5at-3 satellite wWas cancelled due to rainy weather. "A launch date would
be announced later." The New York Times {5/6, Chang, 1.06M) website reports, "Liftoff is scheduled for Thursday from a launching pad
at Wallops Island in Virginia, after being postponed by weather Tuesday." The article focuses on PharmaSat, a secondary
payleoad on the Minotaur rocket, and nanosatellites in general. These types of satellites “"allow NASA to perform simple
space experiments more gquickly and cheaply than would be possible on the space station er a2 larger satellite.” A future
nancsatellite built by the Rmes Research Center, “scheduled for launching next year, will look at how well biological
building blocks and microbes survive when directly exposed to the radiation, vacuum and other rigors of space." The
Washington Post {5/6, Weil,

652K) reports the delay in its weather Section. The Hampten Roads Virginian-Pilot {5/6) also covers the stary.

18. NRSR Selects Instruments For ESA Missions. In the Universe Today {5/4) blog, Nancy Atkinson wrote, "HMaking good on its promise to work
together with other space agencies, NASA has selected twe science instruments that will fly on board European Space

Agency {ESA} spacecraft, one heading te Mars on the ExcMars rover, the other to Hercury with the BepiColombo crbiter.®

The selections were made "from eight proposals submitted in December 2008 in response to NASA's new Stand Alcne Mission

of Opportunity, ¥nown as Salmon. ... A key criterion is that science goals, inclugding data archiving and analysis, must

be accomplished for less than $35 millien.”

16. USRA Secures Educational Grant From NASA. Campus Technology (5/5, McCrea} reports, "With an eye on increasing the number of students
interested in science, technology and engineering degrees, the Universities Space Research Administration (USRA) has

secured 510 million from NASA to manage, enhance, and expand the Education Associates Program {(EAF)." The agreement was

made with the Ames Ressarch Center. Sheri Klug, program director for tha USRA and project administrator for RASA's

Education Associates Program (EAP), "said this particular alliance is different from and more flexible than cother NASA

higher education partnerships. ... 'It's based on demand coming from scientists and engineers, who can turn to the

program when they need to advertise an internship or search the applicant pocl tec find the talent that they need.'"

Klug "said the USRR has *hit the ground running’ by setting up a software program that connects scientists, engineers,

and students in a seamless fashion.” *

20. Scientists Already Adjusting Models To Match Fermi Data. Nature News {5/5, Hand) ccntinued reporting on Fermi telescope findings which
"herald the birth of a new age of dark matter exploration" even though they contradict the Advanced Thin Tonization

Calorimeter (ATIC) experiment. “By Monday, theorists had already readjusted their dark-matter models to be consistent

with the new results from Fermi. For many years, models commonly predicted that the energy of dark matter particles

centered arcund 100 GeV. But the new data -- especially Fermi's -- are favouring models that would produce particles at

least an order of magnitude heavier, on the scale of teraelectronvolts." According to the article, this "not only means

that Fermi...will be crucial in nailing down dark matter, but it also has implications for particle colliders such as

the Large Hadron Collider., ... The higher the mass, the harder it will be for the LHC to see them.*

21. Lack Of Solar Activity 5een As Unlikely To Lead To Ancther Little Ice Age. Space.com {5/5, Hoskowitz) reported, "Some media reports an
suggested that the sun’s present lack of activity could lead to another Little Ice Age, but many solar scientists say

that's unlikely." NASA solar physicist David Hathaway thought the sun could be heading towards a "grand minimum, " that

could see no sun spots for decades, but this would not "significantly alter" global warming trends. The last time a

grand minimum occurred was during the Little Ice Age. However, "Earth's atmosphere is packed with carbon dioxide and

greenhouse gases produced by human activities. The warming effects of these heat-trapping gases will probably dwarf any

slight cooling that occurs." According to the article, while "there is good evidence that solar activity dees affect

climate,” the "strength of this effect and the reasons for it are not well understood.”

22, Squyres To Discuss Mars At Science Center. In the "Baltimcre Science News Examiner” blog for the Examiner.com
{5/6), Mary Spiro write, *Answers to your questions ahout what's new with the Red Flanet will

be found at the Maryland Science Center on Friday, May 8 during a talk given by geologist Steven Squyres." Squyres is

the principle investigator for the Mars rovers, Spirc comments, "Squyres is a fairly engaging speaker and plans to

present a traditional lecture, so expect to see lots of images taken by the twin rovers fclleowed by a question and

answer session. The content will be aimed at a non-scientific audience.”

23, Dyson: Scientists Should Look For Flants On Europa. New Scientist {5/6, Courtland) reports, "Physicizt and futurist Freeman Dyscon says
should search for extraterrestrial life where it is easiest to find. ..." Specifically, he says spacecraft should leook

for flowers - similar to those found in Earth's Arctic regions — on icy moons and comets in the outer solar system."

Dyson suggested that a spacecraft look for these flowers on Europa, whose interior may be hospitable to the plants.

“Life could be visibla from orbiting spacecraft, however, if it made a home in cracks in Eurgpa's shell that connect

the surface tc the interior, Dyson said.® If these plants were able to "spread to smaller, more distant objects in the

solar system's two cometary reservoirs, the Kuiper belt and the Oort cloud, they would be less subject to gravity and

could easily grow in size to maximise solar collection, Dyson said."

24. Hammel Leads Town's IYA Activities. The Danbury (CT) News Times {(5/6, Tuz)

profiles Keidi Hammel, a "senior research scientist and co-director of research at the Space Science Institute in
Bolder, Colo., Hammel lives in Ridgefield and telecommutes te the institute.” According to the article, Hammel has been
winstrumental in Ridgefield's involvement in the 2009 International Year of Science, which celebrates the 400th
anniversary of Galileo first using a telescope."” Hammel "led the Hubble Space Telescope team that investigated
Jupiter's atmospheric response" to the Shoemaker~Levy comet and "is an interdiscipliinary scientist for Hubble's
successor, the James Webb Space Telescope.”

25. WPost Supports NextGen, High Speed Rail As Cure For Air Congesticon. The Washington Fost (5/6, 652K} editorializes, "A good argument fo
Generation Air Transportation System (NextGen) and for high-speed rail can be seeh in a graphic of aggregate daily air

traffic over the New York area - thick knots of congestion caused, in part, by antiquated air traffic control systems

and by folks jamming the skies with relatively short trips." The Post writes that "high-speed rail would give those

fliers a reliable alternative,” and that a NextGen air traffic control system "would allew more planes to get into and

out of the air faster, relieving airport congestion and reducing delays." The Post adds thakt, “without the one-two

punch of a modernized air traffic control system and an interconnected high-speed rail system, Mr. Obama's vision of

revoluticnized transportation will go unfulfilled.”

J.D. HARRINGTON
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LEADING THE NEWS

&

Obama Plans To Call For Constellation Review.

The Orlando Sentinel (5/6, Matthews, Block) reports, "In a major turnaround, the Obama administration intends this week to arder
a review of the spacecraft program that NASA had hoped would one day replace the space shuttie, the Orlando Sentinel has
learned.” The study, which could start this month, will be announced at the same time as Obama's NASA budget plans on
Thursday. Vincent Sabathier of the Center for Strategic and International Studies “said the White House had wanted to name a
new administrator before announcing the study but that the difficulty in finding a leader and the shuttle's looming retirement
forced the administration's hand."” According to the article, proponents of the Direct rocket plan "are hopeful their design will get a
second look."”

Florida Today (5/6, Dean) reports Norman Augustine, "a retired chairman and CEQ of Loeckheed Martin Corp. and former
president of the American Institute of Aeronautics and Astronautics, is the likely candidate to lead the study...sources said." A
White House Spokesperson "declined to comment Tuesday on the forthcoming Consteltation review,” but said, "The US human
spaceflight pregram is a very high pricrity, and the administration believes it is extremely impertant to ensure that the nation is on
a vigorous and sustainable path to achieving its boldest aspirations in space.”

In the "Space News" blog for the Huntsyille (AL} Times (5/8), Shelby Spires writes, "Rep. Parker Griffith, D-Huntsville,
confirmed the White House directed review of Ares, but said the program was still healthy," Griffith said, "The Ares and V
vehicles have been through several studies and reviews and | am confident that any additional study will show that the Ares
pregram is our best option to take our astronauts safely to the space station and beyond." Universe Today (5/5, Atkinson) also
covered the story.

'FROM AIAA

From the AlAA Digital Avionics Technical Cemmittee - IGNS 2009
Dinner & Keynote Speaker Updates

Dr, Paul G. Kaminski is our dinner speaker on Thursday, WMay 14th. Dr. Kaminski is Chairman and CEO of
Technovation, inc., a consulting company dedicated to fostering innovation, and to the development and application of
advanced technology. He is also a Senior Partner in Global Technology Partners, a consulting firm speciatizing in
business strategy and investments in technolegy, defense and aerospace-related companies. The titte of his speech will
be "Mext Gen - Making it all come together with the 4 P's.”

Margaret Jenny will provide the opening day keynote speech on Wednesday, May 13th. Jenny is President of
RTCA, Inc. RTCA is a private, not-for-prefit corporation that develops consensus-based recommendations regarding
communications, navigation, surveillance, and air traffic management {CNS/ATM) system issues. RTCA functions as a
Federal Advisory Committee. Its recommendations are used by the Federai Aviaticn Administration (FAA) as the basis
for policy, program, and regulatery decisions and by the private sector as the basis for development, invesiment and
other business decisions.
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Online Conference Registration ends Monday, May 11.

Nominate a Colleague for Fellow or Honorary Fellow

Nominate one of your peers for an upgrade to AIAA Fellow, or AIAA Honorary Fellow, by 15 June. Submit your
nomination today.

More info >

AVIATION AND AERONAUTICS

Washington State May Fine Airline For Dumping Fuel Into Puget Sound.

The AP (5/5) reported, "Washington state's ecology department may fine Asiana Airlines over a plane that dumped fuel over
Puget Sound before an emergency landing at Sea-Tac Airport.” Curt Hart, a spokesman for the department, said "that some of
the jet fuel...reached the water," but that "state action will depend on the investigation by the Federal Aviation Administration and
National Transportation Safety Board." He added that "the state does not want to discourage necessary emergency actions."

Eurohawk UAV Prototype Roll Out Planned For October.

Flight International (5/6, Coppinger) reports, "An October roll-out is p[anﬁed for Germany's Eurohawk high-altitude long-
endurance unmanned air vehicle at Northrop Grumman's Palmdale, California facifity. But its first fight could be delayed until
early 2010." The article reported that "the first flight will be a 48km {25nm) transit from Palmdale to Edwards AFB, where the
prototype will undergo system, design and development (SDD) testing." Then, according to EADS, "the SDD Eurohawk [will} fly
itself at 45,0006t (13,700m) from 'Edwards AFB to Manching in southern Germany via northern Scofland in mid-2010."

Report Predicts Range And Weight Problems For Early 787s.

for the first time on May 5, industry analyst Bernstein Research appears to be less optimistic. In a report published on May 1, it
says weight problems on the first production batch could limit range capability by as much as 15%." The report also predicted
that “the first defivery ic ANA will not be made in the first quarter of 2010 as Boeing currently plans, and that full-rate production
of 10 aircraft per month will not be achieved until mid-2013, some six months later than planned.” The report cites "three issues:
the timeline for certification: the resolution of weight and range issues on the aircraft; and the outlook for ramp-up of production
rates."

Boeing Begins Cutting Jobs Amid Aviation I'ndustry Woes.

units since the first of the year, achieving nearly 40% of the total it expects to shed in 2009." The article noted that "the number of
jobs at Boeing Commercial Airplanes (BCA) was 65,972 as of April 30, down 1,687 from the Dec. 31 figure, but off only 242 from
April 2008." Meanwhile, "employment has actually edged up within the company's other major production unit, Integrated
Defense Systems (IDS)," which "stood at 70,023 as of April 30, rising 106 positions from the end of 2008," although "it is down
1.020 from the previous April and 1,437 from last year's high point in June.” h

Elon Musk Reveals Desire To Build A Supersonic Electric Plane.
TechCrunch.com (5/5, Rao) reported, "Last week, Elon Musk had a candid conversation with VC George Zachary at the Charles

River Ventures GEQ Summit. One of the most interesting things Musk talked about was his desire to see electric airplanes in the
future-and perhaps even one day help develop these green, energy efficient planes himself." During the conversation, Musk said,
“technically an electric plane gets more feasible as battery energy improves,” noting that “its just a questions of the range." He
explained that, "basically, the electrocarrier as it functions for a plane has to be very high and then ultimately, i's how you really

use the fact that you have an electric motor driving the plane as opposed to a jet engine."

Cold War Bomber Mistakenly Takes Flight At UK Air Show.

Flight International (5/6, Kaminski-Morrow) reports, "UK air accident specialists are not intending to investigate an unusual

incident at an air show during which a Handiey Page Victor bomber unexpectedly became airborne during a high-speed taxi

mhtml:file://D:\Gerstenmaier\Results\86ebcb11b6e72¢alc9207d5¢b2b17¢S5b.mht 9/23/2009



6 May 2009: Obama Plans To Call For Constellation Review Page 3 of 6

demonstration.” The aircraft "had been participating in the 3 May event when it became briefly airborne, apparently reaching a
height - based on photographic evidence - of at least 20-30ft." The UK's "Air Accidents Investigation Branch says it is 'aware’ of
the incident, [but] is not conducting an inquiry.” The article noted that, "first flown in 1952 the Victor was, alongside the Vuican
and the Vickers Valiant, part of the Royal Air Force's nuclear deterrent 'V-bomber' fieet.”

SPACE AND ASTRONAUTICS

NASA Launches Missile Detection Satellite For MDA.

The AP (5/6) reports, "Depariment of Defense officials say an experimental satellite for the US missile defense program has been
taunched." A Delta 2 rocket from the Vandenberg Air Force Base Jaunched the payload. "Rick Lehner, a spokesman for the
Missile Defense Agency, says the satellite is equipped with experimental sensors designed to detect, track and provide targeting
information on missiles.” ‘

In the "Flame Trench" blog for Florida Today (5/6), James Dean writes, "NASA's Launch Services Program, which is based
at Kennedy Space Center, oversaw the launch.” Aviation Week (5/6, Mecham) notes the MDA "turned to NASA for launch
assistance because the space agency had...ordered two Delta Il launchers at a ime when the defense agency had switched to
larger Evolved Expendable Launch Vehicles, according to NASA Launch Manager Chuck Dovale." The Lompoc (CA) Record
(5/6) also covers the story.

NASA Cancels Launch Due To Rainy Weather., .

The AP (5/6) reports, "NASA has canceled its planned faunch of a satellite desiéned to detect hidden enemy weapons and inform
US troops of their location.” The launch of a Minotaur 1 rocket, carrying the TacSat-3 sateliite was cancelied due to rainy
weather. “A launch date would be announced later."

in Virginia, after being posiponed by weather Tuesday." The article focuses on PharmaSat, a secondary payload on the Minotaur
rocket, and nanosatellites in general. A future nanosatellite built by the Ames Research Center, "scheduled for launching next
year, will look at how well biclogical building blacks and microbes survive when directly exposed to the radiatien, vacuum and

Pilot (5/6) also covers the story.

Progress Ready To Undock From ISS.

Russia's RIA Novosti (5/6) reports, "The Russian Progress M-66 cargo spacecraft will undock on Wednesday from the
International Space Station and become a temparary space lab before being 'buried’ in the Pacific Ocean, Mission Control said.”
The spacecraft will conduct experiments for the Plasma-Progress program until May 18, "The Progress M-66 is one of the last
cargo spacecraft equipped with analog control systems. The next generation of Progress vehicles will be digitally-controlled."

Soyuz With Progress Arrives At Launch Pad. Kazakhstan Today (5/5) reported, "The rocket carrier Soyuz-U with
the cargo transport ship Progress M-02M was delivered to the launch pad in the morning on May, 5th to the cosmodrome

Baikonur, 'Kazakhstan Today' agency reports citing Roskosmos press service." The spacecraft is scheduled to launch May 8.

NASA Considers Rearranging Last Shuttle Flight Manifest.
NASA Spaceflight (5/6, Bergin) reports, "As the International Space Station (ISS) continues fo build up to a six man crew,

managers are looking into adding a Multi-Purpose Logistics Module (MPLM) permanently on Station at the conclusion to the last
logistics mission for the shuttle. Assessments are also taking piace on potentially swapping the yet-to-be-baselined ST5-134 with
§TS-133's place in the manifest.” NASA managers are "continuing to work out the best approach on fully uiilizing the payload
capahility of the shuttle,” According to the article, because of this, STS-134, which will carry the Alpha Magnetic Spectrometer,

could advance in the manifest and STS-133 *would leave its MLPM berthed to the Station."

Whitehorn: Cost Of Spaceflight Should Be Cut In Haif After Five Years.

Gulf, Scotland, Sweden and Australia, the spaceline's president Will Whitehorn has revealed.” Whitehorn "said he envisaged the
price of the ticket decreasing once the concept became more popular and more spacecraft had been built," predicting, "In five
years we will get the price haived {to $100,000]." Whitehorn also thought the first commercial flight will occur "towards the end of
next year or in 2011 at the latest.”

In the Gizmodo {5/5) blog, Brian Lam interviewed Whitehorn about the history of the company and its passengers. When
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Whitehorn was asked, "when's the price coming down to $10,000," he stated, "Once ihe program gets regularised, and we get
enough volume, we will be able to reduce the costs. But we believe after 3 to 5 years, we can get it down to $100,000 from
%$200,000. We can get it down to $100,000 but don't think we'll get it down to $10,000." Whitehorn also noted that the
WhiteKnight 2, when it delivers the space plane, "is also training the next day's travelers in its hull.”

JAXA Plans To Use Hayabusa To Refine Asteroid Tracking System.

Japan's Yomiuri Shimbun (5/€) reports, "Hayabusa, a Japan Aerospace Exploration Agency space probe used for research on
liokawa, a near-Earth asieroid, is to be used to develop a system to heip predict the orbits of asteroids that could collide with
Earth, the agency said.” Since the spacecraft will "almost certainly tumble info the atmosphere like an asteroid” when it returns to
Earth in June 2010, "it is hoped it can be used to provide some idea of the accuracy of the system used to predict the course
along which such a smali cetestial object can hit Earth.” A team from JAXA has developed a new system to track and calculate
asteroid trajectories. "The researchers tested the profotype on an asteroid,” but "hope that they can improve their calculations
further by collecting data en Hayabusa, as it is one object the agency knows will return to Earth.”

New Angara Rockets Need More Money Before First Flight.

planned 2011 first flights of its 1.2 and A5 versions." Vladimir Nesterov, director general of the Khrunichev State Research and

Production Space Center, which is the prime contracted, stated that there were no "big technical, organisational or production”

issues. Instead, "Hardware and testing-related costs, combined with the difﬁcglt worldwide financial climate, have been the real
challenges.” According to the article, "The company's request for funds to complete this project comes after the Russian federal
government gave the company Rba8 billion as part of a wider support package for the space industry, nof linked to Angara.”

be revised to tie the company's profit more closely to performance, according to Shay Assad, the Pentagon's director of
procurement.” Assad said that "Boeing's fixed profit should be cuf and its potential bonus increased when the $1589 billion Future
Combat Systems program is reorganized this year." He expiained that the current contract, which "frontloads the payouts so that
Boeing could receive as much as 90 percent of the $2.2 billion total by December 2011,"” wouldn't provide "enough incentive...to
insure the contractor would be properly motivated” throughout the life of the project.

Army To Launch Sweeping Review Of Aviation Requirements. Flight Global (5/6, Trimble) reports, "The US Army
has launched the first major review of its aviation needs since the previcus study led to canceling the Sikorsky/Boeing RAH-G6
Comanche." The "Aviation Study-2" will look at "resulis from the S\yeeping modernization programmes launched with the
Comanche's $14.6 billion budget,” according to the Army's Deputy Chief of Staff Lt. Gen. James Thurman. He said "the group wil
review Aviation 1 study's finding and recommendations,” and that "those areas that have been successful will be honed and
retained,” while "areas that have not been fully executed will be revisited to see if they can be executed and developed, and, if
required, cancelled.”

WPost Supports NextGen, High Speed Rail As Cure For Air Congestion.
The Washington Post {5/8) editorializes, "A good argumerit for the Next Generation Air Transportation System (NextGen) and for

high-speed rail can be seen in a graphic of aggregate daily air traffic over the New York area — thick knots of congestion caused,
in par, by antiquated air traffic contro! systems and by folks jamming the skies with refatively short trips.” The Post writes that
"high-speed rail would give those fliers a reliable alternative,” and that a NextGen air traffic control system "would allow more
planes to get into and out of the air faster, relieving airport congestion and reducing delays." The Post adds thai, "without the
one-two punch of a modernized air traffic control system and an interconnected high-speed rail system, Mr. Obama's vision of

revolutionized transportation will go unfulfilled.”

AlAA IN THE NEWS

AlAA Selects Winners Of International Cooperation Award.

The American Insfitute of Aeronautics and Astronautics (5/5) announced that it "has selected Dr. John E. Lamar...and Dy. Ing.
Dietrich Hummel, of the Institute of Fluid Mechanics, Technical University of Braunschweig...to receive the AIAA Internationat
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Cooperation Award for 2009. Drs. Lamar and Hummel will receive the award at the AIAA Aerospace Spotlight Awards Gala on
May 13.” The pair is being honored "for their outstanding leadership of international workgroups that studied, and improved the
understanding of, vortical flow phenomena concezning fighter aircraft and delta wings.” Their work "led to a memorandum of
agreement allowing NASA and foreign partners to conduct flow field tests in Europe on a NASA test model and four test models
contributed by the European partners.”

AlAA, ASC Congratulate James H. Starnes, Jr. Award Winners.

The American Institute of Aeronautics and Asironautics (5/5) announced that it "and the American Society for Composites {ASC)
congratulate the winners of the inaugural AIAA-ASC James H. Starnes, Jr. Award, Raphael T. Haftka, Distinguished Professor of
Mechanical and Aerospace Engineering at the University of Fiorida, and C. T. (Chin-Teh) Sun, Neil A. Armstrong Distinguished
Professor of Aeronautical and Astronautical Engineering at Purdue University." The award is given to "recognize continued
significant contribution to, and demonstrated promotion of, the field of structural mechanics over an extended period of time” and
will be given on May 6 “as part of the 50th AIAAJASME/ASCE/AHS/ASC Structures, Structural Dynamics, and Materials
Conference." i

ALSO IN THE NEWS

Students Design Camera For Use At ISS, Future Missions.

The Beaumont (TX) Enterpzise (5/5, Moore) reported, "A team of Lamar Uriiw.‘r‘érsity engineering students spent the last year
further developing a camera that, if all goes well, is destined for cuter space.” The team designed a hyperspectral camera for use
at the International Space Siation that “could play a role on @ manned mission to Mars" since it could be used to “to determine
the composition of rocks or other objects and detecting potential life forms. In a pinch, it might detect how much fuet is left in a
tank if sensors malfunction or in other such cruciat logistical tasks." Team members "said they felt fortunate to attend a university
that offers the NASA space grant consortium program, something that adds a tinge of glamour to the task.”

USRA Secures Educational Grant From NASA.

Campus Technology (5/5, McCrea) reports, "With an eye on increasing the number of students interested in science, technotogy
and engineering degrees, the Universities Space Research Administration (USRA) has secured $10 million from NASA to
manage, enhance, and expand the Education Associates Program (EAP)." The agreement was made with the Ames Research
Center. Sheri Klug, program director for the USRA and project administrator for NASA's Education Associates Program (EAP),
"said this particular afliance is different from and more flexible than other NASA higher education parinerships. ... 'lt's based on
demand coming from scientists and engineers, who can turn to the program when they need to advertise an internship or search
the applicant pool to find the talent that they need."
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Today's Quote: "Each painting has its own way of evolving...When the painting is finished, the subject reveals itself,"
William Baziotes.
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Upcoming Budget Could Require NASA To Make Program Cheices
White Paper Analyzes Griffin's Tenure At NASA

NASA Plastic Approved For Use In Heart Device

Baker Thanks Cytek Workers For Their Efforts

Students Meet With Arnold At NASA HQ

MASA Retiree Pleads Guilty On Child Porncgraphy Charges
NASA History Still Missing After 2002 Moon Rock Heist

Blogger Endorses INSPIRE Program

. Textron To Develop Orion Spacecraft's Heat Shield

New Internet Protocol Ready To Be Tested At ISS

Scientists Say Warp Speed Propulsion Technology “Mot Impossible.‘ﬁ

Hubble Will Be "New" After Repair Miasion

Legistics Complete For ISS Crew Size Increase

Progzess Undocks For ISS

Crew Rssigned For Last Atlantis Mission

Six~Member Crew Will Triple ISS Science Output

Bad Weather Forces TacSat-3 Launch Scrub

NASA Involved With ESA's Herschel, Planck Telescopes

STEREQ Spots Major Sunspot

Orange Dwarfs Could Be Best Place To Look For Life

Upcoming Minotaur Launch Might Be Seen Throughout Mid-Atlantic
Lockheed Survives Weather Satellite Contract Challenge
Rising Temperatures May Not Lead To Increased Wildfires Risk

NASA Backs Development Of Renewable Energy Bus Fueling System.

1. Upcoming Budget Could Require NASA To Make Program Choices. The Huntsville (AL} Times

(5/7, Spires) reports, "The White House is

scheduled to reiease the NASA budget today, but it probably won't give everybody what it wants" because of its
"confiicting priorities that pit science research against the space shuttle against the Ares rocket program, developed

at Marshall Space Flight Center. Also,

the Obama administration is expected to order a cost and progress review of Ares.

" The budget is expected to give NASA $19 billion. "The bottem line is that 'NASA needs an extra $4 billion a year to
keep doing what it is doing according to Congress' budget office analysis,' said Dr, Scott Pace, director of space
policy at George Washington University," and "if the White House and Congress wants to keep (NRSR) on the current
resource level, then there are choices to be made." Victoria Samson, a space and defense expert with the Secure HWorld
Foundation, alsc believes choices have to made, but cites "leadership" as MASA's "chief preoblem." Samson sald, "There's

no NASA administrator right now,

access to the White House."

2. White Paper Analyzes Griffin's Tenure At NHASA. In the Space Politics
paper, Launching a New Mission: Michael Griffin and NASA's Return to the Moon

3. NASA Plastic Approved For Use In Heart Device. The Minneapolis Star Tribune

4, Baker Thanks Cytek Workers For Their Efforts. The Olean (NY) Times Herald
talk about her experiences on three missions into orbit aboard the space shuttle" to Cytek employees on Tuesday. "Cytec
manufactures components for the space shuttle's external fuel tank for Lockheed Martin and MBSA. The visit was in

appreciation of the work that is done by employees at Cytec.” N

{5/6} blog, Jeff Foust wrote,

and not likely to be one for a while. ... Nobody is in there pulling for NASA that has

A reader peinted me to a new white

, published late last month by the IBM Center for Business in
is written by W. Henry Lambright." The paper is a “"chronclogical overview of Griffin's time at NASA, along with a set

of lessons learned at the end. Most of the material should be familiar to people who followed HASA affairs."” Foust

highlighted on passage "regarding a late 2005 meeting at the White House that featured President Bush, Vice President

Cheney, Griffin, and sewveral other key officials about the future of NASA and its budget."

{5/7, Moore, 354K} reports, “A 'super
plastic' invented by NASR engineers for use in aeronautic and space applications is now being used in a medical device
that treats people auffering from heart failure." The material was developed at the Langiey Research Center by Rob
Bryant to replace metal parts on planes, helicopters, and "space wehicles." The FDA approved the Attain Ability heart
lead wire for use in Medtronic's cardiac resynchronization device on Wednesday. "NASA licensed the technology to a
virginia power company, which investigated whether the insulation could prevent intake pipes at power plants from
getting clogged with marine life. While that project didn't pan out, other companies such as Medtrenic found ways to
adapt the technology.”

{5/7, Chapman} reports,

"NASA astronaut Ellen Baker gave a
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5. Students Heet With Arnold At NASA KQ. Maryland's The Gazette {5/7, Holzheimer) raports, “"For about a dozen Bowie High 5chool
students who are interested in math and science, Friday's field trip was a chance to welcome back one of their own:

Richard 'Ricky’ Arnold II, a Bowie High graduate who returned from the Internaticnal Space Station on March 29.° The

students traveled to MNASA headquarters fro the trip. "Renold will be the commencement speaker at Bowie High's

graduation ceremony Jupe 4."

6. NASA Retiree Pleads Guilty On Child Pornography Charges. The WTOP Radio {5/6) website reported, "An Bl-year~old, retired NASA scientist
government computer to download child pornography." Per Gloersen pled guilty Wednesday to "one misdemeanor count of

violating a NASA security regulation.” Attorneys on both sides will recommend Gloersen be sentenced to five years

probation, "According to the plea, Gloersen still had access to a government computer while retired. He twice infected

his computer with a virus while txying to view pornographic files. ... Those images were found during a search of his

home in December."

7. NASA History Still Missing After 2002 Moon Rock Heist. In the Gizmodo {5/6} blog, Carmel Hagen detailed how "rogue NASA interns stole m
rocks" in 2662, Thad Reberts and Tiffany Fowler stole a safe containing "tainted" lunar rocks that could no longer be

used for science. "There is significant frustration among MASA employees regarding the tested rocks. Tainted as they

may be, many feel they deserve to be at least on display. ... To Thad Roberts, the problem of the underutilized-but-

valuable moon rocks had a simple answer. He told me that if they were useless to science, he saw no harm in stealing

them. And the fact he stole the safe, not the more easily taken fresh rocks, seems to back this up.* The two were later

arrested. "Supposedly, two significant pieces of NASA history went missing during the time of the crime, and have not N

been recoverad: The original video tapes of the 1968 Lunar Landing, and six folders of more mysterious content that

were supposedly stored in the safe. Thad claims tc have never seen them.” -

8. Blogger Endorses INSPIRE Program. In the "GeekDad" blog for Hired Hagazine (5/6), Brian McLaughlin wrote,
"Many parents would have given anything to work for NASA when we were young. A NASA education program seeks toe give
today's high school students that very opportunity." McLaughlin commented NASA's Interdisciplinary National Science
Program Incorporating Research Experience {INSPIRE} program, which is now taking applications, is "a great way to
encourage" high school students "that is interested in a career in science or engineering."”

9. Textron To Develop Orion Spacecraft's Heat Shield. 'The Boston Business Journal {5/6, Noblett} repcrted, "Textron Defense Systems will p
National Aeronautics and Space Administration with materials for a heat shield on its next-generation Orion spacecraft,
the company announced Wednesday." The company has "spent three years redesigning its heat-deflecting material, Avcoat,
used in protecting the original Apollo spacecraft, for the new NASA vehicle."
Ve
10. New Internet Protocol Ready To Be Tested At 155. The Economist (5/6) website Peported, "America's space agency, MNASA, has been researc
Delay {or Disruption)-Tolerant Network protocol, or DTN. The idea is to introduce to Space the automatic protocols that
enable seamless communication on the terrestrial internet.™ The system was first tested last November on the EPOXI
spacacraft, but YNASAR is noW poised to install newer versions of this software on the same probe and on the
International Space Station.” If all goes to plan, all of the systems should be running by September. "Researchers at
Ohio University are already distributing a version of what is knoWn as the DTN protocol stack, so that computer
programmers can Write new programs that will use this new protocol. That will regquire new e-mail clients, web browsers
and File-transfer clients that could be used on the International Space Station or other future manned space missions."

11. Scientists Say Warp Speed Propulsion Technology “"Hot Impossible." WEKT-TV Boskton

(5/86, 11:14 p.m. ET) broadcasted, "It iz a [ar out notion fhat has Trekkies setting their faces to 'stunned.' Some NASA
physicists saying that warp speed, the fsster than light travel technology, that was always preceded with a 'beam me up
Scotty' on the 1960 show, may be more science future than fiction. Scientists say the notion of space-time displacement
is complex but it is not strictly impessible. And some studies have even claimed to have discovered the fundamentals
that could make warp speed a reality."

12. Hubbie Will Be "New" After Repair Mission. Spaceflight Now (5/6, Harwood}, in a 9,011 word article, continued reporting on the upcomin
shuttle mission, focusing on the work that will be done to the Hubble space telescope. The article goes into extensive
getail on the upgrade and the history behind the mission. "NASA has spent about $10 billion on the Hubble Space
Telescope to date, making it one of the most expensive science projects in history. Asked whether it made sense to
spend more money on a 20-year-old space telescope, former NASR Administrator Mike Griffin...said it makes all the sense
in the world."” Griffin noted that after the mission Hubble will be a "new telesccpe" because of all the system changes,
which was echoed by several others quoted in the article, Ed Weiler, associate administrater for space sclence, said,
"What's amazing is, whenever a new telescope comes out on the ground, a press release will always come out that foh,
this can see a hundred times better than Hubble, or 10 times better.' Yeah, it can, probably, over a very, very tiny
field of view. Hut you don't see Eagle nebulas on the cover of Time Magazine taken frem the ground. It's taken from
Hubble." Bruce Margon, "former associate director for science at the Space Telescope Science Institute in Baltimore,
said shuttle servicing missions and NASA's ability to upgrade the telescope are the keys to the project"s success."

13. Logistics Complete For IS5 Crew 5ize Increase, The MIT Technology REView {5/6, Bauser) reported, "On Hay 22, the crew of the Internati
double, from three astronauts to six. In a media briefing held today, NASA said that it has accomplished the necessary

tasks ahead of Expedition 20--a Soyuz mission that will carry the second half of the crew, scheduled to launch on May

27." In order to deal with the increase in crew size, “NASA built a comprehensive water recovery system.. .., Tha system

has had a few technical difficulties, but according to Dan Hartman, manager of Integration and Cperations for the ISS

program, it should be operational by next week. A new toilet, crew quarters, galley, and treadmill, .. have also been

developed.” Ben Pawlik, Expedition 20's increment manager, said, "The logistics are done, and we have the supplies

ready to expand the crew and allow them to stay for an extendad period of time."

14. Progress Undocks For ISS. Russia's RIA Movosti {5/7) reports,

"Russia's Progress M-§6 cargo spacecraft undocked on Wednesday from the International Space Station to become a
temporary space lab before being 'buried' in the Pacific Ocean;“Mission Control said." Until May 18, "the craft wilil be
used as an orbital laboratory to conduct a series of geophysical experiments under the Plasma-Progress program.”
China's Xinhua News Agency {5/7) also covers the

story.

15, Crew Assigned For Last Atlantis Mission. NASA Spaceflight {5/7, Bergin) reports, "R veteran six person crew has been assigned by NASA
for the ST5-132 mission to the International Space Station ({ISS)." The missicn is currently scheduled for May 2010, and

"yill mark the 32nd and final "scheduled' flight of space shuttle Atlantis.” Ken Ham has been selected as mission

commander.

16, Six-Member Crew Will Triple 155 Science Output. The crew of the International 5Space Station (ISS} is scheduled Eo
double in size when Russia's SoyuzTMA-15 arrives on May 29, marking the first time all of the staticn-program partnecs
are represented on board. When Canada's Bob Thirsk, Belgian Frank De Winne of the European Space Agency, and Russia's
Roman Romanenko join the Expedition 20 crew, they will roughly triple the amount of time available to carry oukt-
scientific experiments on the orbiting laboratory. "This is a big transition from what we've had on previous
increments, when we've continuously been short of crew time in order to do science, " said Ben Pawlik, Expedition 20
increment manager at Mission Control CenterwHoustom., "On this increment we're faced with the cpposite problem. We have
a surplus of time." Pawlik said the increment crew -- which will change cver the six-month period as some members are
replaced-~ Will have a total of about 600 heurs for science, increasing on average from about 20 hours a week for the
old three-person crews to as many as 70 hours a week. Initially there won't be all of the scientific hardware and
supplies onboard required to use that extra crew time, Pawlik explaired, and the crew will be assigned other tasks.
Ultimately staticn managers expect to strike a balance among science, maintenance and the crew time available to handle
ir. By the end of the increment crew members will have completed assembly of the three-part Japanese Kibo laboratory by
adding its extarnal experiment facility, welcomad the first robotic Japanese H-II Transfer Vehicle (HTV) with fresh
supplies, and helped set the stage for delivery of the first of two more Russian laboratory modules. Dan Hartman,
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integration and operations manager for the ISS program at NASA, said the limiting logistics factor for supporting the
larger crew will be food, which is stocked in sufficient quantity to support both the station czew through a missed
space shuttle arrival, plus a shuttle crew stranded there by orbiter damage for as long as 70 days. Present supplies
won't start causing concern as long as they are replenished by about Oct. 25, he said. Despite a recurrence of bacteria
growth in the potable water dispenser on the newly installed water recycling system, flight surgeons are expected to
clear the crew to drink the water by the end of next week because the bacteria levels are well below dangerous levels.
The system recycles urine, water used for hygiene and the moisture from perspiration and respiration in the cabin
atmosphere for reuse by the crew and for oxygen generation. The urine processing assembly, which had to be replaced in
March because the original unit didn't work, is cut of action again with a “"sticky check valve," Hartman said. But that
problem should be fixed next week, he said. The Soyuz crew arriving at the end of the month will join Russia's Gennady
Padalka, NASA'Ss Mike Barratt and Koichi Wakata of the Japan Rercospace Exploration Agency to make up the first fully
international crew on the station. Padalka and Barratt are scheduled to don Russian spacesuits twice next month to set
up the Zverda service module's zenith port to receive a Mini Research Module scheduled for launch on a Proten rocket in
Hovember or December.~ Frank Horring, Jr. * morring@aviationweek,com

17. Bad Heather Forces TacSat-3 Launch S5crub. The U.S5. Rir Force will Ery again the night of May 7 to launch the TacSat-
3 satellite for the U.S., Air Force Research Laboratory on a Minotaur 1 vehicle from NASA's Wallop's Flight Facility on
Yirginia's Eastern Shore. Launch of the §60 million satellite and its trio of experimental payloads -- as well as two
piggyback satellites -- was to have come at & p.m. EDT May 5, but rain and low clouds barred the Liftoff, Mission
managers are hoping for better weather for a launch window that opens at & p.m. May 7 and extends untiill p.m. TacSat-3
carries an experimental target identification and battle damage assessment sensof; a sea-buoy data-retrieval

experiment, and a plug-and-play avionics package that needs flight validation. Rlsc atop the sclid-fuel rocket are
HASA's PharmaSat microsatellite and CubeSat Technology Demonstration.- Av. Week S5{aff

18. NASA Involved With ESA's Herschel, Planck Telescopaes. In continuing coverage of the upcoming Herschel and Planck
telescope launch, iTWire [5/7, Atkins) reports, "The European Space

Agency, or ESA, leads both missions with significant participation from RASA." The article primarily focuses on the
telescopes' missions, but also notes MASA's involvement more than other articles to date. The related NASA offices are
based out of the Jet Propulsion laboratory. NASA said, "JPL contributed mission-enabling technology for two of
Herschel's three science instruments and both of Planck's sciance instruments. The NASA Herschel Science Center...
supports the US astronomical community. WASA, US and Eurcpean Planck scientists uil{ work together to analyze the
Planck data." i

7 -
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19, STEREO Spots Major Sunspot, In the "Hired Science” bleg for Wired Hagazine {5/6), Alexis Madrigal writes, "The sun has a new spot, and

long-awaited beginning of the next solar cycle." A "major sunspot™ was cobserved by the STEREO spacecraft yesterday,
which Michael Kaiser ¢f the Goddard Space Flight Center®s heliophysics division characterized as the "biggest event"”
over the past year. "Kaiser is sure this sunspot is part ¢f the new cycle because it appeared at about 30 degrees of
latitude. This is typical early in the solar cycle when sunspots appear closer to the poles. ... To date, a few minor
sunspats have shown up in the higher latitudes, but nene with the intensity or size of the new spots."

20. Orange Dwarfs Could Be Best Place T¢ Look For Life. New Scientist (5/7, Shiga} reports, ¥The universe's best real estate for life may

around stars a little less massive than the sun, called orange dwarfs, according to a new analysis. These stars live
much longer than sun-like stars, and have safer habitable zones...than those of lighter red dwarf stars.” Edward Guinan
of Villanova University led the research, which found that orange dwarfs "with masses between 50 and 80% that of the
sun, have only a little bit more flare activity than sun-like stars. They would also provide a haven for life for a
much longer time - roughly double the 10-billion~year lifetime of a sun~like star." Orange dwarfs are alse "three Lo
four times as abundant® as stars similar te the sun. "Gregory Laughlin of the University of California, Santa Cruz,
says it should be possible with current technology to find Earth-mass planets in the habitable zones of nearby orange
dwarfs.”

21, Upcoming Minotaur Launch Might Be Seen Throughout Mid-Atlantic. The Baltimore Sun {5/7, 234K) reports, "Sometime after 8 o'clock Thurs

the ARir Force hopes to put five small satellites into orbit with a rare launch from Virginia's Eastern Shore. If skies
clear, the rocket's climb to orbit could be.visible throughout the Mid-Rtlantic region." The Minotaur 1 rocket with

NASA's PharmaSat and the USAF's TacSat-3 will make a second attempt te¢ launch after weather scrubbed the first try on
Tuesday. "If the attempt goes well, it could be visible to millions of people from northern Florida to southern Maine,

and as far west as eastern Kentucky, astronomer Joe Rao said." The Salisbury (MD) Daily Times {5/7, vaughn} notes, "Backup launch days

are Friday and Saturday.”

22. Lockheed Survives Weather Satellite Contract Challenge. The Denver Post {5/7, Schrader, 211K} reports, "Lockheed Martin Space Systems

competitor's challenge in being chosen te build tWo next-generation weather satellites for the National Oceanic and
Atmospheric Administration.”" On Wednesday, NASA “anncunced...it had awarded the contract - valued at $1.09 billion if
two more satellites are ordered beyond the initial two" to Lockheed, which beat a ¢ompeting bid by Boeing and Northrop
Grumman. "In December, Boeing protested the contract award to Lockheed Martin. The Government Accountabillity Office
decided in Lockheed Martin's favor.”

Z3. Rising Temperatures May Not Lead To Increased Wildfires Risk. USA Today {5/7, Rice, 2.29M} reports, "Although rising

global temperatures could lead to much drier trees and forests around the world, that may not necessarily translate to
an increased risk for wildfires, according to a new study in this month's issue of Ecological Monographs." While the
finding “somewhat contradicts other recent research,” Tem Brown of the Lawrence Livermore National Laboratory "found
that changes in vegetation trumped past climate changes in determining wildfire frequency, based on research intc
Aiaskan forests." Brown said, "Vegetation can have a profound impact on fire occurrences that are opposite or
independent of climate's direct influence on fire." =

24. NASA Backs Development Of Renewable Energy Bus Fueling System. Discovery News {5/6, Klotz] reported, "In what may be the ultimate bid

energy, a NASA-Dacked group is designing a wind- and sun-podered fueling system for city buses -- and possibly other
machines -- that run on hydrcgen." The program, "spearhaaded” by the Gienn Research Center, would design a "full-scale
demonstration” of the system. Paul Prokopius, an energy consultant and retired NASA fuel cell researcher, "is working
with 13 agencies and businesses to parlay $310,000 in seed money into state and federal economic stimulus grants to
cover the project's $6 million te §10 million cost." The group hopes to have the system ready by next May. "The statiocn
wauld be built at the Great Lakes Science Center, located in downtown Cleveland on the shore of Lake Erie. The center
already has a windmill and solar energy grid that is used for educational purposes and to produce electricity for the
museum, "

J.D. HARRINGTON

Public Affairs Officer
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Subject: RE: MOTHER'S DAY EDITION: Shuttle, Station & Constellation News - May 10, 2009

Date: Sun May 10 14:30:31 2009 GMT

From: "Gerstenmaier, William H. (HQ-CAQ00)" </C=NASA/QU=JSC/CN=RECIPIENTS/CN=986226466>
To: Herring, Kyle J. (JSC-AP311)

Any Hubble or ISS viewing opportunities from KSC?
Thanks

billg

From: Herring, Kyle J. (JSC-AP311)

Sent: Sunday, May 10, 2009 9:25 AM

To: Herring, Kyle J. (JSC-AP311); JSC-DL-SSP

Cc: Mcconnaughey, Helen V. (MSFC-MP71); Singer, Jody A. (MSFC-MP01); Chapman, John S. (MSFC-MP31);
Martin, Jolene J. (KSC-MPQ4); Wetmore, Michael E. (KSC-AACO00); Ise, Michael R, (MSFC-ER30); Segett, Randall
L. (KSC-MK0QD); Willcoxon, Rita G. (KSC-PH000); Lightfoot, Robert M., (MSFC-DDO1); Rigney, Ronald D. (S5C-
PAOQ); Tepool, Ronald E. (MSFC-EE03); Wood, Thomas D. (MSFC-EE02); Williams, Thomas J. (MSFC-ER01);
Johnson, M S, (JSC-NA131); JSC-DL-DA8-Personnel; Clem, Kylie S. (JSC-AP311); Stratton, Patricia J. (KSC-USA-
90200)[UNITED SPACE ALLIANCE LLC]; 'Barton.K.Gibson@usa-spaceops.com'; Abadie, Marc 1. (J5C-DM321);
'Shinpaugh, Earl L."; Malone, June E. (MSFC-CS20); Buckingham, Bruce (KSC-XAJ00); Curie, Michael (HQ-NB070);
Beutel, Allard J. (KSC-XAEDD); Ouellette, Fred A, (JSC-ZV111); 'EXT-Sang, Juliette D'; Suffredini, Michael T. (JSC-
OA111); Madison, Lynnette B. (JSC-AP311); Martel, Sanda T. (MSFC-CS20)[ASRI]; Martin, David M. (KSC-JP10);
Avina, Gabrielle C, (JSC-SD)[WYLE LABS]); Curtis, Kelly D. (JSC-CB)[WYLE LABORATORIES]; Loofboro, Jennifer B,
(JSC-SD)[WYLE LABORATORIES]; Davidson, Dennis R. (3SC-MM111); Gerstenmaier, William H. (HQ-CA0Q0);
'william.w. parsons@Imco.com'; Humphries, Kelly O. (JSC-AP311); Sang, Anthony C. (J5C-OB211); Gard, Melissa .
Y. (JSC-OC311); Contella, Dina E. (JSC-DX321); Meredith, Barry D. (LARC)[ANALYTICAL MECHANICS
ASSOCIATES INC]; Stilson, Stephanie S. (KSC-PHAQQ); Buzzard, Patrick S. (HQ-TA000); 'BOEING - Ed Memi';
Gilbrech, Richard J. (SSC-AADQ); Petersen, Daniel D. (JSC-EA421); Henry, H Keith (LARC-H1); Seriale-Grush,
Joyce M. (JSC-EA421); Welzyn, Kenneth J, (MSFC-EEQ2); Sigur, Wandaanne A. (MAF)[Lockheed Martin Space
Systems]; Haynes, Dena S. (JSC-EA321); Lanasa, Marion A. (MAF)[Lockheed Martin Space System]; Champion,
Robert H. (MSFC-EVO1); Michael.j.rein@ulalaunch.com; Oconnor, Bryan (HQ-GAOQO); Scolese, Christopher J.
(HQ-AI000); Honeycutt, John H. (MSFC-MP31); Bond, Timothy A. (JSC-EC611); Weaver, Anita R, (JSC-02211);
King, Eddie L. (JSC-MG111); IVISON, SANDRA L (JSC-REMOTE); Kerns, Robert V. (LARC-E506); Campos, Leo
(JSC-MG)[UNITED SPACE ALLIANCE LLC]; Wadsworth, Harry (MAF)[Lockheed Martin Space System]; Harris,
Yolanda B. (MSFC-MPOQ1); Lee, Albert Y. (JSC-OD/USA)UNITED SPACE ALLTANCE LLC];
'"Wendy.j.locklear@boeing.com'; Navias, Rob (JSC-AP311); Spohr, Robert B. (JSC-DX121); Armstrong, Robert C.
(MSFC-JP02); Woodard, Danny R. (MSFC-CS30); Trinidad, Katherine (HQ-NBO070); Yembrick, John (HQ-NBO070);
'mel.rother@I-3com.com’; Borden, Dawn M. (KSC-PHB20); Herring, Ann O. (JSC-OC)[BARRIOS TECHNOLOGY];
Andrews, David A. (KSC-USA-94353)[UNITED SPACE ALLIANCE LLC]; Beckmeyer, Don H. (SSC-PA20); Cash,
Steven F. (MSFC-MP01); Braukus, Michael J. (HQ-NB070); Ral, Amelia E. (JSC-BJ111); Roy, Steven E. (MSFC-
CS20); Kanigan, Daniel N. (MSFC-CS20); Impiccini, David J. (JSC-MO)[USAF]; Bihner, William J. (HQ-CK000);
Nichols, Stanley R. (HQ-CK000); Whitmeyer, Tom (HQ-CK000); Smith, Karen L. (JSC-NA121); Goldman, Arthur E.
{Center Director}(SSC-AAQD); Pieczonka, Jessica B. (JSC-AP)[UNITED SPACE ALLIANCE LLC]; Curry, John M.
(JSC-ZV311); Rink, Christopher P. (LARC-H1); Fesler, Jeffrey S. (HQ-LM020)[InDyne, Inc]; Krezel, Jonathan (HQ-
CK000); Braithwaite, Timothy H. (JSC-OR)[Canadian Space Agency]; Cook, Jerry R. (MSFC-MP21); Brady,
Timothy K. (J5C-C102); Petro, Janet E. (KSC-AAAQ0); Brewer, Angela J. (KSC-PHAQD); Van Cise, Edward A. {Ed}
(JSC-DX421); Munday, Lisa M. (JSC-OK111); Munday, Stephen R. (JSC-OK111); Morris, Janet L. (JSC-MO)[United
Space Allilance LLC]; Tobias, Barry (JSC-DI5)[UNITED SPACE ALLIANCE LLC]; Van Hooser, Katherine P. (MSFC-
EED2); Balu, Brian K. (J5C-2G111); O'Connor, Judy (JSC-CB)[REDE CRITIQUE NSS JV]; Morcone, Jennifer J.
(MSFC-CS20); Currie, Nancy J. (JSC-AB111); Ess, Kim Maureen (JSC-MV511); Heflin, James M. (JSC-AB111);
Thomas, Candrea K. (KSC-XAEQ0); Hutcherson, Dana M. (KSC-PHAQO); Haney, Dee (JSC-USA)UNITED SPACE
ALLIANCE LLC]; Thomas, Rayelle E. (J5C-ZD111); Anthony, Foster E. (KSC-NELOO); Fullerton, Richard K. (HQ-
GCO00); Bradley, Linda J. (KSC-USA-91120)[UNITED SPACE ALLIANCE LLC]; Houlihan, John F. (KSC-USA-91130)
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[UNITED SPACE ALLIANCE LLC]; john.p.mulhclland@boeing.com’; ‘sdavis15_houstonl@comcast.net’; Templin,
Kevin C. (JSC-MM111); Rhatigan, Jennifer L. (JSC-ZA111); Nuss, Ray W. (JSC-EV111); Human, Ken R. {JSC-
OX111); Burke, Mary A. (WSTF-RH111); Koerner, Catherine A, (JSC-OB111); Dean, Brandi K. (JSC-AP311);
Schilling, Sarah L. (KSC-PHOOQ0); Adam, Jason R. (SSC-QA30); Drewry, Douglas (JSC-MS211); Mastel, Linda A.
(JSC-ESCG)[ESCG]; Prouty, Ryan (JSC-0B211); Skytland, Nicholas G. (JSC-SK211);
'donald.e.gavert@boeing.com’; ‘linda.singleton@Ilmco.com’; Malone, Lisa A. (KSC-XA000); Tharpe, Jennifer L.
(KSC-XAEQQ); Schumacher, Daniel M. (MSFC-CS01); Liang, Anita D. (GRC-F000); Jeffs, william P. (JSC-AP311);
Jones, Jeffrey A. (JSC-SD411); Abbott, Matthew R. (JSC-DA711); 'Patrick.K.LeMoine@usa-spaceops.com’;
‘Kimberly.R.Stromer@usa-spacecps.com’; Lang, Nathan (JSC-AE)[TESSADA & ASSOC INC]; Brown, Leslie (JSC-
EA3)[Bastion Technologies, Inc.]; Rye, Jessica F. (KSC-ATK-LSS)[ATK Launch Systems]; Montalbano, Joel R.
(JSC-OK111); Philman, Amber N. (KSC-XAEQ0); Morrow, W T. (JSC-EA241); 'admiral1958@hotmail.com’; Hodges,
James Ryan (LARC-H1)[TESSADA & ASSOC INC]; 'Gary.H.Waits@usa-spaceops.com'; Goode, Brian K. (MSFC-
ER43); Beck, Kelly B. (JSC-DA111); 'brian.9.duffy@Imco.com’; joe.m.mcmahon@usa-spaceops.com'; Cyphert,
Jeffrey H. (JSC-NC111); Norbraten, G L. (JSC-MA111); DL HSFP-R Staff (Russia-MTLQ); Moreno, Frank (JSC-
ZD111); Mango, Edward J. (KSC-PH000); Dolan, Elena N, (JSC-LZ111); Decastro, Howard L. (JSC-JSC/USA)
[UNITED SPACE ALLIANCE LLC]; bob.coats@Imco.com; Savoie, Christopher M, (JSC-DX42)[UNITED SPACE
ALLIANCE LLC]; Grant, Richard J. (JSC-NA131); Mcdaniel, Randali S. (JSC-DX311); Dolan, John W. (JSC-NC411);
Owens, Charlotte D. (JSC-IP111); Manue!, Gregory S. (LARC-E503); Spivey, Jimmy L. {JSC-DA411); CRAIG, MARK
K. {JSC-REMQTE); Carruthers, Peggy (JSC-0X111); Lonnie Moffitt; Robert.S.Galvez@boeing.com;
jeannie.kranz@escg.jacobs.com; Sanchez, Humberto (JSC-ZD111);Jones, Donald L. (JSC-AP)[TESSADA & ASSOC
INC]; rich.jackson@imco.com; RuthAnn.Chicoine@asc-csa.gc.ca; Burnett, Josephine B. (KSC-NEMO0Q); ALVAREZ,
LYDIA GUTIERREZ. (JSC)[UNITED SPACE ALLIANCE LLC]; Hansen, Christopher P. (JSC-EA441); Leggett, Jay A.
{JSC-EA441); Rice, James S. (MSFC-EQ30); Cabana, Robert D. {Ksc-Center-Director}(KSC-AAQ00Q);
culbertson.frank@orbital.com; Heinbaugh, Randall B. (JSC-MO)[WYLE LABS]; Barnstorff, Katherine A. (LARC-H1)
Subject: MOTHER'S DAY EDITION: Shuttle, Station & Constellation News - May 10, 2009 '

HAPPY MOTHER'S DAY !

NASA TV:

-8 a.m. CDT (10 Eastern) - Countdown Status Briefing

- Noon CDT (1 Eastern} — Hubble Space Telescope Program Briefing

-1 p.m. CDT (2 Eastern) - Hubble Science Briefing

-4 p.m, CDT (5 Eastern) — Rotating Service Structure retracted away from Atlantis

Shuttle, Station & Constellation News
Sunday, May 10, 2009

HEADLINES AND LEADS

Weather outlook good for launch Monday
James Dean - Florida Today

Shuttle Atlantis is cruising toward liftoff from Kennedy Space Center on a fifth and final mission to service the
Huhble Space Telescope. "The team is not tracking anything that would prevent an on-time launch Menday,"
Shuttle Launch Director Mike Leinbach said during a news conference Saturday evening.

NASA’s star is getting a tuneup
Upgrades expected to lengthen space telescope's lifespan, improve view of the cosmos

Eric Berger - Houston Chroenicle

Most people know the Hubble Space Telescope for its pictures. Oh, the dazzling pictures, Galaxies colliding.
Stars being born. Stars dying explosive deaths. Even the first glimpses of planets around other stars.
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Astranomers like the pretty pixels, too. But for them, Hubble's observations have proven more glorious for their
scientific insight.

NASA clears shuttle for flight to Hubble
irene Klotz - Reuters

NASA managers have cleared space shuttie Atlantis for launch on Monday on a final mission to refurbish the
orbiting Hubble Space Telescope, officials said Saturday. Lift-off is scheduled for 2:01 p.m, (1801 GMT) from the
Kennedy Space Center in Florida. Meteorologists predicted an 80 percent chance the weather would be suitable
for [aunch.

The other side of the universe
Robin McKie - The Observer

PHOTO ATTACHED: Remote galaxies never seen before are visible in this image taken using Nasa's Hubble
Space Telescope

Myriad galaxies, including some of the cosmos's remotest objects, are caught by the Hubble Space Telescope,
providing astronomers with key information about the universe's early history. The newly-released image was one
of the last taken before this week's repair mission to the telescope, which orbits Earth, by the space shuttle
Atlantis.

‘Hubble repair guy’ eager to visit an old friend
Eric Berger - Houston Chronicle

Fellow astronauts who will fly with John Grunsfeld aboard space shuttle Atlantis to the Hubble Space Telescope
have dubbed him “the Hubble repair guy.” That's because this will be Grunsfeld's third trip to the Hubble, where
the mission specialist expects to conduct three spacewalks to repair and upgrade the 19-year-old telescope.

NASA Approves Partial Privatization of the Space Program
Taylor Dinerman - FOX News

NASA's critics have long asked: Why does the space agency need to design and build its own rockets and
spacecraft?When the Justice Department or the Centers for Disease Control want to send employees
somewhere, they don't specify the aircraft types, let alone design the airframes, engines and avionics. They just
buy plane tickets. Even the military finds it cheaper to use civilian aircraft for certain missiens. So why should
space transportation be any different?

Up in the air
With the shuttle program winding down, NASA'’s future needs resolution

Houston Chronicle

This weekend moviegoers are getting their first look at the reinvented Star Trek, the latest cinematic twist on a 43-
year-old iconic TV series and subsequent set of feature films that helped hook several generations of Americans
on the allure of manned space exploration. Meanwhile, in real life down here on Earth, NASA's plans to boldly go
to the moon (where a handful of astronauts have gone before) and Mars (where humans have never been) face
scrutiny and possible delays by a review committee set up by President Barack Obama’s administration.

NASA set for dramatic shuttle rescue
Second orbiter ready to launch within days if Atlantis is in trouble
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James Oberg - MsNBC.com

As NASA prepares for its final service call to the Hubble Space Telescope, it's also preparing for something never
attempted in the history of the shuttle program: a rescue operation so dramatic that Hollywood would be hard-
pressed to come up with a more outlandish plot. If the Hubble repair crew due for liftoff on Monday got into the
deepest sort of orbital trouble, yet another shuttle would have to be launched into orbit as little as a week later.
NASA hasn't launched two piloted spacecraft so close together in more than 40 years. But that's just the first act
of the drama.

IndyCar Team Tracking Space Shufttie Atlantis At 2009 Indy 500
PaddockTalk.com

Newman/Haas/Lanigan Racing team members at the indianapolis Motor Speedway wili track the voyage of seven
astronauts aboard space shuttle Atfantis beginning May 11 and vice versa. The 11-day mission incorporates five
spacewalks to service NASA's Hubble Space Telescope. Liftoff is scheduled for 2:01 p.m. (EDT).

Tour shows a valuable home for ‘'risky business’
Spaceport gets a look from state, regional officials

Carol Vaughn - Eastern Shore News (Tasley, VA)

WALLOPS ISLAND -- If visitors arriving Wedne-sday for a tour of the Mid-Atlantic Regional Spaceport had
questions about what is next for the facility, a 70-foot banner bearing a half-size depiction of Orbital Science
Corp.'s Taurus Il rocket made the answer clear. The banner hung from a crane at the intersection of
Chincoteague and Mill Dam roads near the entrance to the newly created Wallops Research Park, where an
estimated 400 people coming to view MARS' launch of a Minotaur | rocket carrying an Air Force satellite could
see it as they arrived.

Our views: NASA'’s brightest star
Final Hubble repair mission sets stage for telescope’s grand finale

Florida Today (Editorial)

Ever since humans stood upright and gazed at the night sky, we've been awed by the heavens. And asking the
eternal questions: How was the universe born? What makes it tick? Are we alone in its vastness? More than any
instrument crafted by man’s ingenuity, NASA's Hubble Space Telescope has striven to answer those questions,
revolutionizing our understanding of the cosmos and our place in it.

NASA needs mission booster

St Pétersberg Times (Editorial)

President Barack Obama said this spring that NASA was afflicted by "a sense of drift," but the reality is far worse.
The nation's space agency has no permanent administrator. It is set to retire the space shutile, yet its
replacement craft has been hard hit by technical and budget problems. The expected five-year gap between the
shuttle's end and the return to manned space flight has caused a brain drain in the space industry. Officials on the
Space Coast near Kennedy Space Center expect to lose as many as 10,000 jobs in the coming years.

COMPLETE STORIES

Weather outlook good for launch Monday

James Dean - Florida Today
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Shuttle Atlantis is cruising toward liftoff from Kennedy Space Center on a fifth and final mission to service the
Hubble Space Telescope.

"The team is not tracking anything that would prevent an on-time launch Monday," Shuttle Launch Director Mike
Leinbach said during a news conference Saturday evening,

Air Force forecasters expect an 80 percent chance of good weather conditions for the launch, which is planned for
2:01 p.m., 20 minutes into a 62-minute launch window.

if Atlantis is unable to launch Monday, the weather is expecied to deteriorate Tuesday and Wednesday to a 60
percent chance of favorable conditions.

Launch pad 39A was cleared for much of Saturday while reactants were loaded into Atlantis so its fuel cells would
be able to provide electric power during the planned 11-day flight.

Atlantis mission commander Scott Altman and pilot Gregory Johnson also practiced landings in a Gulfstream jet
modified to handle like an orbiter as it returns home.

The rest of the crew includes mission specialists Drew Feustel, Mike Gooed, John Grunsfeld and Mike Massimino,
who are scheduled to perform five spacewalks, and robotics specialist Megan McArthur.

The crew will install two new science instruments into the obse]’vatorf and attempt complex repairs to two more,
plus replace batteries and gyroscopes that should help Hubble thrive for at least five more years.

Shuttle Endeavour, which is standing by on launch pad 39B to fly a rescue mission of the Atlantis crew if
necessary, also is in good shape, launch managers said.

Today at the space center, communications networké will be checked out and some crew equipment will be
stowed in Atlantis.

The Rotating Service Structure at pad 39A is scheduled to swing open to its launch position about 5 p.m.
Fueling of Atlantis' orange external tank is scheduled to begin before dawn Monday.

"Everybody is certainly ready to go and anxious to get this one up, and to watch all the equipment that's going to
be put on the Hubble Space Telescope to make this telescope the best it's ever been," NASA Test Director Jeff
Spaulding said.

NASA’s star is getting a tuneup
Upgrades expected to lengthen space telescope's lifespan, improve view of the cosnos

Eric Berger - Houston Chronicle

Most people know the Hubble Space Telescope for its pictures. Oh, the dazzling pictures. Galaxies colliding.
Stars being born. Stars dying explosive deaths. Even the first glimpses of planets around other stars.

Astronomers like the pretty pixels, too. But for them, Hubble's observations have proven more glorious for their
scientific insight.

“No area of modern astronomy has not been profoundly changed by the Hubble Space Telescope,” said David
Leckrone, the Hubble's senior project scientist at NASA's Goddard Spaceflight Center.

Launched in April 1990, the telescope has taken more than half a million pictures of 29,000 celestial objects.
Initially subjected to ridicule because of an improperly shaped mirror, the telescope was corrected three years
later in space and has undergone three additional servicing missions since its faunch. The next one is set to begin
Monday, with the liftoff of shuttle Atlantis and the last scheduled fix-it trip to Hubble for the waning shuttle
program.

mhtml:file://D:\Gerstenmaier\Results\834afb35193 5¢4bfO¢fO0cc3e9dd1701.mht 9/23/2009



RE: MOTHER'S DAY EDITION: Sﬁuﬁ:le’, Station & Constellation News - May 10, 2009 Page 60f19

With seven years gone since the last visit by astronauts, scientists liken the telescope to an aging champion
athlete with multiple injuries. In this case, however, the surgery should actually make the telescope better by
adding capabilities, such as a new spectrograph that will allow Hubble an unparalieled view of the formation and
evolution of galaxies.

During the mission, astronauts will make five spacewalks to refurbish and repair hardware and extend the
operating life of the telescope for at least five more years, as well as installing new instruments.

“The Hubble Space Telescope will be more powerful and robust than ever before,” said Ed Weiler, NASA’s
science chief.

This visit to Hubble, which orbits Earth at a higher altitude than the'space station, almost didn’t happen. After the
Columbia disaster, a shutfle review board recommended that future missions fly in orbits that would allow them to
reach the space station if an emergency arose.

That led NASA Administrator Sean O’Keefe to cancel the planned repair mission in 2004.

Later, in 2006, new NASA Administrator Michael Griffin restored the mission, saying there were risks inherent in
all spaceflight attempts and preserving Hubble was worth the elevated risk.

Astronomers like the Umversﬂy of Texas' John Kormendy, who studles supermassive black holes, heartlly agree.
They are eager to see the mission fly after seeing the 12.5-ton telescope’s capabilities slowly dimlnlsh in recent
years.

Although the Hubble's primary, 8-foot-wide mirror isn't particularly large compared to ground-based telescopes, its
perch above the atmosphere affords a crystal clear view of the heavens, giving astronomers the ability to detect
the faintest objects and image them in great detail.

Great discoveries

By observing light from the explosive deaths of stars very far from Earth, Hubble made one of the greatest
scientific discoveries of the last half century, that the expansion of our universe is actually accelerating rather than
slowing under the influence of gravity.

“Realistically, that discovery could not have been made without Hubble,” Kormendy said.

The discovery of an accelerating universe has changed the conception physicists and astronomers have of the
cosmos and has led them to postuiate the existence of an unknown force — dark energy — counteracting gravity
to push galaxies apart.

Hubble also captured the first images of a planet around another star; observed the large black holes at the
centers of galaxies; and took spectacular “deep field” images of the first galaxies, which formed billions of years
ago when the first stars were forming after the big bang

As with any scientific instrument subjected to so much praise, there's been some hype about the telescope ]
accomplishments, Kormendy said.

As with any scientific instrument subjected to so much praise, there’s been some hype about the telescope’s
accomplishments, Kormendy said.

“But no matter how much overhyping that has occasionally been done, it is clearly the best research instrument
ever in astronomy,” he said.

The astronauts who plan to begin flying toward Hubble on Monday say they're well-aware of the astronomical
community’s interest in seeing them succeed. Careers are on the line for those awaiting use of a telescaope for
which every minute of observing time is carefully and competitively plotted out.

“It is kind of humbling to think about the Hubble telescope, the impact it has had across the world, and that we're

mhtml:file://D:\Gerstenmaier\Results\834afb3 5193 5¢4bf9ef90cc3e9dd1 701 .mht 9/23/2009



RE: MOTHER'S DAY EDITION: Shuttle, Station & Constellation News -~ May 10, 2009 Page 7 of 19

being entrusted to work on it,” said Scoft Aliman, the mission's commander. “It is truly an honor.”
NASA clears shuttle for flight to Hubble
Irene Klotz - Reuters

NASA managers have cleared space shuttle Atlantis for launch on Monday on a final mission to refurbish the
orbiting Hubble Space Telescope, officials said Saturday.

Lift-off is scheduled for 2:01 p.m. (1801 GMT)} from the Kennedy Space Center in Florida, Meteorologists.
predicted an 80 percent chance the weather would be suitable for launch,

NASA has dispatched shuttle crews four times to repair and upgrade the telescope, which was launched in 1990
with the expectation that it would operate for 10 to 15 years.

"To say we got our money's worth out of Hubble is an understatement," NASA's associate administrator, Ed
Weiler, said during a recent news conference previewing the mission.

Hubble has been instrumental in reshaping scientists' understanding of the universe and how it operates. Its
discoveries include evidence that space is expanding at an mcreasungly faster rate and that the process for
making planets is very common.

The seven-member Atlantis crew is scheduled to make five back-to-back spacewalks to fix broken equipment on
Hubble, install two new science instruments and replace the telescope's gyroscopes, batteries and other gear.

The upgrades should keep Hubble operating for at least five more years, by which time its replacement, the
infrared-sensitive James Webb Space Telescope is scheduled to be in orbit.

NASA on Saturday also reviewed launch preparations for shuttle Endeavour, which is poised on a second launch
pad in case the Atlantis crew needs to be rescued.

Since the 2003 Columbia disaster, astronauts have been able 10 seek shelter aboard the International Space
Station if their ship was too damaged to fly back through the atmosphere.

Columbia was destroyed as it prepared for landing as a result of a hole in its heat shield caused by a piece of
falling foam insulation during liftoff. All seven astronauts aboard were killed.

Hubble orbits too far from the station for the Atlantis crew to get to in case of an emergency, so NASA came up
with a plan to have a second shuttle ready to launch on a rescue mission if needed.

The Atlantis astronauts will inspect their ship for damage once they reach orbit and, if no problems are found,
Endeavour will be released from service and prepared for 2 June mission to the space station.

The other side of the universe

Robin McKie - The Observer

%

Myriad galaxies, including some of the cosmos's remotest objects, are caught by the Hubble Space Telescope,
providing astronomers with key information about the universe's early history.

The newly-released image was one of the last taken before this week's repair mission to the telescope, which
orbits Earth, by the space shuttle Atlantis,

Repair flights were cancelled after the Columbia disaster but a public outcry forced a Nasa rethink. Engineers say
this should extend Hubble's life by five years or more. After that, new robot observatories — requiring no servicing
by astronauts — should be in place.
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Hubble's glorious, detailed images of the heavens have been extracrdinarily popular with the public. By contrast,
manned missions have excited little interest, despite their enormous cost. Researchers have been equally
unimpressed with their scientific usefulness. The international space station, to be visited by astronauts in a
Russian capsule this week, is set to cost around $100bn, for example.

Now President Obama has called for a review of future manned missions — in particular, the US constellation
pregramme, which would involve constructing new rockets to take astronauts back to the moon, and later, to
Mars.

The plan was proposed by President George W Bush but critics have questioned the $150bn bill and argued the
money would be better spent on unmanned probes. The review's timing, as America prepares to celebrate the
40th anniversary of the Apollo 11 lunar landing, is controversial.

Nevertheless, it is overdue. Returning men to the moon and taking them to Mars was always a dubious scientific
enterprise, We should limit our space thrills to images like this one and to the work of robot missions like the
Hubble and its successors.

‘Hubble repair guy’ eager to visit an old friend

Eric Berger - Houston Chronicle

Ty

Fellow astronauts who will fly with John Grunsfeld aboard spaée shuttle Atlantis to the Hubble Space Telescope
have dubbed him "the Hubble repair guy.”

That's because this will be Grunsfeld’s third trip to the Hubble, where the mission specialist expects to conduct
three spacewalks to repair and upgrade the 19-year-old telescope.

“I'm almost speechless, I'm so thrilled,” he said of the mission, slated to take flight Monday. “For me it's almost
like a family reunion.”

That the family reunion almost didn’t happen is a fact that Grunsfeld, 50, knows all too well.

He was NASA's chief scientist in 2004 when NASA administrator Sean O'Keefe canceled the mission, declaring it
unsafe after the space shuttle Columbia tragedy. The Hubble telescope’s orbit above the Earth is too far above
the international space station for astronauts to seek refuge there in case of an emergency.

“When the mission was canceled | was really quite stunned,” Grunsfeld said. "I felt a duty to support the decision
of the administration. | decided at that time that rather than to retire in protest, if you will, | would dedicate myself
to trying to find a mechanism to service Hubble.”

Making plans

The persistence led Grunsfeld and a host of NASA engineers and technicians to devise a plan to meet all the
recommendations made by the Columbia Accident Investigation Board. Among the precautions is the availability
of space shuttle Endeavour, which now sits on a launch pad in case an emergency rescue is needed.

As Grunsfeld and the mission's three other spacewalkers have practiced in a giant indoor pool near Johnson
Space Center, where there's a sunken replica of the Hubble telescope, the veteran has provided invaluable
guidance, said Tomas Gonzalez-Torres, lead spacewalk officer for the Hubbie mission.

Interest started early

While working with a particular tool, Grunsfeld might note that its behavior in the pool is different, and make
suggestions for better results in orbit.

“You simply cannct put a price on the value of the experience he provides,” Gonzalez-Torres said. “it's like the
MasterCard commercial, his experience is priceless.”
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Grunsfeld has been interested in astronomy for nearly his enfire life, beginning with his childhood in Chicago
where he frequently visited the Adler Planetarium.

As he considered a career in astronomy and watched NASA’s Gemini and Apollo programs, Grunsfeld said he
always felt in the back of his mind that by the time he became a professor it would be routine for astronomers and
astrophysicists to go inte space te do their work.

When he reached the Massachusetts Institute of Technology as an undergraduate student, in 1978, NASA took
its first group of astronauts for the shuttle program. One of them was a postdoctoral student Grunsfeld knew.

“That really opened my eyes to the fact that maybe | really could become an astronaut, t00,” he said.

By 1995 he had flown his first mission, and later was assigned to Hubble repair duty in 1999 and 2002. Now,
seven years later, he locks forward to seeing an old friend for the final time,

“| spent my life studying science,” he said. “There's no better privilege I've had than to go into space and service
the Hubble. | feel like I've trained my whole life for this mission.”

NASA Approves Partial Privatization of the Space Program
Taylor Dinerman - FOX News .

NASA’s critics have long asked: Why does the space agency need to design and build its own rockets and
spacecraft?

When the Justice Department or the Centers for Disease Control want to send employees somewhere, they don't
specify the aircraft types, let alone design the airframes, engines and avionics. They just buy plane tickets.

Even the military finds it cheaper to use civilian aircraft for certain missions. So why should space transportation
be any different?

NASA's beginning to agree. For the first time, after nearly a half century of building its own rockets and orbiters, it
has approved the outsourcing of some of the equipment that enables its manned space missions to private
contractors.

Last week, acting NASA Administrator Chris Scolese told a congressional subcommittee that the agency plans to
give $150 million in stimulus-package maney to private companies that design, build and service their own
rockets and crew capsules — spacecraft that could put astronauts in orbit while NASA finishes buiiding the space
shuttle's replacements.

On Thursday, the White House ordered a top-to-bottom review of the entire manned space program, one that will
be led by former Lockheed Martin CEO Norman Augustine, long considered a friend of private space ventures.

Both developments show that the once-reluctant space agency and the Obama administration are ready to
support commercial human spaceflight.

it's a dramatic change, one that could reduce America's dependency on Russia for the next half-decade after the
space shuttle program ends, and one that could kick-start a space program that some see as having stalled for 40
years. '

"Our government space program has become over-burdened with too many objectives, and not enough cash,"
says William Watson, executive director of the Space Frontier Foundation, a Houston-based group promoting
commercial space activities. Watson said that allowing private companies to handle routine orbital duties could
free up NASA to focus on returning to the moon and going to Mars.

Scolese said that $80 million of the stimulus money will be awarded to the company that demonstrates the best
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"crewed launch demo" — a prototype, based on existing cargo-capsule designs, modified for humans, The
agency was careful to note that the competition will be an open one.

Two well-positioned spaceflight companies, SpaceX and Orbital Sciences, are seen as the leading contenders.
Each already has a full line of rockets and cargo capsules ready to go, and each company's capsules can be
converted to transport astronauts.

Both firms were tight-lipped about their suddenly increased opportunities. Orhital Sciences didn't respond to
queries; SpaceX said cnly that it was "encouraged by NASA's commercial crewed services initiative.”

But NASA's savings in cost and time could be significant.

The two leading contracters are building their launch vehicles from scratch. Their designs emphasize very
efficient business models and low manufacturing costs. And they operate with at most a few dozen employees at
their launch sites, as opposed to the space shuttle program’s standing army of almost 15,000 workers.

NASA's hostility toward other American space ventures goes back at least to the early 1990s, when Lockheed
Martin developed the DC-X suborbital experimental rocket, financed by the Pentagon's Strategic Defense
Initiative Organization (SDIO).

The goal was to get payloads into orbit with a reusable craft that was not the space shuttle, which the Defense
Department saw as unreliable and costly. ' '

NASA was hardly enthusiastic about this approach. It believed that it would be many years before such Reusable
Launch Vehicles (RLVs) would be ready to fly, and some inside the agency saw it as a threat to its monopoly on
human space flight.

In 2000, NASA even objected to the cash-strapped Russian space agency's $20 million deal to send up the first
"space tourist," American billionaire Dennis Tito.

But three things happened.

-- The February 2003 Columbia space-shuttle disaster, in which seven astronauts died, forced NASA to rethink its
way of doing business. The Columbia Accident Investigation Board's final report "found a NASA blinded by a 'Can
Do' attitude, a cultural artifact of the Apollo era that was inappropriate in a Space Shuttle program so strapped by
schedule pressures and shortages that space parts had to be cannibalized from one vehicle to launch another.”

NASA's tight relationship with a small number of major contractors and its persistent problems integrating political
and legal demands with the need to maintain engineering excellence had stressed the agency to the breaking
point, the report said.

— In January 2004, President George W. Bush decided to "reboot" the space program, announcing his "Vision for
Space Exploration™ to go back to the moon and to eventually send humans to Mars.

- And in October 2004, engineer Burt Rutan's SpaceShipOne won the $10 million Ansari X Prize. The rocket was
the first privately built flying machine ever to reach space.

There was a catch to the Bush plan: As part of the ambitious new program, the 30-year-old space-shuttle program
will end next year, saving NASA $3 billion a year to spend on new spacecraft, the first of which is scheduled to fly
in late 2015.

But that has created a gap in America's ability to launch astronauts and cargo to the International Space Station
(ISS). For at least five years, NASA will depend primarily on Russia to get Americans into space, which doesn’t sit
well with many space experts and politicians.

As a result, NASA quickly became much friendlier to commercial ventures. In late 2005, then-agency

Administrator Michael Griffin announced that NASA was considering buying crew and cargo transportation
services to the ISS from private industry.

mhtml:file://D:\Gerstenmaier\Results\834afb35/935¢4bf9c¢f90cc3e9dd1701 .mht 9/23/2009



RE: MOTHER'S DAY EDITION: Shuttlé, Station & Constellation News - May 10, 2009 Page 11 of 19

"We believe," he said, "that when we engage the engine of competition, these services will be provided in a more
cost-effective fashion than when the government has to do it," Griffin said.

In 20086, the first round of the Commercial Orbital Transportation Services (COTS) contracts was won by SpaceX
corporation of Hawthorne, Calif., which received a contract worth $278 million, and by Rocketplane Kistler of
Oklahema City, which was supposed to get $207 million.

Space Exploration Technologies Corporation, or SpaceX for short, founded by PayPal entrepreneur Elon Musk,
was already hard at work on its Falcon series of rockets.

It also had done preliminary design work on a multipurpose capsule called the Dragon, which could be adapted to
carry either crew or cargo to the 1SS on a Falcon 9. .

SpaceX was funded mostly by Musk's personal fortune, but also had a small number of contracts to launch
satellites for the Defense Department and from overseas.

Rocketplane Kistler, on the other hand, was an innovative but underfunded enterprise. It promised te build on an
earlier RLV program that had failed to get off the ground after a promising start in the late 1890s.

in October 2007, Rocketplane Kistler's NASA contact was terminate:‘aidue to its failure to meet the agreed-upon
financial milestones. :

The remaining $170 million from the Rocketplane Kistler disbursement was awarded to Orbital Sciences
Corporation of Dulles, Va., for its Taurus 2 launcher and Cygnus capsule combination.

Orbital, one of the few entrepreneurial space firms that have successfully gone from start-up to billion-dollar
status, not only builds the Pegasus and Taurus launchers, but also has established a decent reputation building
small-to-medium-sized commercial and scientific satellites and space probes.

Most importantly, both SpaceX and Orbital Sciences are well-funded and commercially viable, a crucial factor to
NASA.

If a private company shows it's ready to invest its own funds, that's a lot better than people who want to "help
spend NASA's money," as Griffin once put it in a different context.

But not everyone in NASA's old guard is pleased with this approach.

"In order to preserve U.S. leadership in space, it would be better to invest in a liting body lander, a spaceplane
that would 1and on a runway like the Shuttle does now," Apolio 11 astronaut Buzz Aldrin, the second man to walk
on the moon, told FoxNews.com. "There is a [NASA] design called the HL-20 that could be launched on an
existing reliable rocket and could be ready for a demonstration flight in 2013."

But to the Space Frontier Foundation's Watson, the sky's the limit.

“Let's have an American competition in space — to create good jobs, fuel innovation and close the [spaceflight]
gap more quickly," he said. “With private funds matching government investment, we can dramatically leverage
taxpayer dollars to produce breakthroughs in a new American industry — commercial orbital human spaceflight.”

Up in the air
With the shuttle program winding down, NASA's future needs resolution

Houston Chronicle

This weekend moviegoers are getting their first look at the reinvented Star Trek, the latest cinematic twist on a 43-
year-old iconic TV series and subsequent set of feature films that helped hook several generations of Americans
on the allure of manned space exploration.
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Meanwhile, in real life down here on Earth, NASA's plans to boldly go to the moon {where a handful of astronauts
have gone before) and Mars (where humans have never been) face scrutiny and possible delays by a review
committee set up by President Barack Obama’s administration.

Former Lockheed Martin chief executive Norman Augustine will chair the effort, which aims to produce findings by
the end of August. Houston, home to the Joehnson Space Center and its 20,000 employees comprising the heart
of the U.S. manned spaceflight program, has a lot riding on the ocutcome of that review.

With the space shuttle fleet to be mothballed after nine more flights, including Monday’s scheduled launch of
Atlantis to service the Hubble telescope, the U.S. will face years without the capability to launch astronauts to the
International Space Station. That will make the formerly dominant U.S. space program dependent on Russia for
access to even low Earth orbit for five years or longer. Although congressional critics have called for an extension
of shuttle operations, NASA is going forward with layoffs and program cuts to close out shuttle operations.

The review will take a top-to-bottom look at the progress of the Constellation program, which would replace the
space shuttle with a new generation of Ares launch rockets and the Orion, an expanded version of the capsule-
style craft that carried astronauts to and from the moon. Developmental issues with the Ares | and V have
prompted some experts to suggest that existing Atlas and Delta rockets used to launch military satellites could be
adapted for the Orion at a substantial savings.

Whether the review actually results in a substantive change in NASA's future plans is uncertain. The space
agency has spent $13.6 billion on the Constellation program so far, and will continue the work at a $300 million-a-
month clip even while the audit goes forward.

The administration has proposed $18.7 billion for NASA's 2010 budget, a 5 percent increase over current
spending levels. The allocation for Constellation actually got a boost, at least in.the short term.

Obama has yet to select a new NASA administrator, leaving agency veteran Christopher Scolese as acting chief. -

At a budget briefing, Scolese, who will choose the ten-member review panel in consultation with the White House,
signaled his own preference for the manned exploration program. “Clearly if we are on the wrong path, we should
change,” said Scolese. “If you are asking me if | think we're on the wrong path, no, | don’t.”

It's a positive sign that funding for work on the new launch system will continue during the review. Obama needs
to name a permanent NASA chief who can forcefully articulate the agency’s future flight plans.

The United States must maintain a leading role in the exploration of space by manned and unmanned vehicles,
for economic, scientific and national security reasons.

The Houston area has watched its residents walk on the moon. The fact that the space program has been
allowed to muddle into a precarlous situation where America will lack the capacity to even launch astronauts into
orbit for a period of years is not only shameful, but dangerous to the national interest. It must be remedied as
soon as possible. -

NASA set for dramatic shuttle rescue
Second orbiter ready to launch within days if Atlantis is in trouble

James Oberg - MsNBC.com

As NASA prepares for its final service call to the Hubble Space Telescope, it's also preparing for something never
attempted in the history of the shuttle program: a rescue operation so dramatic that Hollywood would be hard-
pressed to come up with a more outlandish plot.

If the Hubble repair crew due for liftoff on Monday got into the deepest sort of orbital trouble, yet another shuttle
would have to be launched into orbit as little as a week later. NASA hasn't launched two piloted spacecraft so
close together in more than 40 years. But that's just the first act of the drama.
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The rescue shuttle, Endeavour, would have fo pull within about two dozen yards of the stranded shuttle Atlantis,
and then help Atlantis' crew members make their way across a lifeline to refuge. Then Endeavour, full to capacity,
would have to leave Hubble as well as Atlantis behind and return home — but not before Atlantis' controls are set
for a self-destruct sequence.

The rescue mission, known as STS-400, would be NASA's last resort for saving the lives of Atlantis’ astronauts in
case of emergency. If Atlantis suffers irreparable damage to its thermal protection system — perhaps during
ascent, perhaps from a space debris impact, perhaps from other less likely but not impossible hazards — it would
no longer be able to return safely to Earth. '

Because Atlantis is in an orbit different from that of the international'space station, it wouldn't be able to reach that
safe haven, even though the station will periodically zoom below the shuttle. The only hope for survival wouid be
STS-400's arrival.

STS-400 would be arguably the most perilous journey ever planned for space travelers. And no matter what the
outcome, the mission would probably bring the 28-year space shuttle program to an early end.

Doubled-up shuttles

The possibility of a rescue mission is the reason why Endeavour and Atlantis are both sitting on launch pads at
NASA's Kennedy Space Center — a double vision that's been seen only a handful of times in the past and almost
certainly will never be seen again.

Two crews are on alert for launch: The seven astronauts for the final Hubble servicing mission, known as STS-
125, and the four astronauts for the STS-400 rescue mission. When STS-125 launches, the countdown for STS-
400 will be at L-minus-7 days and counting. As STS-125 proceeds, the STS-400 countdown continues to L-
minus-3 days, and then enters a "hold" just before fueling.

In a perfect world, the STS-400 team would just mark time until Atlantis heads back to Earth, after which
Endeavour would be put back into preparation for a flight to the space station in mid-June. But if STS-400 is
needed — and the need might not be discovered until the final few days of the STS-125 mission — the
countdown would resume, and Endeavour would faunch three days later. A day after that, using an abbreviated
rendezvous path, it would be hovering back to back, 75 feet (23 meters) from Atlantis.

Already on board are the extra spacesuits and other equipment needed to ferry STS-125's seven astronauts
across the gap into Endeavour. That could take two days, maybe three. Just before he left, Atlantis commander
Scott Altman would configure the shuttle's flight deck so that ground controllers could bring it down safely into the
ocean by remote control. Then it would be time to check the rescue ship itself for damage, do any necessary
repair work and head back to Earth.

The rescue operation will almost certainly never be needed. But if it is needed, all the preparations and alf the
training must already have been performed. There just won't be time to throw it together on the spot.

Preparing for possibilities

In the wake of 2003's Columbia catastrophe, NASA has always designated one shuttle crew to rescue another
crew in the event of an emergency, so the concept itself is no big deal. But on every previous shuttle mission, and
on all remaining shuttle missions after this one, a stranded crew could hold out aboard the international space
station. There, air and food and power supplies give them a good chance of lasting 70 or 80 days before needing
a pickup,

Conseqguently, the designated rescue vehicle did not need to be standing by for quick launch. Usually it was not
even "stacked" to its external tank and solid-rocket boosters. If the mission ever needed to be called up, ground
processing teams could go to double shifts and prepare it in time.

Not this time. Like the doomed Columbia, Atlantis will be following an orbital path that makes reaching the shelter
of the space station impossible. The only supplies the crew can use to extend their lives and await rescue are
those that they bring along with them.
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So for this mission only, the potential urgency of the situation requires the rescue ship to be ready to go within a
few days of a launch decision. The last time NASA had two different manned space vehicles in a similar situation
was the dual flight of Gemini 7 and Gemini 6 in December 1965.

Off-and-on Hubbie mission

After the loss of Columbia, NASA looked into whether the next-in-line shuttle mission — then about two months in
the future — could have been rushed into space within two weeks. It would have been practically impossible, they
concluded, and extremely risky to the second vehicle and its crew.

So when a rescue capability was decreed mandatory for subsequent shuttle mission, the lone non-station mission
— the Hubble repair — was left without a plausible safety net and thus was canceled.

Engineers at the Kennedy Space Center didn’t give up on a rescue plan, however. If they couldn’t rush the
regularly scheduled next flight to launch, perhaps they could give special treatment to the next mission hardware
that would allow it — this one time only — to be pre-positioned. First they convinced themselves it could be done,
and then they convinced NASA Administrator Mike Griffin. The Hubble mission was back on the schedule.

“We'd had plenty of time to work out all the details needed for processing two vehicles,” said Angie Brewer, flow
director for Atlantis’ STS5-125 mission. “The main thlng was to be snﬁart with the resources, and to schedule tests
s0 they didn’t conflict with tests for the other vehicle.”

Aflantis and Endeavour have different processing teams in separate wings cf the Orbiter Processing Facility at
Kennedy Space Center. They followed the standard countdown plans on schedule. Resources that they shared,
such as special testing and servicing facilities and teams, had to be “deconflicted,” in NASA jargon. But there was
adequate time to lay out a schedule for that, and it all worked out.

"They worked smart and had a plan in advance," said Candrea Thomas, a spokeswoman at NASA's Kennedy -
Space Center. "There was no more overtime than usual.”

Orbital drawbacks

The reasons why Atlantis' crew can't reach safe haven at the space station — or, for that matter, why Columbia's
astronauts couldn't have done so even if they knew that their ship was mortally wounded — have not always been
explained well. But the principles are fairly straightforward. Understanding them opens up an appreciation of
some benefits of the different orbits, as well as the inconveniences they can cause.

Shuttles, like other satellites orbiting above the atmosphere, stay in orhit by virtue of their tremendous speed:
about 25,000 feet per second (17,000 mph or 27,000 kilometers per hour). Gravity still pulls them toward Earth’s
center — they still "fall down.” But they are moving forward so fast that Earth’s curvature drops the ground out
from under them. They fly over the horizon and just keep falling.

Changing the direction of the satellite’s flight path requires sideways thrust. The "orbital plane” can be shifted by
using rocket power, It's just very costly, because the added velocity is usually so tiny compared with the inherent
velocity of the orbiting object.

A boost of 1 foot per second to the side results in an orbit that diverges about 400 feet from the previous flight
path. To turn the orbit by as much as one degree (about 70 miles) requires an impulse of about 800 feet per
second, which is more than encugh to return to Earth, or fly hundreds of miles higher.

So when one object orbits at an angle of 28 degrees to the equator {which is typical for a due-east shuttle launch
from Kennedy Space Center), and another object is orbiting at 52 degrees (where the space station flies), even
the best case demands a plane change of 24 degrees. and hence a thrust almost as powerful as the original
blastoff from Earth's surface.

Neither Columbia in 2003 (in a slightly higher orbital inclination) nor Atlantis in 2009 has anywhere near the rocket
power to make that "left turn in space" and match orbits with the space station — no matter how often their paths
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criss-cross one over the other. It's almost close enough to wave, but never fo shake hands.
Orbital advantages

But where orbital planes taketh away, they also giveth. If it's required, STS-400 would get a valuable bonus for its
rescue mission. Blasting off from Earth, from a point that is being carried eastwards by Earth’s rotation, it is much
easier to reach a Hubble-type orbit.

First of all, the shuttle can take full advantage of the "kick in the pants" it starts out with by faunching directly into
the direction of Earth’s rotation. Secondly, there's a longer launch opportunity because the flight paths for STS-
400 and STS-125 stay closer together for a longer time. The "launch window" for liftoff to the station is usually
only four or five minutes, but the corresponding window for a launch to Hubble {and Atlantis, if a rescue is
needed) is almost an hour long.

Some days a countdown can be terminated by a serious technical flaw, or metecrological messiness. But other
countdowns can be (and have been) scrubbed because of a brief snag — say, a thundercloud, cor an intruding
pleasure boat in an offshore impact zone, or a software data set that needs to be quickly reloaded. Such
prablems couldn't be fixed in five minutes, but could have been in 50 minutes.

So the rules of orbital mechanics are what make the STS-400 rescue mission necessary. But the same rules
make the mission a little easier than they might otherwise have been.

IndyCar Team Tracking Space Shuttle Atlantis At 2009 Indy 500
PaddockTaik.com

Newman/Haas/Lanigan Racing team members at the Indianapolis Motor Speedway will track the voyage of seven
astronauts aboard space shuttle Atiantis beginning May 11 and vice versa.

The 11-day mission incorporates five spacewalks to service NASA's Hubble Space Telescope. Liftoff is scheduled
for 2:01 p.m. (EDT).

The tie-in began two years ago when three STS-125 astronauts - mission commander Scott Altman and mission
specialists/spacewalkers Andrew Feustel and Mike Massimino - provided a behind-the-scenes tour of the
Johnson Space Center in Houston for NHLR team members. The team hosted the astronauts and their families at
the Champ Car race that weekend. NHLR senior engineer Craig Hampson has remained in contact with the crew.
The tour included mission control, the neutral buoyancy facility and the flight simulator.

"We all proved miserable at landing the shuttle with the exception of our chief mechanic, who brought his young
son of the video game generation," Hampson said. "He put it right down on the runway no problem.” In practice
this week, the Nos. 02 and 06 cars of Graham Rahal and Robert Doornbos are carrying the mission logo at the
Indignapolis Motor Speedway. Wrote Altman in a recent e-mail to Hampson: "Hopefully, we'll be back in time to
watch the race and root for your team.”

"It's great that they're finally able to go up and that'it corresponds with our big month of May," Hampson said. "As
a team, we're following it really closely and excited for them. If they had gone up earlier, there was a hope they
would be able to come to the race. Hopefully, we'll see them sometime during the year at a race."

Astronauts will install two new instruments, repair two inactive ones and perform the compeonent replacements
that will keep the telescope functioning into at least 2014,

"The mission is really complicated," Hampson said, "plus trying to do it with a space suit on and gloves on and in
space where every action has an equal and opposite reaction. They had to come up with a lot of unigue tools and
processes to fix things that were never expected to have to be fixed in space. If's going to be a real challenge.”

Tour shows a valuable home for risky business'
Spaceport gets a look from state, regional officials
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Carol Vaughn - Eastern Shore News (Tasley, VA)

WALLOPS ISLAND -- If visitors arriving Wedne-sday for a tour of the Mid-Atlantic Regional Spaceport had
questions about what is next for the facility, a 70-foot banner bearing a half-size depiction of Orbital Science
Corp.'s Taurus H rocket made the answer clear.

The banner hung from a crane at the intersection of Chincoteague and Mill Dam roads near the entrance to the
newly created Wallops Research Park, where an estimated 400 people coming to view MARS' launch of a
Minotaur i rocket carrying an Air Force satellite could see it as they arrived.

The spaceport is preparing for the Taurus |I's demonstration mission late in 2010, including the addition of $50
million in new infrastructure on Wallops Island.

Billie Reed, executive director of the Virginia Commercial Space Flight Authority, led the two-hour bus tour of
NASA Wallops Flight Facility and the spaceport for about 50 guests, including state and local officials those in
charge of the spaceport hope will look faverably on additional funding for future operations there. They include U.
S. Sen. Jim Webb's representative Charles Stanton, state Sen. Ralph Northam, who represents Virginia's Eastern
Shore, Sen. John Watkins, who is on the state Senate Finance Committee and Delegate Lynwood Lewis.

"It's an exciting time. Things are, as they say, really beginning to t,éfi?('éﬂoff," Reed told the crowd.

The event happened as spaceport personnel waited for a break in the weather to launch their third Minotaur
rocket from the facility, and as major improvements are under way there in preparation for the 2010
demonstration mission of the Taurus i rocket, which is designed to carry up to 8,000 pounds of cargo per flight.

NASA, in December, awarded Orbital a $1.9 billion contract for eight missions to supply the International Space
Station after the space shuttle program ends. The Dulles company last summer chose MARS as its base of
operations for its $45 million space launch vehicle program.

Tour highlights included a stop at the contro! room where spaceport launches are coordinated and where live
video of the Minotaur rocket sitting on pad B could be seen. The rocket was to have launched late Tuesday, but
bad weather delayed the launch until later in the week.

Reed cited NASA Wallops Flight Facility's history of successful space missions. "We've gone to orbital here now
from Wallops 29 times," Reed told the guests after they viewed footage on the control room’s big screen of the
successful TacSat-2 launch -- the spaceport's first -- in December 2008,

MARS is in a unigue location in the United States to be able to launch rockets to carry cargo to the space station's
orbit, Reed said. '

"It's in the middie of our sweet spot,” he said.

The group then toured a new NASA payload processing facility where the Maximum Launch Abort System Flight
Test Vehicle is currently being assembled. The 80-foot by 40-foot facility with its 70-foot tall bay, built in 2003, is
an example of what is needed at Wallops to keep the Shore competitive in the space industry, Reed said.

The vehicle being assembled there will test technology designed to ensure the safety of future astronauts during
early flight for NASA's Constellation manned space flight program. it is scheduled to launch later this month.

The tour bus later drove onto seven-mile long Wallops Island, past the Minotaur on its pad at the island's southern
end and also past additional sites to the north where a launch pad for the liguid-fueled Taurus rocket and a $12
million horizontal integration facility with room to assemble two of the rockets simultaneously will soon be built.

In addition to the new infrastructure being built on the island in preparation for the Taurus project, Orbital is
undergoing a $45 million expansion of its northern Virginia campus, Reed said.

The island also houses $75 million of Navy infrastructure on its northern end.
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Virginia Commercial Space Flight Authority Board Chairman Vincent C. Boles, who rode along on Wednesday's
tour, said the spaceport's biggest challenge now is the "aggressive timetable" for. the Orbital missions.

Boles is general manager of the Advanced Technology Division of The Aerospace Corp. in Chantilly and has 30
years experience in the aerospace industry.

"We've made the big crossroads. Getting that first launch up was a big milestone,” Boles said. Now, with the
NASA-Orbital contract, the authority's business model, which called for measured growth, "all of the sudden
became real."

"We're going to be going through the evolution of what | call the emérging authority," in order fo maintain support
for the spaceport's current work and prepare for more in the future.

"It's risky business; It's non-forgiving," Boles said of the commercial space business, adding, "You don't get do-
overs."

Our views: NASA'’s brightest star
Final Hubble repair mission sets stage for telescope’s grand finale

&

Florida Today (Editorial)

Ever since humans stood upright and gazed at the night sky, we've been awed by the heavens.
And asking the eternal questions;

How was the universe born? What makes it tick? Are we alone in its vastness?

More than any instrument crafted by man'’s ingenuity, NASA’'s Hubble Space Telescope has striven to answer
those guestions, revolutionizing our understanding of the cosmos and our place in it.

Now, the instrument is poised for a grand finale of observation as shuttie Atlantis' crew prepares for liftoff Monday
from Kennedy Space Center on the fifth and final Hubble repair mission that will allow the telescope to look
deeper into space than ever before.

In work akin to orbital brain surgery, spacewalking astronayts will install a new camera, sensors, gyroscopes and
batteries that will allow Hubble to function through at least 2014, after which it will fiame out in a funeral plunge
through the aimosphere.

But before then — providing the operation goes well — Hubble should unleash more historic discoveries,
cementing its place as NASA’s brightest star and alongside the Apollo moon landings as among humanity’s
greatest scientific achievements.

Nearsighted start

While Hubble is a household name now, it had a star-crossed beginning.

The brainchild of astronomer Lyman Spitzer in 1946, NASA got behind the idea in the 1970s and billed the initial
$1.5 billion project as a "time machine” that could peer back to the earliest moments of the universe's existence.
its launch was delayed by the shuttie Challenger accident, and when shuttle Discovery ferried it into orbit in 1990,
the unthinkable happened:

A flaw in what was supposed to be the most perfect mirror made had left Hubble a near-sighted wreck, its pictures
a fuzzy biur. NASA became the butt of late-night jokes on TV and was crucified in Congress.

It took a life-saving repair flight in 1993 — where astronauts installed corrective optics similar to eyeglasses to
restore the telescope’s vision — to put Hubble on the fast track to posterity.
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Building on the accomplishments of Newton, Galileo and Einstein, it wasted no time turning science fiction into -
science fact and altering our fundamental understanding of how the universe works.
Stunning discoveries

Among its stunning discoveries:

e Hubble has nailed down the age of the universe at about 13.7 billion years, and with it the Big Bang, the
moment when scientists believe the cosmos was born in an explosion that created all matter and,
ultimately, us.

e Ithas proven the existence of black holes and confirmed the monsters — which gobble up everything that
comes their way — form the centers of galaxies, including our Milky Way.

o It has looked into clouds of interstellar gas where stars are born, examined quasars and supernova, and
studied the chemical makeup of planets in other solar systems to see if they might have the ingredients for
life,

In doing this and much more — and displaying its pictorial prowess on the Web — Hubble has captured the
public's imagination in a way never thought possible, becoming a cultural icon.

That's perhaps best shown in what is arguably its most famous picture, called the Hubble Deep Field.

Peering into a tiny speck of the sky, the telescope provided the deepest, most detailed visible view of the
universe, uncovering a bewildering assortment of at least 1,500 galaxies at various stages of evolution.

The photo is even more remarkable when you consider the view represents the typical distribution of galaxies in -
space, and so a universe infinitely filled with stars and planets.

Most noble quest

Outfitted with new gear, Hubble will continue its galactic photo shoot while also focusing its instruments on
something else: The hunt for dark matter, which is thought to comprise about 70 percent of the universe but about
which scientists know almost nothing.

Theory suggests it plays a role in the formation, rotation and evolution of galaxies, which makes Hubble’s
upcoming hunt a detective story of the highest order.

Centuries from now, Hubble will be cited as a turning point in uniocking the ancient mysteries of the universe and
opening our minds to new worlds of knowledge.

It has been a most noble quest that, we're happy to.say, still has a long way to go.
NASA needs mission booster
St. Petersberg Times (Editorial)

President Barack Obama said this spring that NASA was afflicted by "a sense of drift," but the
reality is far worse. The nation's space agency has no permanent administrator. It is set to
retire the space shuttle, yet its replacement craft has been hard hit by technical and budget
problems.

The expected five-year gap between the shuttle's end and the return to manned space flight has caused a brain
drain in the space industry. Officials on the Space Coast near Kennedy Space Center expect to lose as many as
10,000 jobs in the coming years.
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Meanwhile, the Obama administration announced last week that an independent panel would take a "fresh look"
at NASA's space fiight program. This is a poor time for the president to contribute to the same "sense of drift" he
hemoaned in March.

The space agency needs a new sense of purpose and strong leadership to carry it out. But in Washington, the
Obama White House continues to fiddle, while in Florida leaders have failed to rally around a high-tech industry
that could chart a new course for the state. The embattied president of Space Florida resigned iast week, and
U.S. Sen. Bill Nelson said Friday that agency should "clean house."

The president's $18.7 billion budget for NASA retains the plan to fly nine more missions before retiring the space
shuttle in 2010. But the commitment to NASA seems to end there. The next-generation Consteliation rocket
project calls for a return to orbit by 2015 and moon-and-beyond flight by 2020. The review that Obama ordered
last week should clarify by August whether the return of manned ﬂlght — and the budget commitments to make it
possible — are, in this recession, a presidential priority.

The end of shuttle flights, even if they extend into 2011, will have devastating effects on Florida. The Cocoa
Beach Area Chamber of Commerce estimates that job losses at Kennedy could cost another 18,000 jobs across
the region. The layoffs will only compound the fall in property values as many aerospace workers try to relocate or
seek retraining for other jobs. _

The state needs to develop a space policy as the White House reassesses its own plans for NASA. The industry
has too much history in Florida and too much promise for the state’s economy to tie it solely to the whims of this
administration's vision for space exploration.

Florida should find incentives to keep the industry's technical base and to compete for commercial space
ventures. At the least, Florida can remain on the cutting edge until the Obama administration sorts out whether,
how and when to return to flight.

END

More detailed space news can be found at:

hitp://spacetoday.net/
hitp://mww bulletinnews.com/nasa/

-KjH
Kyle Herring
NASA Public Affairs - Space Shuttle Program

"The Skulis met the Pythons

Down at the First Street station
Alliances have been made in alleyways
All across the nation™
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Mcconnell, Stephen (HQ-NB040)

From: Suffredini, Michael T. (JSC-0OA111)

Sent: Wednesday, May 20, 2009 12:43 AM

To: Read, Michael E. (JSC-OX111); Gerstenmaier, William H. (HQ-CA000}; Shireman, Kirk A.
{JSC-OA111)

Subject: RE: For concurrence: Soyuz confract release & RTQ

| concur.

From: Read, Michael E. (JSC-0X111)
Sent: Tuesday, May 19, 2009 5:07 PM
To: Gerstenmaier, William H. (HQ-CA000); Shireman, Kirk A. (JSC~0A111), Suffredini, Michael T. (JSC-OA111)
Subject: Fw: For concurrence: Soyuz contract release & RTQ '

Bill, the contract has cargo services through 2011, along with crew transportaation, and now we are adding crew rotations
for 2012.

We helped edit the background paper and the RTQs.

Mike

From: Ruiz, Marianne D. (JSC-BG111)

To: Read, Michael E. (JSC-OX111)

Sent: Tue May 19 16:43:50 2009 -
Subject: FW: For concurrence: Soyuz contract release & RTQ

FYI

From: Gerstenmaier, William H. (HQ-CAD00)

Sent: Tuesday, May 19, 2009 4:36 PM

To: Trinidad, Katherine (HQ-NB070); Cline, Lynn (HQ-CA000); Radzanowski, David P. (HQ-CI000)

Cc: Yembrick, John (HQ-NB070); Curie, Michael (HQ-NB070); Irving, Richard R, (HQ-NC080); Suffredini, Michael T. (JSC-
OAl111); Shireman, Kirk A. (JSC-OA111); Ruiz, Marianne D. (JSC-BG111)

Subject: RE: For concurrence: Soyuz contract release & RTQ

I think the overall contract is for more than just crew services. Please verify | sometimes get confused with the
barter. Otherwise ok. Has the 1SS program reviewed and are they ok? :

thanks
hillg

<<Soyuz Contract PR.doc>> <<Soyuz Seat Contract RTQ QOER Edits.doc>>

From: Trinidad, Katherine (HQ-NB070)
Sent: Tuesday, May 19, 2009 4:30 PM
To: Gerstenmaier, William H. (HQ-CA000); Cline, Lynn (HQ-CA000); Radzanowski, David P. (HQ-CI000)
Cc: Yembrick, John (HQ-NBO70); Curie, Michael (HQ-NB0O70); Irving, Richard R. (HQ-NC08O0)
Subject: For concurrence: Soyuz contract release & RTQ
1



Hello- Attached are the Soyuz contract release and updated RTQ for your concurrence. They have
been approved by OER/Condes and JSC. Please let us know if there are any concerns. Thanks, K

<< File: Soyuz Contract PR.doc >> << File: Soyuz Seat Contract RTQ OER Edits.doc >>



Mcconnell, Stephen (HQ-NB040)

From: Read, Michael E. {JSC-0X111)

Sent: Tuesday, May 19, 2009 6:20 PM

To: Gerstenmaier, William H. (HQ-CAQJ00); Shireman, Kirk A. (JSC-OA111); Suffredini, Michael T.
(JSC-0OA111)

Subject: RE: For concurrence: Soyuz contract release & RTQ

Yes, from my perspective they are accurate and complete, and ready for usage upon receipt of a signed contract modification from
Roscosmos...which is expected any day.

Mike

From: Gerstenmaier, William H. (HQ-CA000)

Sent: Tuesday, May 19, 2009 5:12 PM

To: Read, Michael E. (JSC-OX111); Shireman, Kirk A. (JSC-OA111); Suffredini, Michael T. (JSC-OA111)
Subject: Re: For concurrence: Soyuz contract release & RTQ

Are they ok?
Thanks

Billg

From: Read, Michael E. (JSC-OX111)

To: Gerstenmaier, William H. (HQ-CA000); Shireman, Kirk A. (JSC-OA111); Suffredini, Michael T. (JSC-OAL11I)

Sent: Tue May 19 17:06:52 2009 -
Subject: Fw: For concurrence: Soyuz contract release & RTQ

Bill, the contract has cargo services through 2011, along with crew transportaation, and now we are adding crew rotations for 2012,
We helped edit the background paper and the RTQs.

Mike

From: Ruiz, Marianne D. (JSC-BG111}

To: Read, Michael E. (JSC-OX111)

Sent: Tue May 19 16:43:50 2009

Subject:"FW: For concurrence: Soyuz contract release & RTQ

FYI

From: Gerstenmaier, William H. (HQ-CA000)

Sent: Tuesday, May 19, 2009 4:36 PM

To: Trinidad, Katherine (HQ-NBQ70); Cline, Lynn (HHQ-CAQ000); Radzanowski, David P. (HQ-CI000)

Ce: Yembrick, John (HQ-NB070); Curie, Michael (IIQ-NB070); Irving, Richard R. (IIQ-NC080); Suffredini, Michael T. (JSC-
OA111); Shireman, Kirk A. (JSC-OA111}; Ruiz, Marianne D. (JSC-BG111)

Subject: RE: For concurrence: Soyuz contract release & RTQ

I think the overall contract is for more than just crew services. Please verify I sometimes get confused with the barter. Otherwise ok,
Has the ISS program reviewed and are they ok?



thanks
billg

<<Soyuz Contract PR.doc>> <<Soyuz Seat Contract RTQ OER Edits.doc>>

From: Trinidad, Katherine (HQ-NB070)

Sent: Tuesday, May 19, 2009 4:30 PM

To: Gerstenmaier, William H. (HQ-CA000); Cline, Lynn (HQ-CA000); Radzanowski, David P. (HQ-CI000)
Ce: Yembrick, John (HQ-NB070); Curie, Michael (HQ-NB(70}; Irving, Richard R. (HQ-NC080)

Subject: For concurrence: Soyuz contract release & RTQ

Hello- Attached are the Soyuz contract release and updated RTQ for your concurrence. They have been approved by OER/Condes and
JSC. Please let us know if there are any concerns. Thanks, K

<< File: Soyuz Contract PR.doc >> << File: Soyuz Seat Contract RTQ OER Edits.doc >>
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Mcconnell, Stephen (HQ-NB040)

From: Gerstenmaier, William H. (HQ-CA000)

Sent: Tuesday, May 19, 2009 6:12 PM

To: Read, Michael E. (JSC-0X111); Shireman, Kirk A. (JSC-OA111); Suffredini, Michael T. (JSC-
OA111)

Subject: Re: For concurrence: Soyuz contract refease & RTQ

Are they ok?

Thanks

Billg

From: Read, Michael E. (J5C-OX111)

To: Gerstenmaier, William H. (HQ-CA000); Shireman, Kirk A, (J5C-OA111); Suffredini, Michael T. (JSC-OA111)
Sent: Tue May 19 17:06:52 2009

Subject: Fw: For concurrence: Soyuz contract release & RTQ

Bill, the contract has cargo services through 2011, along with crew trané'portaation, and now we are adding crew rotations
for 2012.

We helped edit the background paper and the RTQs.

Mike

From: Ruiz, Marianne D. (J5C-BG111)

Ta: Read, Michael E, (JSC-0X111)

Sent: Tue May 19 16:43:50 2009

Subject: FW: For concurrence: Soyuz contract release & RTQ

FYl

From: Gerstenmaier, William H. (HQ-CA000)

Sent: Tuesday, May 19, 2009 4:36 PM

To: Trinidad, Katherine (HQ-NBO70); Cline, Lynn (HQ-CA000); Radzanowski, David P. (HQ-CI000)

Cc: Yembrick, John (HQ-NBO70); Curie, Michael (HQ-NB070); Irving, Richard R. (HQ-NC080); Suffredini, Michael T. (JSC-
OA111); Shireman, Kirk A. (JSC-0A111); Ruiz, Marianne D. (JSC-BG111)

Subject: RE: For concurrence: Soyuz contract release & RTQ

I think the overall contract is for more than just crew services. Please verify | sometimes get confused with the
barter. Otherwise ok. Has the ISS program reviewed and are they ok?

thanks
billg

<<Soyuz Contract PR.doc>> <<Soyuz Seat Contract RTQ CER Edits.doc>>

From: Trinidad, Katherine (HQ-NB070)



Sent: Tuesday, May 19, 2009 4:30 PM

To: Gerstenmaier, Wiliiam H. (HQ-CA000); Cline, Lynn (HQ-CA00Q); Radzanowski, David P. (HQ-CI000)
Cc: Yembrick, John (HQ-NB070); Curie, Michael (HQ-NB070); Irving, Richard R. (HQ-NC080)
Subject: For concurrence: Soyuz contract release & RTQ

Hello- Attached are the Soyuz contract release and updated RTQ for your concurrence. They have
been approved by OER/Condes and JSC. Please let us know if there are any concerns. Thanks, K

<< File: Soyuz Contract PR.doc >> << File: Soyuz Seat Contract RTQ OER Edits.doc >>



Mcconnell, Stephen (HQ-NB040)

From: Read, Michael E. {JSC-OX111)

Sent: Tuesday, May 19, 2009 6:07 PM

To: Gerstenmaier, William H. (HQ-CAQ00); Shireman, Kirk A. (JSC-OA111); Suffredini, Michael T.
(JSC-0A111)

Subject: Fw: For concurrence: Soyuz contract release & RTQ

Attachments: Soyuz Contract PR.doc; Soyuz Seat Contract RTQ OER Edits.doc

Bill, the contract has cargo services through 2011, along with crew transportaation, and now we are adding crew rotations
for 2012. .

We helped edit the background paper and the RTQs.

Mike

From: Ruiz, Marianne D. (JSC-BG111)

To: Read, Michael E. (JSC-0X111)

Sent: Tue May 19 16:43:50 2009

Subject: FW: For concurrence: Soyuz contract release & RTQ

FY!

From: Gerstenmaier, William H. (HQ-CA000)

Sent: Tuesday, May 19, 2009 4:36 PM

To: Trinidad, Katherine (HQ-NBO070); Cline, Lynn (HQ-CA000); Radzanowski, David P. (HQ-CI000)

Cc: Yembrick, John (HQ-NB070}; Curie, Michael (HQ-NB070); Irving, Richard R. (HQ-NC080); Suffredini, Michael T. (JSC-
OA111); Shireman, Kirk A. (JSC-OA111); Ruiz, Marianne D. (JSC-BG111)

Subject: RE: For concurrence: Soyuz contract release & RTQ

I'think the overall contract is for more than just crew services. Please verify | sometimes get confused with the
barter. Otherwise ok. Has the ISS program reviewed and are they ok?

thanks
billg

<<Soyuvz Contract PR.doc>> <<Soyuz Seat Contract RTQ OER Edits.doc>>

From: Trinidad, Katherine (HQ-NB070)

Sent: Tuesday, May 19, 2009 4:30 PM

To: Gerstenmaier, William H. (HQ-CAD0O); Cline, Lynn (HQ-CAD00); Radzanowski, David P. (HQ-CI000)
Cc: Yembrick, John (HQ-NB070); Curie, Michael (HQ-NB070); Irving, Richard R. (HQ-NC080)

Subject: For concurrence: Soyuz contract release & RTQ

Hello- Attached are the Soyuz contract release and updated RTQ for your concurrence. They have
been approved by OER/Condes and JSC. Please let us know if there are any concerns. Thanks, K



<< File: Soyuz Contract PR.doc >> << File: Soyuz Seat Contract RTQ, OER Edits.doc >>
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Cordero, Jessica A. (JSC-AP111)

From: Read, Michael E. (JSC-0X111})

Sent: Wednesday, May 13, 2009 12:18 PM

To: Ruiz, Marianne D. (JSC-BG111); Skowron, Gait L. (JSC-BG111); Autry, Katherine K. {JSC-
BG111)

Co: Suffredini, Michael T. (JSC-0A111); Jennings, Kelly J. (J5C-BG111)

Subject: RE: Russian Contract Mod

Except that the addition under "Status’ should read *..beyond those already contracted through the fall of
201r, . not 2012, .

Mike Read

Manager, Russian Integration Qffice
International Space Station Program
NASA/Johnson Space Center
281-244-7656 (Office)

713-470-8258 (Blackberry)

From: Ruiz, Marianne D. {JSC-BG111)

Sent: Wednesday, May 13, 2009 11:47 AM

To: Read, Michael E. (JSC-0X111); Skowron, Gail L. (JSC-BG111); Autry, Katherine K. (JSC-BG111}
Ce: Suffredini, Michael T. (JSC-0A111); Jennings, Kelly 1. (JSC-BG111)

Subject: FW: Russian Contract Mod

i tat Jeff know that | was fine with the attachment.

From: Jefferson, Harold V. (HQ-LHO20)
Sent: Wednesday, May 13, 200S 11:24 AM
To: Ruiz, Marianne D. (JSC-BG111)

Cc: Jefferson, Harold V. (HQ-LH020)
Subject: FW: Russian Contract Med

Marianne,
Are you ok with the attached ianguage in the event Scolese is asked guestions by the media or Hill?

<< File: Soyuz Contract 051309 1130 EST.doc >>

-

td

u

Haroid V. Jefferson

Sr. Procurement Anaiyst



300 E Sireet S.W. |, Suite 5082
Washington, DC 20648-0001

202.358.0408 Voice

WARNING! - This document contains pre-decisional, sensitive or unclassified proprietary informatior and/or contains
other non-public information. Recipients are rot authorized o forward this information to individuals not having a "need to
xnow" within MASA, or to persons outside NASA, without the express written consent of the sender.

DISCIPLINARY ACTION -- Use, dissemination, distribution or reproduction of this information fo or by unintended
recipients, including but not limited to non-NASA recipients, may aiso be uniawful. Individuals who make such
unautharized distributions may be subject to criminal prosecution, disciplinary or other administrative action(s) in
appropriate situations.

From: Mckay, Meredith (HQ-TEQQO)

Sent: Wednesday, May 13, 2009 11:42 AM o

To: Kieffer, Margaret (HQ-NC080); Irving, Richard R. (HQ-NCO080); Cfine, Lynn (HQ-CAQOQ); Curie, Michael (HQ-NBO70);
Yembrick, John (HQ-NB070); Trinidad, Katherine (HQ-NBQ70); Brubaker, Sandra (HQ-NCO60)

Cc: Jefferson, Harold V. (HQ-LH020); Sofge, Albert D. (HQ-TEQQQ); Feldstein, Karen C. {HQ-TEQQO); Braukus, Michael J.
(HQ-NB070); Frank, Robin Jo (HQ-MEQQQ)

Subject: RE: Russian Contract Mod

Using the wp from the last hearing prep (at {east the last draft we saw}, 've added two sentences about the
press report being out there sc he’s not surprised.

The last sentence in the “Status” section is pretty much what ¥'d suggest he say. While it is unfortunate that
Roscosmaos spoke up early {which we’ve conveyed to them}, we don't want to go down the road of

commenting about what's in the draft contract mod.

If the mod does get sighed before the hearing, then we can update accordingly.

From: Kieffer, Margaret (HQ-NCOB0)

Sent: Wednesday, May 13, 2009 11:15 AM

To: Mckay, Meredith (HQ-TEQ00); Irving, Richard R. {(HQ-NCO0B0); Cline, Lynn (HQ-CACQ0); Curie, Michael (HQ-NBO70);
Yembrick, John (HQ-NB070); Trinidad, Katherine (HQ-NBQ70); Brubaker, Sandra (HQ-NC060)

Cc: Jefferson, Harold V. (HQ-LHO20); Sofge, Albert D. (HQ-TEQQO); Feldstein, Karen C, (HQ-TE0Q0); Braukus, Michae! J.
(HQ-NB070) .
Subject: RE: Russian Cantract Mod

Meredith: Scolese will likely get asked about the contract/costs at his hearings next week, the first of which wili be
Tuesday. Please have folks prepare a short wp that provides Scolese background on the procurement and alsa provides
him a statement he can say publically both befare it is signed and after.

Need this material by Thurs evening.
Thanks

M




Margaret Kieffer

Director, Legislative Liaison Division

NASA Office of Legislative & Intergovernmental Affairs
{202)358-1905 phone

{202)358-4340 fax
margaret.kieffer@nasa.gov

From: Mckay, Meredith (HQ-TEQOQ)

Sent; Wednesday, May 13, 20095 11:07 AM

To: Mckay, Meredith (HQ-TEQOO}; Irving, Richard R. (HQ-NC080}; Cline, Lynn (HQ-CA000); Curie, Michae!l (HQ-NBO70);
Yembrick, John (HQ-NBO70); Trinidad, Katherine (HQ-NBO70); Brubalker, Sandra (HQ-NC060)

Ce: Kieffer, Margaret (HQ-NC080); Jefferson, Harold V. (HQ-LHO20); Sofge, Albert D. (HQ-TE0QQ); Feldstein, Karen C.
(HQ-TE000); Braukus, Michael J. (HQ-NBO70)

Subject: RE: Russian Contract Mod

And now Roscosmos is telling ISC it could be early next week whenthe documents are signed.

From: Mckay, Meredith (HQ-TEQOO)

Sent: Wednesday, May 13, 2005 10:35 AM '

To: Irving, Richard R, (HQ-NC080); Cline, Lynn (HQ-CAQ0Q); Curie, Michael (HQ-NB070); Yembrick, John (HQ-NB070);
Trinidad, Katherine (HQ-NB070); Brubaker, Sandra (HQ-NCO60)

Cc: Kieffer, Margaret (HQ-NC080); Jefferson, Harold V. (HQ-LH020); Sofge, Albert D. (HQ-TEQQQ); Feldstein, Karen C,
(HQ-TE00Q); Braukus, Michael J. (HQ-NBO70}

Subject: RE; Russian Contract Mod

Press article below. Qur colleagues in the ISSP at JSC said they expect the contract mod to be signed by
Roscosmos Thursday or Friday this week.

Russia, US agree on $51 million price for Soyuz
space trip

Today, 02:16 PM

Russian space agency Roskosmos and NASA have reached agreement on the price of a flight for US
astronauts on the Russian Soyuz space shuttle.

Starting 2012, the flight will cost $51 million, head of Roskosmos, Aleksel Krasnov, said in Moscow on
Wednesday.

“We have approved with our American partners the sum of $51 million, starting from 2012,” Krasnov
was quoted by Itar Tass as saying.

According to Krasnov, the cost of the ride on the Soyuz, the three-seat spacecraft currently used to
carry people to the ISS and back, will depend on the inflation rate.



Prices for tourist flights will also grow inline with inflation and the foreign currency exchange rate,
Krasnov added.

The head of Roskosmos said the future of space tourism depended on the amount of Russian
astronauts working at the orbital station.

If Russia has three cosmonauts working at the ISS at the same time, the Soyuz capsule will have no
vacant space left to seat space tourists, he said.

Meanwhile, Roskosmos and Space Adventures are selecting candidates for the possible September
flight to the Space Station. )

From: [rving, Richard R. (HQ-NC080)

Sent: Wednesday, May 13, 2009 10:28 AM

To: Cline, Lynn {HQ-CA000); Curie, Michael {HQ-NB070); Yembrick, John (HQ-NBO70); Trinidad, Katherine (HQ-NBO70);
Brubaker, Sandra (HQ-NC06Q)

Cc: Kieffer, Margaret (HQ-NC0O80); Mckay, Meredith (HQ-TECDQ); Jefferson, Harold V. {(HQ-LH020)

Subject: Russian Contract Mod

All,

Have just chatted with Harold Jefferson, who provided me with an e-mail printout (courtesy OER) from a Russian news
release about the price of Soyuz seats starting in 2012,

To Mike, is JSC working on a contract PR on this one (Harold thought they might be)?

To Sandy, do we have the ANOSCA info from which | can gin up a short announcement in case there is no PR in the
works?

Thanks,

--Rick

Richard R. Irving

Office of Legislative and Intergovernmental Affairs
National Aeronautics and Space Administration
(202) 358-0084

“richard.r.irving@nasa.gov”



Cordero, Jessica A. (JSC-AP111)

From: Ruiz, Marianne D. (JSC-BG111)

Sent: Wednesday, May 13, 2008 11:47 AM

To: Read, Michael E. (JSC-0X111); Skowron, Gail L. (JSC-BG111}); Autry, Katherine K. {(JSC-
BG111)

Cc: Suffredini, Michae! T. (JSC-QA111); Jennings, Kelly J. (JSC-BG111)

Subject: FW: Russian Contract Mod

Attachments: Soyuz Contract 051309 1130 EST.doc

| fet Jeff know that | was fine with the attachment.

From: lefferson, Harold V. (HQ-LH020)
Sent: Wednesday, May 13, 2009 11:24 AM
Ta: Ruiz, Marianne D. (1SC-BG111)

Cc: Jefferson, Harold V. (HQ-LHO20)
Subject: FW: Russian Contract Mod

Marianne,

Are you ok with the attachad language it the event Scolese is asked guestions by the media or Hilt?

Jeff

Harold V. Jefferson

Sr. Procurement Analyst

300 E Street S.W. , Suite 5082
Washington, DC 20546-0001

202.358.0408 Voice

IWARNING! -- This document contains pre-decisionai, sensitive or unclassified proprietary information and/or contains
other non-public information. Recipients are not authorized tc forward this information o individuals not having a "need to
know" within NASA, or to persons outside NASA, without the express written consent of the sender.

DISCIPLINARY ACTION — Use, dissemination, distribution ar reproduction of this information to or by unintended
recipients, including but not imited to non-NASA recipients, may also be unlawful. Individuals who make such
unauthorized distributions may be subject to criminal prosecution, disciplinary or other administrative action{s) in
appropriate situations.

From: Mckay, Meredith (HQ-TE0QQ)
Sent: Wednesday, May 13, 2009 11:42 AM
To: Kieffer, Margaret (HQ-NC080); Irving, Richard R. {HQ-NCOBO); Cline, Lynn (HQ-CA0QQ); Curie, Michael (HQ-NBO70);

1



Yembrick, John (HQ-NBO70); Trinidad, Katherine (HQ-NBO70); Brubaker, Sandra (HQ-NCO60)

Cc: Jefferson, Harold V. {HQ-LH020); Sofge, Albert D. (HQ-TE0QO); Feldstein, Karen C. (HQ-TEQQO); Braukus, Michael J.
{HQ-NB070); Frank, Robin Jo (HQ-MEOOD)

Subject: RE: Russian Contract Mod

Using the wp from the last hearing prep {at teast the last draft we saw), 've added two sentences about the
press report being out there so he’s not surprised.

The last sentence in the “Status” section is pretty much what I'd suggest he say. While it is unfortunate that
Roscosmos spake up early (which we’ve conveyed to them}, we don’t want to go down the road of
commenting about what's in the draft contract moc.

i the mod does get signed before the hearing, then we can update accordingly,
[a]

From: Kieffer, Margaret (HQ-NCOB0)

Sent: Wednesday, May 13, 2009 11:15 AM

To: Mckay, Meredith (HQ-TEQOQ); Irving, Richard R, (HQ-NC080); Cling; Lynn (HQ-CAQQQ); Curie, Michael {HQ-NBO70);
Yembrick, John (HQ-NBO70); Trinidad, Katherine (HQ-NBQ7Q); Brubaker, Sandra (HQ-NCO060)

Cc: Jefferson, Harold V. (HQ-LH020); Sofge, Albert D. (HQ-TE000); Feldstein, Karen C. (HQ-TEQQO); Braukus, Michael J.
(HQ-NBO70)

Subject: RE: Russian Contract Mod

Meredith: Scolese will likely get asked about the contract/costs at his hearings next week, the first of which will be
Tuesday. Please have folks prepare a short wp that provides Scolese background on the procurement and also provides
him a statement he can say pubiically both before it is signed and after.

Need this material by Thurs evening.
Thanks

M

Margaret Kieffer

Director, Legisiative Liaison Division

NASA Offtce of Lagislative & Intergovernmental Affairs
(202)358-1905 phone

(202)358-4340 fax
margaret.kieffer@nasa.gov

From: Mckay, Meredith (HQ-TE0QQ)

Sent: Wednesday, May 13, 2009 11:07 AM

To: Mckay, Meredith {HQ-TE000); Irving, Richard R. (HQ-NCO080); Cline, Lynn (HQ-CA0Q0); Curie, Michael (HQ-NBO70);
Yembrick, John (HQ-NBO070); Trinidad, Katherine (HQ-NB070); Brubaker, Sandra (HQ-NCO060)

Cc: Kieffer, Margaret {(HQ-NC080); Jefferson, Harold V. (HQ-LH020); Sofge, Albert D. (HQ-TEQQO); Feldstein, Karen C.
{HQ-TEQOD); Braukus, Michael J. (HQ-NBO70)

Subject: RE; Russian Contract Mod



And now Roscosmas is telling ISC it could be early next week when the documents are signed.

From: Mckay, Meredith (HG-TEQOQ)

Sent: Wednesday, May 13, 2009 10:35 AM

To: Irving, Richard R. (HQ-NC080); Cline, Lynn (HQ-CA000); Curie, Michael (HQ-NBO70); Yembrick, John (HQ-NBO70);
Trinidad, Katherine (HQ-NBO70); Brubaker, Sandra (HQ-NC060)

Cc: Kieffer, Margaret (HQ-NC080); Jefferson, Harold V. (HQ-LH020); Sofge, Albert D. (HQ-TEQCO); Feldstein, Karen C,
(HQ-TE000); Braukus, Michael 1. (HQ-NB070)

Subject: RE: Russian Contract Mod

Press article beiow. Our colieagues in the ISSP at JSC said they expect the contract mod to be signed oy
Roscosmos Thursday or Friday this week.

Russia, US agree on $51 million price for Soyuz
space trip

Today, 02:15 PM

Russian space agency Roskosmos and NASA have reached agreement on the price of a flight for US
astronauts on the Russian Soyuz space shuttle.

Starting 2012, the flight will cost $51 million, head of Roskosmos, Aleksei Krasnov, said in Moscow on
Wednesday. )

“We have approved with our American partners the sum of $51 million, starting from 2012,” Krasnov
was quoted by [tar Tass as saying.

According to Krasnov, the cost of the ride on the Soyuz, the three-seat spacecraft currently used to
carry people to the ISS and back, will depend on the inflation rate.

Prices for tourist flights will also grow inline with inflation and the foreign currency exchange rate,
Krasnov added.

The head of Roskosmos said the future of space tourism depended on the amount of Russian
astronauts working at the orbital station.

If Russia has three cosmonauts working at the ISS at the same time, the Soyuz capsule will have no
vacant space left to seat space tourists, he said.
cardidates for the possible September

T
st

Meanwhile, Roskosmos and Space Adventures are seie
flight to the Space Station.

From: Irving, Richard R. (HQ-NCO080}

Sent: Wednesday, May 13, 2009 10:28 AM

To: Cline, Lynn (HQ-CAQQQ); Curie, Michael (HQ-NB070); Yembrick, John (HQ-NBO70); Trinidad, Katherine (HQ-NBQ70);
Brubaker, Sandra {HQ-NC060)

Cc: Kieffer, Margaret (HQ-NC080); Mckay, Meredith (HQ-TEQ0Q); Jefferson, Harold V. (HQ-LH020)

Subject: Russian Contract Med



Alt,

Have just chatted with Harold Jefferson, who provided me with an e-mail printout {(courtesy OER) from a Russian news
release about the price of Soyuz seats starting in 2012.

To Mike, is JSC working on a contract PR on this one {Harold thought they might be)?

To Sandy, do we have the ANOSCA info from which | can gin up a short announcement in case there is no PR in the
works?

Thanks,

—~Rick

Richard R. rving

- Office of Legislative and Intergovernmental Affairs
National Aeronautics and Space Administration
(202) 358-0084

"richard.r.irving@nasa.gov™
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RTQ: 09-12 5/28/09
SUBJECT: CONTRACT FOR RUSSIAN SOYUZ SERVICES

BACKGROUND: Since the procurement of seats in a Soyuz vehicle requires an advance
commitment of approximately three years, in early 2009, NASA and Roscosmos have been
discussing procurement of additional Soyuz crew transportation and related services after
the existing contract commitment. The latest procurement covers six seats for crew
rotations in 2012-2013. The previous procurement covered three seats in a fall 2011 launch
(spring 2012 landing).

A Continuing Resolution signed by President Bush on Sept. 30, 2008 included the
- extension of an exception to the Iran, North Korea and Syria Nonproliferation Act (INKSNA)
that allows NASA to negotiate these agreements for Soyuz services with Roscosmos.

How many additional Soyuz trips were under diseussion this year?

Modification 1 of the synopsis entitled "Procurement of-Crew Transportation and Rescue
Services from Roscosmos," published on April 16, 2009, clarified that a minimum of three
seats to a maximum of 24 seats could have been procured. This May 2009 contract
modification will provide for six U.S. Operating Segment (USOS) crew member rotations in
calendar years 2012 and 2013.

What was the value of the previous contract?

The full value of the December 2008 contract extension, providing for services for three
Soyuz seats in 2011, was approximately $141 million. The original contract was signed
Dec. 16, 1993. The basic contract was awarded for $400 million.

What is the value of the additional Soyuz services in this latest modification?

There have been 195 modifications issued to date and this May 2009 contract extension is
Modification 196. The value of Modification 196 is $306 million, which includes all
necessary training and preparation for launch, crew rescue, and landing of a long-duration
mission for six individual station crew members. The contract modification also provides for
crew post-flight rehabilitation, medical exams and services. Under the contract modification,
the Soyuz flights will carry limited cargo to and from the station and dispose of trash. The
cargo allowed per person is approximately 110 pounds (50 kilograms) launched to the
station, approximately 37 pounds (17 kilograms) returned to Earth, and trash disposatl of
approximately 66 pounds (30 kilograms).

What is the cost per seat for the six additional seats, and how does that compare to
what NASA was paying Russia for Soyuz support from the 2008 contract extension?
NASA is purchasing comprehensive Soyuz support including all necessary training and
preparation for launch, crew rescue and landing for an entire long-duration mission, as well
as some limited crew cargo delivery to and from the station. These services amount to
approximately$51 million for each crew rotation purchased in 2012- 2013. The average
cost for each crew rotation purchased in 2008 and flown in 2011-2012 was $47.1 million.
The increase covers a general rise in the cost of providing the services.



How does the price per seat compare to what spaceflight participants pay?
NASA is not part of the negotiations between Roscosmos and spaceflight participants. We
do not have the information to comment on the terms and conditions of these flights.

Why doesn't the contract extend Progress cargo shipments past 20117

NASA does not plan to purchase Russian Progress cargo services beyond the existing
services contracted through 2011. On Dec. 23, 2008, NASA awarded two International
Space Station Commercial Resupply Services contracts to companies that will deliver
cargo to the International Space Station after the retirement of the space shuttle. One was
awarded to Orbital Sciences Corp. of Dulles Va., and another was awarded to Space
Exploration Technologies (SpaceX) of Hawthorne, Calif. NASA ordered eight flights valued
at $1.88 billion from Orbital and 12 flights valued at $1.59 billion from SpaceX. The
maximum potential value of each contract is $3.1 billion. Based on known reguirements,
the value of both contracts is projected at $3.5 billion total.

Each contract calls for the delivery of a minimum of-2Q metric tons of unpressurized or
pressurized cargo to the space station, as well as'the return or disposal of cargo from the
orbiting complex. NASA will monitor the progress each company makes toward the
fulfilment of these services.

If U.S. commercial cargo capabilities are not available as early as planned, NASA will rely
on pre-positioned critical spares, delivered by the shuttle before its retirement, for
replacement of hardware and components. Space station operations may be affected if on- -
orbit components fail at a higher rate than predicted. The cargo up-mass capability of the
European Automated Transfer Vehicles (ATV) and Japanese H-II Transfer Vehicles (HTV)
will keep the station safe until U.S. cargo capabilities are available, but they may not ensure
high productivity operations.

Europe plans to fly four more ATVs between 2010 and 2013, and Japan plans to fly seven
HTVs in 2009-2015 under the current schedule.

NASA plans to minimize the risk to continued station viability and promote the development
of a competitive, low-Earth orbit space economy, which will grow as both government and
non-government users increase the demand for on-orbit services.

Where will the money come from?
Funding will come out of the "ISS Crew and Cargo Services" budget line that already has
been included in the NASA budget.

Why doesn't NASA use the money from this contract instead to support COTS-D?

In the near term, NASA must secure crew transportation from an experienced and qualified
provider that has a demonstrated capability, in order to ensure a continued U.S. presence
aboard the station. The Russian Soyuz is a proven, reliable vehicle operated by one of the
station's international partners. NASA will consider other sources for the transportation of
crew to ISS when that capability has been successfully demonstrated.



In the future, NASA is open to competitively procuring U.S. commercial crew transportation
services. However, it is essential that commercial cargo services be demonstrated first, in
order to meet the requirements of the resupply contracts already awarded and ensure
continued operations and maintenance of the station.

NASA will integrate U.S. commercial crew transportation vehicles into the station's logistics
rotation when that capability is demonstrated. NASA has proposed to Congress that they
apply a portion of Recovery Act funds for Exploration Systems through its Commercial
Crew and Cargo Program as initial steps to stimulate efforts within the private sector to
develop and demonstrate technologies that enable-commercial human spaceflight
capabilities.

What was the reason NASA modified the pre-solicitation regarding Soyuz seats?
NASA was going to buy a minimum of 18, the modification brought it down to three.

Modifications to pre-solicitations are not uncommon.-The parties determined that
contracting for a full year of Soyuz seats provided for the initial immediate crew rotation
needs of the USOS and gave NASA the opportunity to evaluate other potential crew
rotation providers in the future. For this modification, NASA chose to procure six seats
since it is highly unlikely a proven capability other than Soyuz will be available in the next
six months.

Why is NASA contracting more than the minimum of three Soyuz seats, as defined in .
the modified synopsis?

As stated by our partner and Soyuz services provider, Roscosmos, there is a three-year
lead time required to manufacture a Soyuz vehicle, which necessitates having a contract in
place for three Soyuz seats in the fall of 2012 by the fall of 2009. Currently, there is no
proven domestic capability to deliver cargo to the space station on non-human rated
vehicles which is expected to occur prior to demonstration of crew capability. In order to
ensure a continuous U.S. crew presence on board the station in the fall of 2012, it is
unlikely that a human rated capability could be guaranteed in the next six months (by the
fall of 2009). Therefore, Soyuz services through the fail 2012 launches were procured.

PAQOs:

Kelly Humphries/JSC, 281-244-5050
Katherine Trinidad/HQ, 202-358-3749 .
Michael Braukus/HQ, 202-358-1979

Concurrence:

Kirk Shireman, ISS Deputy Program Manager
Bill Gerstenmaier, Space Ops AA

Lynn Cline, Space Ops Deputy AA

Mark Uhran, Space Ops AAA for Space Station
Al Sofge, OER

Karen Feldstein , OER

Meredith McKay, OER
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Michael Braukus

Headquarters, Washington May 28, 2009
202-358-1979

michael.j.braukus@nasa.gov

Kelly Humphries

Johnson Space Center, Houston
281-483-5111
kelly.o.humphries@nasa.gov

CONTRACT RELEASE: C09-24
NASA EXTENDS CONTRACT WITH RUSSIAN FEDERAL SPACE AGENCY

WASHINGTON -- NASA has signed a $306 million modification to the current International
Space Station contract with the Russian Federal Space Agency for crew transportation and
related services in 2012 and 2013.

The firm-fixed price modification covers comprehensive Soyuz support, including all
necessary training and preparation for faunch, crew rescue, and landing of a long-duration
mission for six individual station crew members.

Space station crew members will launch on four Soyuz vehicles: two in spring 2012 and
two in fall 2012. Their landings are scheduled for fall 2012 and spring 2013, respectively.
The contract modification aiso provides for crew post-flight rehabilitation, medical exams
and services.

Under the contract modification, the Soyuz flights will carry limited cargo to and from the
station, and dispose of trash. The cargo allowed per person is approximately 110 pounds
launched to the station, approximately 37 pounds returned to Earth, and trash disposal of
approximately 66 pounds.

For more information about NASA and agency programs, visit:

http:/lwww.nasa.gov

-end-



Summary of Discussions
NASA-CNSA Science Working Group
June 30-July 1, 2008

Summary

On June 30 and July 1, 2008, delegations led by the U.S. National Aeronautics and Space
Administration (NASA) and the China National Space Administration (CNSA) met in
Beijing, China. The Chinese delegation also included representatives from the China
Meteorological Administration (CMA), the National Satellite Meteorological Center
(NSMC), the National Satellite Ocean Application Service (NSOAS) and the Chinese
Academy of Sciences (CAS). This was the first formal bilateral meeting of the NASA-
CNSA Earth and Space Science Working Groups. As only background information and
general topics were discussed at this first meeting, the two Working Groups met in combined
session; future Working Group meetings will likely consist of separate Earth science and
space science sessions.

The discussions were exploratory in nature and fotused'on providing general background
information about current and future science programs and plans at NASA and CNSA. The
two groups also discussed areas of potential mutual interest in Earth science and space
science. A complete delegation list is at Attachment 1.

Discussion Topics

Background and International Relations

On June, 30, Mr. Michael O’Brien, Assistant Administrator for External Relations, delivered
a non-paper on behalf of the U.S. Government to Mr. Luo Ge, Vice Administrator of CNSA,
who agreed to transfer the document to appropriate Chinese authorities. Mr. O’Brien then
provided an overview of NASA’s current overall plans in space exploration. He also gave a
summary of the manner in which NASA participates in international cooperative activities.
Mr. Wang Keran, Director General, Foreign Affairs Department provided a similar briefing
on CNSA activities.

Earth Observation Science Facilities Tour

On June 30, CNSA officials arranged a visit of the NASA delegation to the CMA Satellite
Center (CMA/NSMC) and the China Center for Earth Resources Satellite Data Application
(CRESDA). At CMA/NSMC the NASA delegation was given a tour of the system
operations facility and two briefings on the Chinese Feng Yun (FY) satellite series. At
CRESDA, the NASA delegation heard presentations on the Huan Jing (HJ) satellite series
and about the China-Brazil Earth Resources Satellite,

Space Science
On July 1, Dr. Marc Allen, Assistant Associate Administrator for Strategy, Policy and

International, Science Mission Directorate (SMD), gave an overview of SMD and reviewed
NASA’s method for making decisions on science missions. Dr, Paul Hertz, SMD Chief
Scientist, followed with a presentation on NASA’s current and future space science missions
and potential areas of collaboration.
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Following questions from the Chinese delegation regarding NASA’s programs, Dr. Wang
Chi, Deputy Director of Chinese Center for Space Science and Applied Research (CSSAR),
gave a background presentation on Chinese space science activities and future plans. Dr.
Hao Xifan, Deputy Director General, Lunar Exploration Program Center (CLEP) of CNSA,

then gave a presentation on the current status of Chang’e-1 and plans for future lunar robotic
missions.

———~

Earth Science X
On July 1, Dr. Michael Freilich, Director, Earth Science Division, SMD, provided a

summary of NASA'’s current missions and future plans in Earth observation and Earth
science.

Dr. Tang Junwu from NSOAS presented information about China’s ocean observing
satellites. Dr. Yu Tao, from CNSA’s Demonstration Center for Spacebome Remote Sensing
followed and presented information about the status of and applications arising from China’s
remote sensing activities. e

Summary of Next Steps

On July 1, Mr. Luo and Mr. O’Brien summarized the activities of the meeting and discussed

possible next steps. The delegations agreed to the following general activities and potential
future discussion topics:

e Mr. O’Brien and Mr. Luo will remain the working group points of contact. Eventually,
technical leaders for the two working groups will be determined based on the subject
areas chosen; '

e NASA will consider a reciprocal visit of the working groups to the United States to
further refine selected topics before the end of CY 2008;

e NASA and CNSA will begin discussion within respective governments on the possibility
of drafting a U.S.-China Framework Agreement on Civil Space Cooperation;

e Candidate topics for further discussion should be narrowed before the next meeting, by
mutual agreement;

o Candidate Earth Science topics for future discussion include: '

o U.S. researcher access to global measurements from the Chinese satellites in the Hai
Yang (HY)-1 and HY-2 ocean dynamics series

o Data exchanges related to aerosol robotic network ground stations that monitor
spectral aerosol optical depth, aerosol inversion products, and water in diverse aerosol
regimes

o Discussions and activities related to existing geodetic networks/solid Earth processes;
and

e Candidate Space Science topics for future discussion include:
o Data exchanges related to robotic lunar and planetary, astrophysics, and heliophysics
missions
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o Collaborative research and data analyses involving NASA and CNSA sponsored
scientists

o Invitation to CNSA to join NASA and other potential international partners in
studying a proposed International Lunar Network, a NASA-led international initiative
to create a network of science instruments on the lunar surface in the 2012-2016
timeframe. <

The meeting concluded with a discussion between Mr, O’Brien and Dr. Sun Laiyan,
Administrator of CNSA. Dr. Sun agreed with the next steps that were discussed during the
meeting. Dr. Sun and Mr. O’Brien also agreed that éach agency would clear the suggested
next steps within their respective governments.

i e e s -
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Attachment 1

Delegation -
United States
NASA
e Mr. Michael O’Brien, Assistant Administrator, Office of External Relations
-]

Dr. Marc Allen, Assistant Associate Administrator for Strategy, Policy and
International, Science Mission Directorate

Dr. Michael Freilich, Director, Earth Science Division, Science Mission Directorate
Dr. Paul Hertz, Chief Scientist, Science Mission Directorate

Mr. Justin Tilman, NASA Representative to Asia _ _ _
Mr. Chris Blackerby, International Programs Specialist, Office of External Relations

U.S. Embassy, Beijing e
e Dr. Virginia Curran, Second Secretary Engiraﬁﬁnent, Science, Technology and
Health, U.S. Embassy, Beijing '
e Mr. Christopher Green, Second Secretary, Environment, Science, Technology and
Health, U.S. Embassy, Beijing

China
CNSA
e Mr. Luo Ge, Vice Administrator
Dr. Zhang Wei, Director General, Foreign Affairs Department
Mr. Wang Keran, Deputy Director General, Foreign Affairs Department
Mr. Xu Yansong, Division Director, Foreign Affairs Department
Dr. Wang Cheng, Deputy Division Director of Satellite Applications
Dr. Hao Xifan, Deputy Director General, Lunar Exploration Program Center (CLEP)
Dr. Zang Zhenqun, Deputy Division Director of System Engineering Department
Dr. Huang Jianchun, Lunar Exploration Program Center
Dr. Liu Janzhong, Lunar Exploration Program Center

@]
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7

Prof. Wang Chi, Deputy Director General, CSSAR

Dr. Gu Xingfa, Director of Instifute of Remote Sensing Applications
Dr. Yu Tao, Vice Director of Institute of Remote Sensing Applications
Dr. Meng Qingyan, Institute of Remote Sensing Applications

NSMC
e Dr. Lu Naiquan, Vice Director of National Satellite Meteorological Center

NSOAS

e Dr. Tang Junwu, Leading Scientist, National Satellite Oceanic and Vice Director of
National Satellite Ocean Application Service
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National Aeronautics and
Space Administration

Office of the Administrator
Washington, DC 20546-0001

October 26, 2006
Dr. Yuan Jiajun
President
Chinese Academy of Space Technology
82 Zhichun Road, Haidian District L
100086 Beijing ’ '

People’s Republic of China

Dear Dr. Yuan:

Thank you for your hospitality during my recent visit to China. My visit to the
Chinese Academy of Space Technology was both informative and enjoyable.

I would like to thank you and your colleagues for your time and efforts. It was a
pleasure to have met you.

Sincerely,

ZA

Michael D, Griffin
Administrator

o
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National Aeronautics and
Space Administration

Office of the Administrator
Washington, DC 20546-0001

October 26, 2006

Dr. Wu Ji
Director
Chinese Academy of Sciences

1 Nanertiao Road, Zhongguancun, Haidian District
100080 Beijing

People’s Republic of China

2
3,
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Dear Dr. Wu:

Thank you for your hospitality during my recent visit to China. My visit to the
Center for Space Science and Applied Research was informative and enjoyable.

I would like to thank you and your colleagues for your time and efforts. It was a
pleasure to have met you.

Sincerely,

2

Michael D. Griffin
Administrator
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National Aeronautics and
Space Administration

Office of the Adminisirator
Washington, DC 20546-0001

October 26, 2006

Dr. Laiyan Sun
Administrator

China National Space Administration
8A Fucheng Road, Haidian District
100037 Beijing

People’s Republic of China £ |

Dear Dr. Laiyan:

Thank you for your support and the support of your colleégues.

Please convey my gratitude to your staff, including Mr. Xu Yansong and Mr. Wang
Kerans of the China National Space Administration Foreign Affairs Department.

It was a pleasure to have met you and I look forward to a continued dialogue
between our organizations.

Sincerely,

28

Michael D. Griffin
Administrator
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National Aeronautics and
Space Administration

Office of the Administrator
Washington, DC 20546-0001

October 26, 2006

Dr. Guo Huadong

Vice Secretary General
Chinese Academy of Sciences
52 Sanlihe Road

100864 Beijing

People’s Republic of China

S8,
X I

Dear Dr. Guo:

Thank you for your hospitality during my recent visit to China. My visits td the
various Chinese Academy of Sciences facilities were both informative and enjoyable.

I would like to thank you and your colleagues for your time and efforts. It was a

pleasure to have met you.

Sincerely,

Michael D. Griffin
Administrator
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National Aeronautics and
Space Administration

Office of the Administrator
Washington, DC 20546-0001

October 26, 2006

Professor Jiang Mianheng
Vice President

Chinese Academy of Sciences
52 Sanlihe Road

100864 Beijing

People’s Republic of China

Dear Professor Jiang:

Thank you for your hospitality during my recent visit to China. My visits to the

various Chinese Academy of Sciences (CAS) facilities were both informative and
enjoyable.

I also appreciated the opportunity to interact with China’s future space science and
technology leaders during the lecture to the graduate students of CAS. I thank you and
your colleagues for your time and efforts. It was a pleasure to have met you.

Sincerely,

AN

Michael D. Griffin
Administrator




National Aeronautics and
Space Administration

Office of the Administrator
Washington, DC 20546-0001

October 26, 2006

Dr. Zheng Guoguang

Vice Administrator

China Meteorological Administration

46 Nandajie Road, Zhongguancun, Haidian District
100081 Beijing

People’s Republic of China

equ.

Dear Dr. Zheng:

Thank you for your hospitality during my recent visit to China. My visit to the
China Meteorological Administration and the National Satellite Meteorological Center
was informative and enjoyable.

I thank you and your colleagues for your time and efforts. It was a pleasure to have
met you,

Sincerely,

L.

Michael D. Griffin
Administrator
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National Aeronautics and
Space Administration

Office of the Administrator
Washington, DC 20546-0001

October 26, 2006

The Honorable Xu Guanhua
Minister’

Ministry of Science and Technology
15B Fuxing Road, Haidian District
100862 Beijing

People’s Republic of China

Dear Minister Xu;

Thank you for your hospitality during my recent visit to China. My visit to the
Ministry of Science and Technology was informative and enjoyable.

I'thank you and your colleagues for your time and efforts. It was a pleasure to have

met you.

T

Sincerely,

8

Michael D. Griffin
Administrator



National Aeronautics and
Space Administration

- Office of the Administrator
Washington, DC 20546-0001

October 26, 2006
Dr. Shen Xuemin
Deputy Director
Shanghai Institute of Technical Physics
500 Yutian Road

200083 Shanghai
People’s Republic of China

2,
A

Dear Dr. Shen:

Thank you for your hospitality during my recent visit to China. My visit to the
Shanghai Institute of Technical Physics, Chinese Academy of Sciences were both
informative and enjoyable.

I thank you and your colleagues for your time and efforts. It was a pleasure to have
met you.

Sincerely,

Z

Michael D. Griffin
Administrator
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National Aeronautics and
Space Administration

Office of the Administrator
Washington, DC 20546-0001

October 26, 2006
Mr. Han Zheng
Acting Party Secretary and Mayor of Shanghai
1418 West Nanjing Road
200040 Shanghai

People's Republic of China

Dear Mr. Han:

Thank you for your hospitality during my recent visit to Chma My visit to
Shanghai was informative and enjoyable.

I enjoyed learning about the impressive city of Shanghai during the lunch that you
were so kind to host. It was a pleasure to have met you.

Sincerely,
LAY

Michael D. Griffin

Administrator
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National Aeronautics and
Space Administration

Office of the Administrator
Washington, DC 20546-0001

October 26, 2006

Dr. Jinghua Cao

Deputy Director

International Cooperation Burean

Chinese Academy of Sciences

52 Sanlihe Road

100864 Beijing ;
People’s Republic of China 7

Dear Dr. Cao:

I'would like to take this opportunity to acknowledge the hospitality that my
delegation and I received during our recent visit to China. My visits to the various
Chinese Academy of Sciences facilities were informative and enjoyable.

I'thank you and your colleagues for your time and efforts. It was a pleasure to have
met you,

Sincerely,

(L

Michael D. Griffin
Administrator
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National Aeronautics and
Space Administration

Headquarters
Washington, DC 20546-0001

May 9, 2006
repytoamnar  Office of External Relations

Mr. Luo Ge

Vice Administrator

China National Space Administration
8A, Fucheng Road

Haidian District

Beijing, 100037

People’s Republic of China

2t

Dear Mr, Luo:

Thank you again for visiting NASA and meeting with me on April 3, 2006. I enjoyed
seeing you again and appreciated the opportunity to continue our dialog regarding
developments in our respective civil space programs.

During our meeting, I was particularly pleased to receive your Administrator’s invitation
for the NASA Administrator to visit China, The NASA Administrator is pleased to
accept that invitation and is currently considering a visit to China sometime during the
September 21-27, 2006, timeframe.

The NASA Administrator’s overall objectives for his visit to China are to better
understand Chinese civil space capabilities and interests through facility tours and
meetings, as well as to exchange information regarding opportunities for working
together in Earth science research and lunar exploration. As such, he would be
particularly interested in visiting spacecraft development, test, and launch facilities,
including the Jiuquan launch facility, as well as Earth science and lunar exploration
research institutes.

As we discussed, NASA is looking forward to receiving your specific suggestions for site
visits and meetings. Mr. Peter Ahif is the NASA Point of Contact in my office for
making the associated arrangements. He can be contacted by telephone at

+1 202-358-0708 and by email at peter.r.ahlf@nasa.gov.



I look forward to our continued coordination on this matter and to the opportunity to see
you again in China.

N
e

Michael *Brien

Assistant Admmnstrator
for External Relations

Sln : erely,
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CHINA NATIONAL SPACE ADMINISTRATION

s

To:

Dr. Mike Griffin KRR
Administrator
NASA

Fax: +1-202-358-4329

Dear Mr. Griffin,

On behalf of China National Space Administration, I would like to extend
my invitation to you for an official visit to China in September of 2006.

This is the continuation of my visit to NASA in December 2004 and

following our extensive exchange on number of occasions for lunar L
exploration, human spaceflight, earth science and remote sensing ete.

Your trip will be considered as an implementation step between our two

Presidents’ proposal on space cooperation.

Enclosed is a proposed agenda,” more details will be available in the
coming weeks. Please let me know if there are any thing else that we
could facilitate during your visit to China,

I look forward to hearing from you and I await for your names of
delegation,

Sincerely yours,

.

Sun Laiyan
Administrator
CNSA

it MEINIRR B 8 S(100037)  Address: 8A, Fucheng Rd. Haidlan District, Beliing, 100097, P.R.C,
Tek +86-10-8868 1377/1379/1380/1306  Fax: +86-10~885B81515 E-mail: chaa@cnsa.gov.cn

4/2006 - 44 §H5~
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Reply 10 At ol

National Agronautics and
Space Adminisrration
Headguarters
Washington, DC 20546-0001
August 8, 2006

Office of External Relations

Dr. Sun Laiyan

Administrator

China National Space Administration

8A, Fucheng Road

Haidian Distriet

Beijing 100037 ) f
People’s Republic of China

1%
Ak

en~.

Dear Dr, Sun;

Thank you for your recent letter inviting the NASA Administrator to visit China in

September 2006. I am pleased to accept your invitation on his behalf. Dr. Griffin looks
forward to getting beiter acquainted with civil space officials in China, touring aerospace’
facilities, and discussing potential areas of mutual interest with you.

The NASA delegation plans to arrive in China on September 22, 2006, and to depart on
September 28, 2006. I appreciate the efforts of your staff and the progtess made to date

in planning this trip,
Tlook forward to meeting with you in Septembér.

Sincerely, -

Michael F. O’Brien
Assistant Administrator
for External Relations

ploe ¢ @®BIS -

18/19 39vd

SHOILVI3 WNY3LIX3

62EP-BGE-CBT




NASA Administrator Trip to China
Summary :

e Based on agreement between President Hu and President Bush in April 2006, the
NASA Administrator visited Beijing and Shanghai China on September 23-28,
2006. The NASA delegation was hosted by Dr. Sun Laiyan, Administrator of the .
China National Space Admuustratlon (CNSA)

e The NASA delegation included Adm1mstrator Mike Griffin, Associate
Administrator for Space Operations Bill Gerstenmaier, Assistant Administrator
for External Relations Mike O’Brien, Deputy Assistant Administrator for Public-
Affairs Dean Acosta, and Astronaut Shannon Lucid.

e NASA participated in meetings with the follﬁy,nng
-!" ‘&

» CNSA.: discussed respective plogrém plans and objectives, as well as
mutual interest in further discussions regardmg potential cooperation in
scientific data exchange, lunar exploration, and space debris trackmg and
mitigation.

» The Chinese Academy of Space Technology (CAST): reviewed CAST
programs and facilities for development, integration and testing of remote
sensing, space science, lunar, and human spacecraft

> The Chinese Academy of Sciences (CAS): received an overview of CAS
programs throughout China arid presented a public diplomacy lecture on
NASA programs to CAS graduate students

» The Center for Space Science and Applied Research (CSSAR), CAS:
reviewed programs and facilities for development of remote sensing,
lunar, and human spacecraft smentlﬁc payloads, as well as facilities for
science data management and applications

» The Shanghai Institute of Technical Physics (SITP) and the Shanghau
Astronomical Observatory (SHAO), CAS: received an overview of SITP
satellite payload development programs and SHAO observation
capabilities; discussed SHAO interest in scientific cooperation

» The China Meteorological Administration (CMA) National Satellite
Meteorological Center: @NSMC): reviewed programs and facilities for
downlink and applications of Chinese meteorological satellite data

» The Minster for Science and Technology (MOST): discussed respective
programs and mutual interest in further discussions regarding potential
science collaboration

» The Acting Communist Party Secretary in Shanghai and Mayor of
Shanghai: received an overview of Sharghai city development
achievements and plans.

o The NASA delegation did not meet with any Chinese human spaceflight program
officials.

BUGuLG



NASA met its trip obj ectlves of getting better acquainted with Chinese space -
officials, as well discussing areas of mutual interest and concern. With the
exception of China’s human spaceﬂlght program, Chinese officials were open
and forthcommg about their programs and interests, and expressed a strong
interest in cooperation with NASA.

China has developed broad and impressive capabilities in remote sensmg, and
space science, includiig plans for China’s first lunar o1b1ter mission in April
2007. It-was not possible to assess Chinese capab1h ies:in human spaceflight

since the NASA delegation was not allowed’ to visit facihtles related to huiman
space flight. .

NASA welcomes China’s emergence as a peaceful space-farmg nation. The trip
was a first, positive step towards closer relatugps between thé United States and
China in civil space activities. Given the: p‘ se of the trip, no specific

proposals for cooperation were dlscussedéa'n np agreements were signed.
c."

CNSA proposed that NASA and CNSA estabhsh workmg groups to discuss
oppottunities for collaboration in earth and si g science, lunar exploration, and
space debris tracking and mmgatlon CNS' ) posed that the two agencies
condugct yearly meetings to review these activities and suggested that CNSA
Administrator Sun is cons1der1ng a v1s1t to. the United Stafes in sprmg 2007.
Cooperatlon in human spaceﬂlght Was not discussed.

NASA responded with mterest to CNSA’s proposals, but noted that further
coor: dmatlon within the U.S. government would be required 1 pnor establishment
of workmg groups and discussion of specific cooperatlve proj jects.

Note: The Mlmster of Sclence and Technology asked 1f Chlna could participate
in the ISS Program The Adrmmstrator respOnded that no: such invitation was
contemplated by the ISS partners hip; ;ﬁ ti the absolute requirement
for openness and transparency among all ISS partners regardmg hurman space
flight activities. » :




e Meanwhile, NASA will continue current multilateral discussions that include
China in exploration strategy development, spectrum management, and orbital
debris management. -

. ‘lﬂ"yﬁ
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Amendment to the Iran, North Korea, and Sv_ria Nonproliferation Act

Sectional Analysis .

The Administration remains committed to the important objective of persuading the
Russian Government and Russian entities to improve their nonproliferation efforts
regarding Iran, North Korea, and Syria. Accordingly, the proposed amendment to the
Iran, North Korea, and Syria Nonproliferation Act (the Act) would maintain key existing
U.S. nonproliferation tools while allowing payments to Russian entities that support U.S.
obligations to the International Space Statxon (ISS) beyond December 31, 2011.

The provision would extend the Act’s exception to the prohibition on “extraordinary
payments” to the Russian government and Russian entities for goods:or services relating
to the ISS from January 1, 2012 to the end of the life of the ISS. It would exclude from
the exception any payments after December 31, 2011 for cargo services provided by a
Progress vehicle. The new provision would also, exdi’ude from the exception payments
for crew transportation or rescue services pxov1ded by‘a Soyuz vehicle once (1) the U.S.
Orion Crew Exploration Vehicle reaches Full Operational Capability or (2)aU.S.
commercial provider of crew transportation and rescue services demonstrates the
capability to meet ISS mission requirements.

An international partnership governed by an Intergovernmental Agreement (IGA) among
~ the United States, Canada, multiple European States, Japan and Russia established the
ISS. This partnership is a long-standing and interdependent one, with roles and
responsibilities outlined in the IGA and subordinate agreements for design, development
and operations of the program. Pursuant to the IGA and subordinate agreements, NASA
has an obligation to its non-Russian ISS Partners to provide crew rotation and rescue
services during the life of the ISS. Currently, the Russian vehicle Soyuz is the sole
provider of rescue services, with the Space Shuttle providing crew transportation. After

" Shuttle retirement, the partner: ship will be dependent on Russia to provide both crew
transportation and rescue services with Soyuz until the U.S. Orion Crew Exploration
Vehicle (CEV) achieves Full Operational Capablhty (currently projected for 2016) and
can provide crew transportation and rescue services, or a U.S. commercial provider can
demonstrate the capability to provide crew transportation and rescue services to meet ISS
mission needs. =

NASA has procured Soyuz services through the fall of 2011, consistent with existing
authority under the Act. Fabrication of Soyuz vehicles must begin approximately 36
months prior to launch based upon information provided by the Russian entities
responsible for manufacturing these vehicles. Thus, unless contractual arrangements for
rescue and crew rotation services after 2011 are concluded in 2008, the production of
Soyuz vehicles for U.S. crew transfer and rescue will be at risk. This in turn means that
prompt legislative action is needed to provide further relief beyond 2011 and allow for
the negotiation of these arrangements.
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Absent the proposed relief, the United States will be unable to meet one of its most
critical partner obligations: providing crew transportation and rescue services to
European, Japanese and Canadian crews. The United States would not have an American
“presence” aboard the ISS, either in terms of astronauts or access to research facilities for
the U.S. scientific community, if we could not purchase crew transportation and rescue
services from Russia, as no non-Russian crew transfer vehicles will be available until the
CEV reaches full operational capability or a U.S. commercial provider demonstrates the -
capability to meet ISS crew transportation and rescue needs. Given NASA'’s operational,
engineering, safety and other responsibilities for the ISS, NASA is concerned whether the
ISS could remain fully operational for any sxgmflcant time period absent an American
presence.

Moreover, the authority under the present exception to the Act has been used to obtain
ancillary goods and services from Russia in addition to crew transport and rescue. For
example, although purchased from Russia, the Zar y@plodule is legally a U.S. element
under the Space Station agreements and NASA must purchase unique tools and
engineering support, such as sustaining software, from Russia for the continued operation
of the module. NASA will have a continuing requirement to procure certain goods and
services where Russia offers unique capabilities, such as those related to Russian space
suits, software and hardware engineering support, and Extravehicular Activity tools and
training, which are required for effective operations onboard the ISS. This amendment
will allow NASA to continue to purchase such goods and services that are necessary to
meet U.S. responsibilities under the Space Station Agreements.

In addition, this limited relief being requested (i.e., through the life of the ISS) may be
necessary even after a U.S. commercial capability is available, because some potential
U.S. commercial providers of cargo services and of crew transportation and rescue
services have Russian contractors or other relationships with Russian entities that,
without this amendment, could trigger the Act’s “extraordinary payment” prohibition.

With respect to furthering the United States’ nonproliferation objectives and tools, in
addition to the positive incentive provided by prudent, closely monitored space
cooperation in areas of great benefit to the United States, the proposed amendment would
not affect the current nonproliferation framework. The first five sections of the Act-
establish a requirement to report to Comgress on every foreign person that transfers
controlled items to, or acquires controlied items from, Iran, Syria or North Korea and
authorizes sanctions against such foreign persons. These key reporting and sanctions
provisions would not be affected by the proposed amendment. In addition, the
amendment leaves in place the ban on any United States government agency making
extraordinary payments in connection with the ISS or other human space flight to any
persons (including entities) subject to sanctions under the Act or the Proliferation of
Weapons of Mass Destruction Executive Order (E.O. 12938, as amended by E.O. 13094)
or if the U.S. government agency (in consultation with other interested U.S. government
agencies) anticipates that such payments will be passed on to such persons. Finally,
specific proposals for cooperation with Russia would continue to be subject to review
under relevant mechanisms such as the State Department’s Circular 175 process for
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Proposed Anomaly for NASA in lnitial FY 2009 Couptinnine Resalutian
Eatensiog of NASA Exception 10 INKSNA

Anamuly:

“P.L.106-178. 30 USC 1701 nowe is amended m:subsection 7(1}B) by suriking |d1]l]dT\'
1. 2012”7 and inserting in leu thereof “luly 1, 2016,

Date Reawuired:

Fhus prosy i 1 urgerily m,umd i the it Lx&ymnum_ Rescduion vn i Octoker
2R , i

Rationale:

This amendment extends the exception 10 the Iran. North Koiea and Svyria

Nonpreliferation Act (P.L. 106-178. 50 L'.S.C 1701 note, “INKSNA™). which prohibits -
“extraordinary payments™ both “in cash™ and “in kind™” by the L.S. Govermment (whether

directiy or via contractors) fe the Russian Government, Roscosmos and entities under jts

zuthoriiy for the Intemutiohal Space Siation (1SS) ar relating to human :paceﬂiw 11

activinzs from lanuary 1, 201210 July 1, 2016, In 2005, Congress provided an axcoption

for ISS purchases and bariers through December 31, 201 1—-he projecied daie at thal

time wien NASA's new crew transportation system was 10 come online. With the

cxceplion granted in 2005, NASA is paying Russia for space vehicles for crew wransport.

rescue. and carge supplies berween 2006 and 2011.

NASA and the U.S. commercial scu(n are aggressively developing new domestic U S

crew ir 3nqpc-mlmn capabilities that will remove the dependency on Russian vehicle

However, NASA's current projecied date 1o bring U.S. crew wransportarion and rescu

capabilities online is now 2016, when the ULS, Orion Crew Exploration Vehicle will }

reached Full Operavanal Capability, and U.S. commercial providers of crew -

transpertanon ard rescue services e not expecied 1o hay e demaonsirated ihe LqunuLx oo

capability 1o meat 1SS mission needs before 2016,

This extension is necessary o ensure continusd LS. access to and presence onhuand i
ISSOimcluding crew varsportalion and rescue. cargo resupply services from U8,
commeroial providers. and Russian- uriigue equipment and capabilines (v p. suslainisg
engincering and spares)  Afier 2011 and unnl VLS. cepabilities are av qllah]c, the .S, b
no other means 10 meet these requirements and sustain the 1SS, The U S has made o
Mrajor i esmnent m. and been the Jeader of, the 1SS and mogt he able 1o mea 128
chhuations under the 1SS Agreements. retain U S, Jeadership of the 1SS, and u)‘in'-ul-s“'
apace. and sustain 1SS 1or post-Shittle operations and miliy wiion unil aliernative 4
cupabihtics are ovwdlahle.
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Whitz the care itvas’:mi‘-'e excEpiian Gnes not expers until 2011, this enignzion s
preently necded Rew 10 Negolate conracis for produc ctian of more Russian Saauz
wehicies, which w \‘ weke aprrovimaiely 36 months o develop. The current contract for

Sovuz services expires 1 the 7ali oF HH In order far the U.S. 10 han ¢ a contract n
place providing for Sovuz services beginning w it the crew rotgiion i the fall of 2013
unul the epre of 2912 Jemslain g ul]yul) L st be i place 1]»1-:c v ears prior 1o thai.
This exiension Mangine the cote nunpm]iI'crun’v._n'p aoals of INKSNA und ensures tha
1.8, commercinl nroniders can use Russian hardw are when providing domestic erew and
cargo sorvices o the 1SS This exiension also is consistenm w ith Section 201 of H.R.
0574 19e United S1z1es- Russian Federation Nuclear Cooperation Agreement Act of 2008,
as repeted by ihe House Commitiee on Foreign Affairs on July 23. 2008, and with the
inter « £ & 3103, the Intemationa) Space Station Paymeams Act of 2008, as introduced on
bebalf ~f e Admimstration by Senators BidenanB. Lugar on lune G, 2008

'
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NASA Administrator Trip to China
Main Messages

e As agreed by President Hu and President Bush in April 2006, the NASA Administrator is

visiting China on an invitation from Dr. Laiyan Sun, Administrator of the China National .,

Space Administration (CNSA).

e The purpose of the tup
Get better acquainted with Chinese civil space officials.
Visit Chinese aerospace facilities.
Understand Chinese plans for space exploration.
Encourage gleater Chinese transparency and mutual understandmg on c1v1l space
matters.
Conduct an exchange of views on areas of pgtential mutual interest and concern.

o
rl

¢ General messages:
NASA welcomes China’s emergence as a peaceful, space-faring nation.
NASA applauds China’s achievements and contributions in Earth science research
and human spaceflight. : '

e Given the purpose of the Administrator’s trip, it is premature to speculate on potential
NASA cooperation with Chinese aerospace entities.

o , Specific messages in this regard
Any future cooperation should be mutually beneficial and consistent with all existing
U.S. laws and regulations regarding U.S. activities with China.
Specific questions regarding U.S. pohcy toward China will be directed to the
Department of State.
We would like to understand Chinese plans for space exploration and Earth science
reseaich
We are interested in hearing Chinese views on other areas of potential mutual interest.

e Other areas for potential discussion: -
Regarding Earth science researeh, China has developed robust capabilities and NASA
appreciates the role of Chinesé scientists in a number of multilateral working groups
devoted to this type of research.

NASA also recognizes the partnership between NOAA and Chinese entities in
exchange of data and information, work on understanding the ocean’s role in climate,
and study of living marine resources and polar sciences.

¢ Following his visit to China, the NASA Administrator will report the results to the
President.
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FOR INTERNAL USE ONLY

RTQ: 06-XXX 8/30/06
SUBJECT: CHINA TRIP (DRAFT)

Background: The NASA administrator will be visiting China from September 22
through September 28, 2006. X

When is the NASA administrator going to China?

Dr. Griffin is scheduled to visit Chma from September 22 through September 28
2006.

What will he do there?
. 44{—*

As agreed by Presrdent Hu and Presrdent Bush sin April 2008, in the area of trylng
to deepen the relationshrp between our two nations, the NASA Administrator is
scheduled to visit China for the very first time. The purpose of this initial NASA
Administrator visit to China is to:. .

‘e Get-better acquarnted wrth Chmese crvrl space offtmals,

o Visit Chinese aerospace facilities;

e Understand Chinese plans for space exploration;

e Encourage greater Chinese transparency and mutual. understandrng on

civil space matters; :
e Exchange views on areas of potentlal mutual rnterest and concerm.

‘What speclfrc facrlltles wrll the Admlmstrator visit?

CNSA has organrzed vnsrts to

e the Chinese Academy of Space Technology (CAST), where space
hafdware is developed;

o' the Chinese Academy of Science (CAS) to view payload development
facilities in Beijing and Shanghai;

e the National Satellite Meteorological Center in Beijing to see satellrte
operations facilities; and ;

e the Jiuquan Launch Facrllty, the site of China's human space fllght
launches

He will also meet with several key science and technology sector officidls in
Beijing and Shanghai.
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FOR INTERNAL USE ONLY

What is NASA’s assessment of the Chinese space program?

NASA welcomes China’s emergence as a peaceful, space-faring nation. We
applaud China’s achievements in Earth science research and human spaceflight.
NASA notes in particular China’s contributions to the global effort to understand
the Earth and its processes, as well as Chma becoming the third nation to launch
humans into space.

How did this trip come about?

As agreed by President Hu and President Bush in April 2006, the NASA ,
Administrator is visiting China on an invitation from Dr. Laiyan Sun, Administrator:
of the China National Space Administration (CNSA).

Will NASA and China agree to any new aerospace cooperation as a result
of this trip? From NASA's perspective, what might areas of potential mutual
interest be? In other words, what kind of cooperation could NASA envision
with China?

Given the introductory nature of the Administrator’s trip, it would be premature to
speculate on potential NASA cooperation with Chinese aerospace entities that
could result from this visit.

It's important to note that any potential cooperation with China would need to be
mutually beneficial and consistent with all existing U.S. laws and regulations
regarding U.S. activities with China.

NASA looks forward to discussing Earth science research, and other areas of
potential mutual interest, including those already under discussion in multilateral
forums such as data sharing, spectrum management for lunar operations, and
orbital debris mitigation.

- Specific questions regarding U.S. poltcy toward China should be directed to the
Department of State.

=1

Does NASA currently cooperate with China?

NASA's cooperation with China currently consists of limited, Iow—level project-
specific Earth Science cooperatlon involving geodynamics/plate tectonics
research and joint participation in certain multilateral coordination groups, such
as the Committee on Earth Observation Satellites.
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'FOR INTERNAL USE ONLY

Does NASA plan to cooperate with China in the context of the Vision for
Space Exploration?

To date, NASA has no specific plans to. cooperate with China on the Vision for
U.S. Space Exploration. However, as directed by the President, NASA has been
actively seeking opportunities for international .involvement in the Vision. As part
of this NASA initiative, China has been participating in a multilateral effort among
13 countries to develop a global exploration strategy

What are NASA’s specific interests regarding the Chinese lunar program?

China.and several other natlons have publlcly announced plans for lunar robotic
activities. NASA would be interested in understanding China’s plans for space
exploration.

Any potentlal cooperation would be consrstent@wnh all exnstlng U S. laws and
regulations regarding U.S. activities with Chinaz, :

Is NASA planning to cooperate .with China in any scientific programs?

NASA currently has no SpeCIfIC plans for screntlflc cooperatlon Wlth Chlna In the
field of Earth science research, China has developed robust capabilities and
NASA appreciates the role of Chinese scientists in a number of multilateral
working groups devoted to this type of research

NASA is also aware of the productlve partnershlp that currently exists between
the National Oceanic and Atmospheric Administration and Chinese entities in the
exchange of Earth science data and information, work on understanding the
ocean’s role in climate, and study.of living marine. resources and polar.sciences.

What about human spaceflight? Could China become part of the
International Space Station program?

Adding any additional partners to the International Space Station program would
require a formal decision by the U.S. government and consultation and -
agreement among the govemmefits of all the International Space Station
partners. We currently have no plans or ongoing discussions in the U.S.
government or with our international partners to pursue any Chinese parhcrpatlon
in this program.
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FOR INTERNAL USE ONLY

China has so far launched two crewed missions in its Shenzhou
spacecraft. Would NASA consider allowing an astronaut to fly on a Chinese
spacecraft, like astronauts now routinely do on Russian Soyuz, or allowing
a Shenzhou to dock with the space station or space shuttle? '

While NASA applauds China’s significant achievements in human space flight,
NASA currently has no plans for cooperation with China in human spaceflight
related activities.

Why not? Isn't NASA seeking additional forms of transportation for crew
and cargo to the International Space Station? Couldn't the Chinese
Shenzhou spacecraft dock to the space station and provide the up- and
downmass NASA needs?

China's human space flight program is currently#i development including its
capability to conduct on-orbit rendezvous and’docking. China has announced its
first test of a rendezvous capability sometime following its next crewed flight
planned for late 2008. While we applaud China's initial accomplishments,
technical discussions of its participation in the Internatlonal Space Station -

' program are premature given the required development work and the timeframe
for station utilization.

After the retirement of the space shuttle in 2010, transportation needs for the
International Space Station can be successfully met with a combination of
spacecrait: the U.S. Crew Exploration Vehicle, Russian Soyuz and Progress,
European ATV, and Japanese HTV. In addition, the U.S. is pursuing commerc:al
transportation to low-Earth orbit.

Is NASA competing for space dominanée with China, given its recent
human space flight achievements? In other words, is this a new space
race?

. No, NASA's focus is to implement the Vision for U.S. Space Exploration outlined
by President Bush in January 2004. In announcing the Vision, President Bush

said , "The vision | outline today is a4 joumey, not a race, and 1 call on other

nations to join us on this journey, in a spirit of cooperation and friendship."

After the trip, what next?

Following his visit to China, the NASA Administrator will report the results to the
President. It is premature to speculate on any potential civil space engagement.
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What are NASA’s views regarding U.S. government sanctions on the China
Great Wall Industry Cooperation?

Specific questions regarding these U.S. government sanctions should be referred
to the U.S. Treasury Depariment or the U.S. Department of State.

Does the NASA Administrator’s visit indicate that the United States and
NASA take China seriously as a space power?

Questions regarding U.S. government foreigh-policy perspectives with China
should be addressed by the U.S: Department of State.

That said, Chinese accomplishments in space speak for themselves.
NASA welcomes China’s emergence as a peaceful, space-faring nation. We

applaud China’s achievements in Earth scienge research and human spaceflight.

¥
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The Rocket Team

Michael D. Griffin
Administrator
National Aeronautics and Space Administration

The 19" Annual Von Braun Dinner
Huntsyville, AL
22 October2007

Good evening. Miles, thank you for being here tonight and for
introducing me. Last summer, just prior te<a Space Shuttle launch, I sat
down for an interview with CNN just as one of your producers informed
me that they had to cut away from their coverage of the mission. There
was breaking news of vital national interest from Los Angeles: Paris

Hilton was going to jail.

That was the moment when I realized how tough the NASA
Administrator’s job really is. There is no way I can compete for the
American people’s attention against Paris Hilton. But I guess there is
also a good side to this; my face will never grace the cover of People
magazine.

But seriously, CNN as a network and you in particular, Miles, have
done a wonderful job of informing and educating the American public
~ about the who, what, where, when and — most importantly — the whys of
our nation’s journeys in space, and we thank you for that

Space exploration is a complex story, a rich story,-full of drama
-and despair, pride and pathos. It is a story we need to tell our children
and grandchildren, lest they forget why it is we explore what John F.
Kennedy referred to as the “New Frontier” of space. There are many
distractions in modern life, and I believe it is necessary for us to discuss
openly with the public the principles that led us as a nation to embrace
space exploration, five decades ago.
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I recently read an interview with actor Bill Pullman, who is famous :
among those of us who watch science fiction movies for being the
president who beat the aliens in the movie Independence Day. Pullman
wrote and produced a new play about the. International Space Station
Expedition 6 crew, Ken Bowersox, Don Pettit, and Nikolai Budarin, and
their trials and tribulations aboard the ISS following the loss of the
Space Shuttle Columbia. When Pullman was asked the question about -
how he first learned of the Columbia’s loss, he responded quite simply
and insightfully: “It was a Saturday morning, and I think I was in the
car driving. I had to go run to get milk and I heard the radio report. I
remember pulling off to the side of the road and listening to it. It was
stunning to me. I was aware that I hadn't kept up on it. I wasn't
somebody who was aware that they had even gone up. Suddenly I ,
became hugely interested.” | | e

Probably everyone in this room remembers that Saturday morning
of February 1%, 2003. Iknow Dave King does. He spent the next
several months in Texas and Louisiana leading the debris recovery and
1nvest1gat1on efforts for Columbia. Many of us that morning were
probably going about our lives in a manner similar to Bill Pullman when
we were pulled in by the television or radio with the news. We called
" and emailed our family and friends in the space business, and most
importantly, we rolled up our sleeves and went to work finding the cause
of the accident, fixing it, and continuing the journey.

All of you here know that there are galvanizing moments in our
lives, moments we remember forever, moments when we hold our
breath in the realization that the events unfolding before us will forever
change the course of our lives. These are the events for which we
remember precisely where we were and what we were doing, what we
saw and what we felt, when we first heard. For the rest of our lives, we
~ return to them in quiet introspection, thinking about how the world
changed in those moments. Those who are older can recall many such.
For the oldest among us, there is still Pear]l Harbor, and later Hiroshima.
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For those a bit younger, the assassinations of John and Robert Kennedy,
and Martin Luther King, Jr. might be the first. Younger still, and there

is the fall of the Berlin Wall or September 11th. Not one of us ever, ever
forgets such things. And, for those here tonight, there are many more
such milestones even cioser to home. Sputnik. Yuri Gagarin. John
Glenn. The Apollo Fire. “The Eagle has.landed” and, “one small
step...” Challenger. Columbia.

These are the things, too often crises, which shape the course of
human events. Thus, tonight I will pose for you a question which I hope
will stir some debate: Why does it take a‘etisis to capture our attention?

This is a simple question without a simple answer. However, I do
Dbelieve that it is fundamental to some of the problems we face in.
explaining the importance of space exploration to the American public,
or to our children. There are many distractions in our lives, distractions
that make it difficult to distinguish between what is urgent and what is
important. It is easy to become complacent about or even apathetic
toward the signals that, too often in the clarity of hindsight, show that
another crisis looms, that action should be taken.

Crises can take many and various forms, and always — always — in
the investigation that occurs after an accident or a tragedy, we find that
there were warning signs, that there were people who connected the dots
~ but were not heeded. Churchill was right about Hitler years before
Hitler proved him so. And as Admiral Gehman said of the Space Shuttle
Columbia, “The machine was ta]klng, but why was nobody hearing, how

were the signals missed?” . - =

Even worse, with the passage of time we seem to forget the lessons
learned from those crises which occurred many years ago. Time heals
the wounds, the fear, the pain we felt when the galvanizing moment
occurred. We move on. And slowly, our complacency grows back. The
great engineering educator and author, Henry Petroski, writes about this
facet of humans and their organizations in his book, Design Paradigms:
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Case Histories of Error and Judgment in Engineering. He cites a trend,
two centuries old, of major bridge disasters occurring about every three
decades. Younger engineers who did not experience the community-

wide trauma of such an event do not fear it, do not believe it can happen . - - --

to them, and do not embrace its lessons as deeply as those who were
there. The cycle thus begins anew.

As managers, we must understand this aspect of human nature, and

- fight against it. We must inspire and reward perseverance and
persistence to the task before us. We must check, re-check, and check
again to hear what our machines and our.people are saying. All of us -
from assembly-line technicians through young and mid-career engineers .
to Center Directors and Associate Administrators within NASA — have
the responsibility to speak up if we believe that something is amiss with
their part of the complex machine. Other people may disagree with any -
given concern, or may simply see things differently; in fact, it is o
guaranteed that they will. And no decision can be made that doesn’t
leave at least one group feeling as if their concern has been set aside.
But it is still everyone’s responsibility to offer their own judgment on a
controversial issue. The final decision cannot be made better by the lack
of debate. In this way, sometimes a crisis can be averted.

This takes me to last week’s Flight Readiness Review for STS-
120. We should all applaud the folks from NASA Engineering and
Safety Center who brought forward their concerns with regard to the
integrity of the Shuttle Discovery wing leadlng edge. We have a new
inspection technique that, if ngthing else, demonstrates that we don’t
know as much about the reinforced carbon-carbon (RCC) panels that
comprise the wing leading edge as we thought we did. This realization
brings with it the concern as to whether several of the panels had
adequate margin for flight. We had a good, healthy engineering
discussion, culminating in a majority, but not unanimous, decision that
we have an-acceptable level of risk to launch the Space Shuttle. The
bottom line is, I don’t think we’re seeing new behavior in the RCC
panels. Ithink we’re seeing how the panels we’ve always flown look,
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““acceptable reasons” — why those of us in the space business make the
sacrifices we do to pursue the dream and the challenge of spaceflight.
Some of you may have been there or perhaps have read the speech,
which later appeared in Air and Space magazine. 1’ve been enormously
surprised by the outpouring of positive feedback I’ve received in regard
to that speech, far more than for any other.speech I have ever given.
With those thoughts, I must have touched a sensitive nerve that the
analytical side of my brain did not know was there The real reasons
which drive those of us who are in this business are, I think, more
visceral, or even spiritual, than can be expressed by means of any
tangible rationale. i

&

.

&

While NASA’s budget is about half a cent out of every federal
budget dollar, spaceflight in all its forms is a strategic capability for this
nation. We must understand the real reasons why that is so, we must
explain those values to our.children, to their children, to the public, and
to the nation’s leadership, lest it just slip away.

"

Thus, maybe the reasons why the American public is not aware of
what we’re doing in space, of what we’re trying to accomplish, is that
we're not explaining it well enough. Maybe the scientists and engineers
in this room need the help of folks like Miles O’Brien, Neil Tyson,
Homer Hickam, Tom Hanks, Bill Pullman and many, many others who
are far more charismatic than I will ever be, and who know how to
weave the fabric of such a story. For those of us in the space business,
 this is our story, a complex story full of richness, daring, drama,
comedy, and pathos. While I don’t pretend to know all the different
ways to tell it, or maybe any of them, I do know it cannot be condensed
down to a bumper sticker slogan. But it can be distilled. “This cause of
exploration and discovery is not an option we choose,” as President
Bush put it in his eulogy to the Columbia astronauts. “Itis a desire
written in the human heart. We are that part of creation which seeks to
understand all creation. We find the best among us, send them forth into
unmapped darkness, and pray they will return. They go in peace for all
mankind, and all mankind is in their debt.”
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A few weeks ago, many television news shows and newspapers
recognized the 50™ anniversary of the launch of the first man-made
satellite, the Russian Sputnik. Some commentators noted the
galvanizing reaction of this event on the American public and our
national leadership around the question of whether we were falling
behind in recognized leadership in the world, falling behind the Soviet
Union in technological competitiveness, and how this reaction was
primarily a media-driven frenzy. That is the power of the American
media then as now. America at the forefront of the frontier is a concept
deeply embedded in our national psyche...People who tell stories for a
living know this better than I do. Space was the New Frontier, as the
junior senator from Massachusetts and future president would say. He
was the first of our national leaders to recognize the strategic importance
of the new medium, the new arena of space. ' :

President John F. Kennedy also understood what it meant for
nations to ignore the tell-tale signs of a looming crisis, failing to connect
the dots. His thesis at Harvard in 1940, Why England Slept, compared
the failure of the British government to take steps to prevent the rise of
Nazism in Europe with allusions to how America was also ignoring its
own looming crisis, and could be pulled into another world war. Like
Churchill, Kennedy spoke up about his concerns, just as I have asked
every NASA employee to speak up if they have concerns. In Kennedy’s
case, when he spoke in his famous speech on May 25“‘, 1961, about the
need to “take longer strides”, the Congress and the American people
listened.: - S

In my own small way, I have recently given vent to my thought
that the pace of China’s space program may be faster than our own.
Later this week, China plans to launch its first satellite to the moon. I
also believe that, if they so choose, the Chinese have the economic and
technical wherewithal to send their taikonauts to the moon before the
United States plans to return our own. If this happens, we in the United
States will not like our position in the world of that time. Iam speaking
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when inspected via a new technique. But I will say here, I simply could
not be happier with the manner in which the NESC folks pursued, and
brought forth, this concern.

In the space business, we live up to a creed of excellence, or die

from the lack of it, and we make our entiye society better for the
acceptance of that challenge. We are not perfect we do not have perfect

knowledge of our machines or the environment in which they will be
operating. Our machines are no more perfect than we ourselves. A
quote that I love goes like this: “Excellence is the result of caring more
than others think wise, risking more than others think safe, dreaming
more than others think practical, and expecting more than others think
possible.” My hope is that we inspire our people to work — and work
hard — toward the goals of the missions placed before us, as our
forebears did. That’s what it takes. This is rocket science. , ;

NASA is a high-performance organization, working on large,
complex engineering systems on their way to Mercury, Mars, Pluto, and
with the Dawn mission, the asteroid belt between Mars and Jupiter.
Weather permitting, my hope is that tomorrow or later this week we will
launch Space Shuttle Discovery, commanded by Colonel Pam Melroy ,to
ISS on the STS-120 mission. This Shuttle mission will deliver the
Italian-built Harmony module to connect the European and Japanese .-
laboratory modules which will be flown on the next two missions.

But, we will only launch after checking, re-checking, and checking
again. Tonight, as I speak, hundreds of technicians and flight controllets
are working toward that launch. Tonight, here at Marshall, payload o
operators are working on experiments onboard the ISS. Tonight, the -
Expedition 16 crew commanded by Peggy Whitson will soon wake to
begin preparing for Discovery’s arrival. On November 2", we will
celebrate seven years of continuous manned spaceflight operat1ons
aboard the Space Station. Many, many people said that such a goal
could never be reached, but as Meriwether Lewis wrote in his journal,
“we continued on.”
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In discussing the great things we have accomplished and seek yet
to do, I need to return to my original question: why does it take a crisis
to get the American people’s attention? It is frustrating sometimes for
those of us in the space business to realize that many people in the
American public are not aware, or do not care, about the things we are
accomplishing, often for the first time in  history.

We saw this for the first time with the lunar missions that followed
Apollo 11, except most famously the harrowing Apollo 13. Some
people lost interest — lost interest! — in seging a precious few of their
fellow Americans begin the exploration of an entirely new and unknown
world. Today, it can be frustrating when some young people actually
_question whether we ever really landed on the Moon. However, it has
~ been almost 35 years, and enough time has passed that many Americans
forget the importance of these events in their time. Inaway, it’sa lot
like Petroski’s observations concerning the three-decade cycle in major
bridge collapses. New generations sometimes need to relearn the
lessons so painfully gathered by their fathers.

Perhaps, that is what prompted the Columbia Accident
Investigation Board to observe: “The U.S. civilian space effort has
moved forward for more than 30 yeats without a guiding vision.” That
wasa damning statement, citing as it did a lack of leadership in space
policy, a strategic interest for the United States, reaching to the hlghest
levels of our nation for over a generatmn :

Earlier this year, Mike Coats asked me to speak at a dinnet in
Houston. It was “budget season” in D.C., and I didn’t have Time to write
.a speech, or even to seek help from any of my colleagues, who might
have been willing to furnish a draft for editing. I was simply out of time
when the dinner arrived, and so I stood up to speak with nothing more
than the benefit of a few notes I made on a napkin during dinner. Thus,
I spoke more from the heart and less from my analytlcal side than is
customary for me. I discussed the “real reasons” — as compared to the
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out now because I hope to avert the situation our nation faced fifty years
ago with the launch of Sputnik.

Even at the age of eight, I was as attuned to events following the
launch of Sputnik as closely as was p0331ble by watching television and
reading The Baltimore Sun. The newspapers were full of both soul-
searching analysis and rampant second-guessing. We questioned our
military plans, our civilian research pro grams, and our educational
systems, and made changes in all those areas and more. America’s
readiness — or more properly our lack of readiness — to explore and
‘exploit the space frontier dec:lded a pres1dent1a1 electron Sputmk
changed everythmg | W

I was in Russia a few weeks ago toasting the 5 o™ anniversary of
this accomplishment with my Ru331an counterpart Anatoly Perminov. | -
Times have changed. NASA is now paylng the Russian Space Agency
several hundred million dollars over the next several years for the Soyuz

and Progress vehicles necessary to support the International Space
Station. Partly for that reason, we need the help of the rocket team here

at Marshall and our industry partners to develop the next-generation
Ares rockets as expeditiously as possible. I would rather we spent
NASA’s funds within the American space industry, fitst with U.S.
commercial systems to support the Station, and then the Orion crew
vehicle and Ares rockets. This is both important and urgent and we
need to work with the same sense of purpose as our forbears to bulld
~ these new systems. '

B>

While we engineers like to talk about the machines which propel
us into space, in a democracy it is really the American people who ignite
our Nation’s space program. Fortunately for those who care about
space, one of the most charismatic men in history was the first director
of Marshall, Wernher von Braun, whose memory we honor here tonight.
Chris Scolese brought to my aftention a wonderful book, The Rocket
Team, about the life and times of von Braun and the team he built. 1
commend it to your attention. :
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There’s no need for me to recount to this group the story of the von
Braun team and how they built the V-2, Redstone, Jupiter, and, finally,
the Saturn V. Many of you know far more than I do about these
accomplishments. Von Braun’s charisma, technical acumen, and
Jeadership in the field of space exploration are legendary.

But do you know what Huntsville was like before von Braun
settled here to work in the spring of 19507 The population of Huntsville
was 16,000, and the city fathers proudly advertised it as “The Watercress
Capital of the World”. Von Braun changed Huntsville, the nation, and -
the world in the course of his pioneering efforts in space exploration.
Von Braun and other legendary engineers and managers like Glynn
Lunney, George Mueller, George Low, and Chris Kraft turned President
Kennedy’s vision into a reality. I’ve said before, and will do so again
here, that James Webb was NASA’s greatest administrator for the
manner in which he kept those people and their programs pomted in the
right direction during the 1960s. Today, young engmeers in this
“audience are following in their footsteps, and pursuing a vision for space
exploration which, I hope, will be sustainable over the next fifty years.

Look around the room. You are the people whose
accomplishments future NASA administrators will toast 50 years from
now. You are the ones who will be building the Ares I crew launch
vehicle and the Ares V heavy-lift launch vehicle to propel our nation
back to the moon. But it will only happen if we all work just as hard as
they did. You are the new Rocket Team. But not only must we be able -

‘to build rockets, we must also re-ignite the passion for space exploration
‘that Von Braun conveyed to his team, and to the nation. ThlS is now outr
story to tell. '

Only a few months before he died, von Braun wrote the following;:
“While the members of this magnificent team changed with time, the
fundamental characteristics of the team itself never did. It always has
been characterized by enthusiasm, professionalism, skill, imagination, a
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sense of perfectionism, and dedication to rocketry and space exploration.
How can the story of such people and of the exciting programs with
which they are involved ever end?”

i

So, let us resolve that it will not — not ever — end.

Thank you.
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FROM: MICHAEL D. GRIFFIN &/é[_/ ()
ADMINISTRATOR :
SUBJECT: Chinese Lunar Capabilities: - '

The purpose of this memorandum is to outling recent progress and expected developments in the
Chinese manned spacellight program, {o note the.implications-of these developments, and to
suggest a path forward, oo : : '

Chinese space olficials have openly. discussed plans Lo conduct spacewalling demonsirations
next year;-orbital rendezvous-and docking operations by 2010, and a robetic, lunar landing
mission by:2012. Based upon a carclul review of open source information concerning the
capabilities of the Shenzhou-crew vehicle and the.planned Long March Vrocket, itismy .
considered judgment that China will have the technical and budgetary wherewithal to conduct a
‘maimed mission to the surface of the moon: before the United States plans to return, .

While the initial Chinese mission(s) to the moon would not have the long-lerm sustainability of
our own plans for lunar return, China wopld demonstrably be on the moon before the United - -
States can refurn. The bare fact of this accomplishiment will have an enormous, and not fully
predictable, effect on global perceptions of U.S. leadership in the world.

The next décade will be a period in which U.S: primacy in space will already be in question.
After Shuttle tetireinént in 2010, and prior to deployment of Orion/Ares in 2015, we will be
paying roughly $200 million gier yesr, on avérage, to Russia Lo fransport American astronauts
and caigo to'and from the Inierhational Space Station. : Bven this scenario assumes legistalive
reliel from the Iran-Syrin Nonproliferation Act to buy Soynz-and Progress flights after 2011, a

!
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request for which must be made to the Congress by carly 2008, W i'lh:ou't such legislative relief, it
is entirely possible that there will be no U.S. presence in space in 2012-15.

i

Thus, a Chinese landing on the moon prior Lo our own return will create 4 stark perception (hat Do T
the U.S. lags behind not only Russia, but also China, in space. Already, largely in recognition of
China’s space accomplishments to date, a4 number of nations are establishing new cooperative
relationships with China for spuce related activities. 1 believe this to be a matter of stralegic
importance for the Uniled States.

China is presecuting a fully indigenous program of human spaceflight development. They have
adapted the design of the Russian Soyuz vehicle to create their own Shenghout, which is more
spacious, more capable, and better suited for long duration space missions than its Russian
antecedent. China plans to conduct its first spdcewulks :mgl orbital rendezvous operations in
2008 and 2010, and to build a small space station in the ncxt few-years. All of this has been
openly announced. Their accomplishments so far give me no-cause to doubt their ability (o carry
out these plans. -

With the first manned Shenzhou flight in Octlober 2003 China surpassed by itself the
accomplishments of all six U.S. Mercury missions in the early 1960s. The second Shenzhou
flight in 2005 demonstrated most of the accomplishments of the first three U.S. Gemini missions
in 1965. They will soon demonstrate the rendezvous and docking capabilities pioneered by the
U.S. in the Gemini program in 1966, by docking a Shenzhou spacecraft with another Shenzhou,
or with an orbital module left by a prior mission. With such demonstrations completed, the
Chinese Shenzhou will be fully as capable of transporting cargo ot crew to (he International
Space Stalmn as is the Russian Soyuz upon wluch we pxesenlly dcpend

These c;mmplcs I“mlldlc a fundamental difference between the clcvclopmcnl of the Chinesc

human spaceflight program, and that of the U.S. and Russia. Because China can follow

established technical paths, they do not have to verify the basic feasibility of their approach.

They need only to demonstrate that their systems work as designed to accomplish tasks which

ate by now well understood. Thus, each step in space can take them to a new cupability plateay,

- eclipsing the equivalent.of several pioneering but tentative steps in an earlier era, The United

States required twenty-one human spacef lights-to reach the moon in the 1960s China will not -
need so many. - - . A : - L

The seconcl major initiative for which the Chinese have demonstrated significant progress is the
development of the Long March V lauach vehicle. They have conducted several rocket engine
lests over the past two years, and plan to conduct demonstration lhghts in 2008-11. The Chinesc
have advertised its capability as 25 melric tons (mT) to low Earth orbit (LEO), rivaling or
surpassing the largest expendable launch vehicles available today, which have a capucity of
approximately 20 metric tons, or slightly greater. I believe that China’s concerted, methodical
approach to the Long March V development, along with recent construction of a new launch
facility on Hainan Island, puts them on track to bring the Long March V online by 2012-13, their -
stated intention, NASA’s Ares I rocket, which will have similar capabilities, will not be fully
functionat until March 2015, according Lo current plans.
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"Third, China has developed and demonstrated a dual launch processing capability. This
cupability, lo;_.,ulhu with the 25 mT-10-LEO ¢: qmcny of the Long March V, allows China-to vcach
the “fipping point” critienl (o cxcculmg a manned mission 1o the Ear lh 's moon. As one powb]c
approach, this can be dom, by meuns of two dual- hnmch scquences. -

‘The first Long March 'V would place, in Ear th orbit, a lunar tander simiidr in size and mass Lo the

Apolio Lunar Mocdule, about 14 mT, together ‘with d linar orbit injection (1.OI) slage weighing 6
mT. With 4 second Long- Mmch V laimch, the lander and 1OT stage would' be joined in Larth -
orbit by it 25 mT Trins-Lunar Injection’ (TLI) stage. The two payloads would rendezvous and
dock aulomatically, as the Russian Soyuz and Progréss vehicles do al the Internatiomal Space
Station today. Alfter docking, the TLI stage would send the combined payload to the moon.
Injection:into funar orbit wotld:be-accomplished by the LOI stage, ledving the lander poxscd to
wail [or a lc,w wccks origven monlhs 1f necesst ny, {or !hc :,ccund hmnch s.cqucncc. i

R - .
- G V.- . - «

The second pair of l,nnq Mm(.lz V !.um(,hcs would ph\cc in Emlh Olbll ¥ ucwcd .Slu*nﬂmu
vehicleind LOT stage witlione launclt, and a TLI staggewithithe other.. As in the cavlier:
sequence; the Shénzhon would rendezvousrand doglk with-the' TLTstage, which would send the
combined stack to the moon. The LOI stage would decelerate the Shenzhon into lunar orbit,
where il would then dock with the waiting fander. The Shenzhou would differ from today’s
Earth-orbital version in two respects. ‘It would rcqunc Targer propellant tanks.lo allow it 1o -
depart lunar orbit for the retdiir to Earth; and it might requive 4 thicker héat shield to withstand:
atmospherié:entry upon returi from the moen: Neither of thesc modiflications presemts a -
significant chaltenge: The luniar version of Shienzhon would weigh.about I1 mT, considerably
less than the 14'mT tunar Yarider, so the dchvex yof a ]umu-camblc Shanzhon to lmuu orbit
])1(:%11[\ no dlfﬁcully o : REERENTEN '

Alter u,mluvou.s the Shenzlmu crew wou}d lnmsfex to the landel I'md on lhc moon’s surface,
remgin for several days, depart, rendezvous again with the Shenzhou, and return-to Barth,
“(Parameters and assumptions for this sccnm"io are summzu'izecl in 1h'a attachcd Technical Notes.)

A vy .
“What is lundmmnmlly different aboul the du.xl launch capa!nl;ly llmt Lhc Chinese have
demonstrated; and could well develop for the Long March V,is hatit enables human-lunar
missions without-requiring a 120 mT class vehicle Jike the Apolte-era Saturn V, or our planned’

Shuttle-derived Ares V. This technique is not particularly cost-effective and is not-easily scaled

to a sustainable operation, but it does 6ffer apatly to “boots on the moon”-without the -

development of a heavy-lilt launch vehicle. Tn my opinion, U.S. analysis of existing-and planned

Chinese (and Russian) spacefl llghl cupablhty .mcl intentions has so far fmled to take this -

powb;hly into account. . Ce : o

Apart from the Hanar fander itself, tii§ approdch requires for its implementation only modest -
developments beyond the existing Slwnzhou and the Long March V-vehicles. The new elements
for a lunar missionare the TLI-and LOJ stages, which would be essentially the same aside from
the size of the propellan( tanks employed, dnd which would utilize the upper-stage engines from
the Long March' V, with inodest 1mplovcmcnls. ‘This is'a minor devclopmcmdi excursion {rom
Long March V lechnology. ~
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The key unknown in this scenario is therefore the question of China’s intention to develop a
human lunar Jander. In this regard, 1 note that China recently launched its first robotic lunar
otbiter mission, and has announced plans for a robolic lander by 2012. The developments in
communications, tracking, guidance, navigation, and controf required Lo execule robotic lunar g
orbital and lander missions are identical to those for a manned sysiem, itiespective of whéther or
not the lander itself is scaleable to human missions. Inasmuch as the design parameters of the
Apollo lunar tander are widely known and well within todiy’s state of the art, the development
of a similar vehicle by the Chinese should not present a significant problem,

i

Pending development of a Chinese manned Junar lander, a fly-by or orbital mission aroud the .
moon could easily be executed with the Shenzhou spacecraft and a sin gle pair of Lotig March V'
launches, as outlined above. Indeed, us a matter of prudent engineering development, I would
fully expect China to execute such a mission prior to a lunar landing. This would be complcteiy
analogous to the inspirational Apollo 8 mission during, e €huslm¢ls season of 1968,

China clcarly recognizes the value of space activities as a driver for innovation; a sotiice of
national pride, and an enhancement to its stature in the world. As such, they are likely to
continue their robust space activities with or without cooperation with the U.S. and other nations.
Muny of the demonstration flights of the Shenzhou and Long March V will come at a time when
NASA is still developing the Orion and Ares I, and while we are paying hundtcds of millions of
dollars to Russia to fly our astronauts, Again, I am concerned (tiat this scenavio, for which I
believe China to have the required technical and budgetary wherewithal, will cause many to
conclude that the United States is no longer the real or perceived leader in space. I raise these
issties because I believe it is important to understand the possibilities for competition as well as
collaboration with near-peers. ‘We can neither collaborate nor compete without capabilities of
our own to put on the table. Thus, it is critical to provide sufficient funding to NASA to
implement the Coustellation program as cuuenlly p[ﬂnncd '

In addition to the budget I have requested to keep lhc Orion and Ares I on-track for a 2014 initial
operational capability, I recommend that we engage China in such a way as to curb the tendency
loward tivalry in space with the United States. In February of this year I provided the President

_ with & modlest plan for initiat NASA engagement with China, focused primarily on cooperative

* scientific space research. In paralle] with the immediate implementation of this plan, I - -
recommend that the Administration form af interagency team through the Space Policy :
Coordinating Committee to coordinate proposals for enhanced civil space cooperation with

China, with the goul of influencing China’s space plans in a manner that is consistent with our

own plans as documented in the Vision for U.S. Space Exploration. Clearly, a decision to

proceed with any enhanced cooperation must be based upon principles of transparency,

reciprocity, and mutual benefit. Such cooperation would also provide the USG with insight into

their human spaceflight capabilities and plans. While Chinese leaders have themselves raised the
issue of potential partnership in the International Space Station program, this requires careful
consideration and should not be the subject of near-lerm discussions, becausc of the likely

adverse reaction it will produce from our cutrent pactners.

I would be happy to discuss (hese issues al your convenience.
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November {5, 2007

Statement of

Michael D. Griffin
Administrator
National Aeronautics and Space Administration
before the )

Subcommittee on Space, Aeronautics, and Related Sciences
Committee on Commerce, Science and Transportation
United States Senate

Mr. Chairman and Members of the Subcommittee, thank you for the opportunity to
.appear today (o discuss the status of space (ransportation in support of the International
Space Station (ISS). I would like to give you an update on our plans to ensure that space
transportation capabilities remain available through the completion of ISS assembly and
during the ISS post-assembly period after the Space Shuttle fleet has been retired in 2010.
These capabilities are essential to successfully complete, operate and maintain the ISS,
ensure productive utilization of this valuable national asset, and meet U.S. gbligations to
our international partners, including Canada, Europe, Japan, and Russia.

For the remainder of this decade, the Space Shuttle fleet will remain a highly capable and
reljable system for assembling and servicing the ISS. In concert with the consistent
performance of our Russian partner's Soyuz and Progress vehicles, and the emerging
cargo transfer vehicles from our Buropean and Japanese partners, the ISS will have
adequate support for the remaining assembly period. The use of the Shuttle to deliver
ISS components, essential spares and external stowage platforms is critical during this -
period. '

Looking to the post-assembly period, the Shuttle's successor, the Orion Crew Exploration
Vehicle, is on track to achieve Initial Operational Capability (I0C) in early 2015. The
Constellation Program, of which Orion and jts Ares I Crew Launch Vehicle are key
components, has already made significant strides in the development and testing of
syslem components. ' '

The next decade, 2011 to 2020, will be an exciting period in the space transportation

- industry. There are many initiatives underway in both the public and private sectors lo
field new vehicles to serve the next generation of space exploration and development. It
is important that NASA closely monitor the prog?ess of individual development projects
and actively manage risk so as not to jeopardize the viability of the ISS due to an inability
lo service it on a timely basis. Flexibility will be important to our success.

The capability to transfer crew to and from the ISS, and (o ensure a safe and expedient
return in the event of an emergency, is relatively limited in the near term. On the other
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hand, capabilities (o transport cargo and crew should become more diverse in the next
decade, and thus will involve delailed trades among cosl, schedule, performance, and
risk. NASA’s policy is to employ U.S. commercial services for both cargo and crew
exchange at the earliest available opportunity, while minimizing the technical risks of
interrupting the U.S. crew presence on orbil, or having to leave the 1SS in a state of
disrepair becausc failed components cannot be replaced.

The Space Shuttle Legacy

The ISS was designed to'employ the Space Shuttle fleet for assembly and ongoing
servicing. With a capacity for Jaunch and return of up to 16 metrics tons (M) of non-
pressurized cargo and four Mt of pressurized cargo, the Space Shuttle’s supply and return
capability far exceeds that of ali other dormestic and foreign vehicles. I addition, the
Space Shuttle provides ISS crew exchange, while also transporting the construction crew
needed to conduct complex assembly operations in space. The Shuttle’s robotic arm is
essential (o these tasks, as are the Shuttle-based capabilities for conducting extravehicular
activities. When necessary, the Space Shuttle can be employed for ISS attitude control
and re-boost. For these reasons, the 1SS was designed Lo be _assembléd and maintained
based on the Space Shuttle’s capabilities. The transition from Shuttle-based space
transportation (o a mixed fleet of U.S. commercial spacecraft dnd-international partner
assels is challenging due to this design heritage, but NASA-is committed to developing
options Lo satisfy the requirements of the ISS after the retirement of the Shuttle.

Retirement of the Space Shuttle is on schedule for 2010. We are confident that we can
complete the remaining 10 baseline and two contingency Shuttle missions to the ISS, and
the servicing mission to the Hubble Space Telescope, within this timeframe. In the
second half of 2006, NASA successfully completed three Space Shuttle missions which
continued ISS assembly with the addition of the P3, P4, and PS5 truss segments. In June
2007, 18S-13A (STS-117) added the 83 and S4 truss segments, boosting available power
on the ISS to 42 kilowatts. All of these new systeris contintie to operate as designed,
with the exception of the starboard solar array rotary joint. We tieed fo detérmine the
source of the contamination within the joint, but all of the rotational elements are
replaceable and there is a high probability of repair. Analysis completed to date shows
this problem will not impact the next assembly flight ISS-1E (STS-122). STS-120 landed
safely at Kennedy Space Center on November 7, 2007, after having delivered the Node
(Harmony) safely to the ISS. The Harmony will now be moved to its permanent location
at the end of the U.S. laboratory. This activity will involve three spacewalks and two
major robotic maneuvers. Harmony will be ready for ingress and final activation around
November 24. Pending successful activation and relocation of Harmony, the Shuttle and
ISS teams are set to complete four flights this year. This is remarkable considering that
2007 started with an external tank sustaining 2,000 hail damage bits and a thre¢-month
delay to flights. : :

The next ISS assembly flight 1E (STS-122) is :;cheduled to launch the European
Columbus laboratory in early December 2007. With this flight, we will turn our attention

to integrating the long-awaited elements of our international partners. It will be follewed -
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next year by deployment of the Japanese Kibo laboralory complex, and the Canadian
Dextre, a special purpose dexterous manipulator for the ISS external robotics system.

. With the addition of these [eatures, the ISS will emerge as a prominent example of the
-benelits ol cooperation in science and technology for peaceful purposes. The ISS will
house three premier research laboratories, one from the U.S., one from Europe, and one
from Japan, Future missions will enable us o increase the ISS permanent crew size from
three to six and deliver critical system spares to the Station. A crew of six is essential to
maintain the compleled ISS and to operate its laboratories at a high rate of productivity.
Pre-positioning spares gives us the ability to ensure a prudent margin on systems
performance, while allowing the U.S. commercial transportation capability to mature,
This strategy- was also onc of the principal recommendations foiind in the February 2007
Final Report of the ISS Independent Safety Task Force.

The Space Shuttle will retire at the end of Fiscal Year 2010, _After 2010, there is no
mission requirement for the unique capabilities of the Space Shuttle. Flying the Space
Shuttle past 2010 would carry significant risks, particularly to our efforts to bun]d | and
purchage new lransporlanon systems thal are less complex, less expensive to operate, and
better suited Lo serving both ISS utilization and exploration missiG#s to the Moon, Mars,
and beyond. Alrcady. Shullle facilities are being closed or trdhslerred o exploration,
Shuitle contracts are being phasced oul. and Shuttle engincers are desioning exploration
hurdware, If we were Lo fuke the Losl}v step ol’ u,w.,rsinu llmsc changes 10 kecp the Space

facilities lhaLConslelIatlon needs Lo dcvelop, test, and begln operalmg Ares 1 and Orion,
we would only exacerbate the gap in U.S human spaceflight and pul at risk our Nation’s
preeminence in space exploration. NASA is committed to a transition and retirement
process that is efficient, innovative, and that minimizes the gap in U.S. human spaceflight
lo the grealest extent possible. In support of this effort, we have modified the Space
Program Operations Contract (SPOC) to create a strong bridge between Shuttle and

| Constellation operations., .

Orion Crew Exploration Vehicle and Ares I Crew Launch Vehicle

NASA’s Constellation program, which includes the Orion Crew Exploration Vehicle and
the Ares I Crew Launch Vehicle projects, has made great strides this past year. The
program has tested hardware, logged wind tunnel hours, conducted rocket firings, and
hired contractors for almost.all program elements. Constellation has an integrated
schedule and is mekting its early milestones. The AresI has passed its system design
review and is on track for preliminary design review, with test flights slated for 2009. All
major elements of Orion and Ares I will be under contract by the end of 2007, bringing
the program closer to the IOC of Orion in March 2015 and full operating capability about
one year later.

‘The Orion will translate the hopes and aspirations of explorers the world over into an

operational system for the next generation in human space exploration. It is the first

element in an evolving architecture that will one day carry people back to the Moon, on
! to Mars and beyond. The Orion will alsu have the capubility Jo exchange crews on the

i
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ISS and serve as an emergency crew return vehicle. In this role, which it will serve if
LS. conuniercial services are unavailable, it will have a capacity for up to six crew
members and a stay time on orbit of up to 210 days. Its associated service module will
have a limited capacity for some pressurized dry cargo transfer.

International Space Station: Post-Assembly Transportation Requirements

Once ISS assembly is completed and the Space Shuttle fleet is retired in 2010,

transportation requirements decline from the approximately 50 ~ 60 Mt per year : T

associated with assembly to approximately 10 — 20 Mt per year needed to sustain the
system and utilize the internal laboratories and external platforms. NASA is
continuously evaluating these space transportation requirements to ensure that maximum
operating efficiencies are gained and minimum maintenance and utilization needs are
met. Cargo re-supply requirements fall into two broad categories: (1) items necessary to
meet internal demands, such as consumable liquids and gases (e.g., water, oxygen, and
nitrogen), internal system spares, crew provisions, and internal scientific payloads; and,

- (2) items such as external system spares, ammonia lanks, and external scientific payloads.

NASA’s analysis of post-assembly logistics demand and supply considers first the
transportation assets available through the baseline ISS program *The analysis indicates
that there remains a significant shortfall between the. logistics demand to sustain and
utilize the ISS and the logistics supply available through international agreements,
contracts, and services owed. This shortfall corresponds to approximately 10 Mt per year
after Space Shuttle retirement, or over S0 Mt through 2015. When one takes into
consideration the packaging structute and carriers necessary to transport a net usable
cargo of 50 Mt, the gross requirement approaches 80 Mt through 2015. Some options for
addressing this challenge are detailed below.

In addition to cargo services, six crew members will permanently occupy the ISS in six-
month rotations. Three of these crew members will be provided by Russia; the remaining
threé crew miembers will be from the U.S. and Canada, Europe, or Japan. The U.S. is
obligated to provide bi-annual crew exchange, as well as emergency crew refurn
capability and habitation accommodations, for these three crew members. Once the
Space Shuttle is retired, the Russian Soyuz will be the only vehicle available for crew
exchange and rescue services until 2 U.S. commercial crew service, or Orion is available.
NASA has contracted with Roscosmos to provide Soyuz and limited cargo services
through the end of FY 2011, as permitted under the Iran and Syria Non-proliferation Act
of 2005 (P.L. 109-112). NASA is monitoring the progress of potential domestic
commercial providers to develop cargo and crew transportation services to the
International Space Station (ISS), and the Orion project is on track to reach its Initial

\
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IS8 until either domestic commercial crew transporlation services, or Orion, become
available. We will keep the Congress fully informed of our plans.

U.S. Commercial Orbital Transportation Services (COTS )

U.S. space poliey directs pursuit of commercial opportunities for providing transportation
and other services to low Earth orbit and beyond. Successful COTS parlners may open
new space markets and provide reliable, cost effective cargo and crew lransporlation
services, ushering in a new era for commercial space. NASA is investing $500 million to
stimulate the commercial space industry and to [acilitate U.S. ifdustry demonstration of
commercial space Iransportation capabilities under Phase | of the COTS project. NASA
plans to utilize the commercial space industry to re-supply the ISS after Shuttle
retirement of the Space Shuttle in 2010. -

The COTS launch providers are not developing systems to be operated by the
government or its contractors, bul are demonstrating a capability that NASA and others
can later purchase as a commercial service. Since these companiésiare developing
vehicles that they intend to use commercially for other customers in addition to NASA,
they are assuming a significant portion of the financial and programmatic risk.
As part of Phase 1 of the COTS project, the Agency signed two funded Space Act
Agreements (SAAs) with emerging commercial launch providers or “partners” to
facilitate the development and demonstration of the vehicles, systems, and operations
needed to resupply, return cargo from, and transport crew to and from a human space
facility, with the ISS providing the representative requirements for such a facility. .
Performance milestones culininate in a flight-demonstration in which the pariner’s
vehicle will launch, rendezvous and dock with ISS, and return safely to the Earth’s
surface. The partners are only paid a pre-negotiated, fixed amount if they successfully
complete a milestone. If they do not complete the milestone to NASA’s satisfaction, they
are not paid. These milestones are both technical (e.g., a successful design review or
-hardware test) and financial (e.g., raising a certain amount of private funding). NASA
has also entered into multiple unfunded SAAs with various emerging commercial launch
providers to provide support in the development of a low Earth orbit transportation
capability.

NASA assists the COTS partners’ efforts by providing a network of Agency technical
experls across all discipline areas -- known as the COTS Advisory Team. Extensive

NASA technical and facility resources are also available to the commercial partners
through reimbursable SAAs. o

On October 18, 2007, NASA terminated one of the_two funded SAAs because the
commercial partner had failed to perform under the terms of the agreement. NASA
remains committed to the COTS project and to stimulating a robust commercial space
industry, as demonstrated by the release of a compelitive announcement on October 22,
2007, seeking a new round of Phase | proposals. Industry proposals for this new
competition are due to the Agency on November 21, 2007.

- [Ee!eted: up to

11

Ubuu3y




In the future, NASA’s Space Operations Mission Directorate, in cooperation with
NASA's Exploration Sysiems Mission Directorate, will oversee procurement of
commercial cargo services to and from the ISS. The President's 2008 Budeet included
$1.9 billion ever five vears (n the Space Operation Mission Directorate for careo
services, the majority of which will be available for commercial services. A government
procurement of commercial cargo services is planned. NASA released a Commercial
Space Transportation Services Request for Information (RFI) on July 7, 2007. Issuance
of a Request for Proposals (RFP) is currently expected in FY 2008.

Japanese H-II Transfer Vehicle (HTV)

Japan's HTV is an expendable, automated cargo transfer vehicle designed to launch on
the H-IIB expendable rocket and rendezvous with the-ISS. . It will include both
pressurized and non-pressurized carriers, thus allowing delivery of rack-mounted
equipment, water and gases, and non-pressurized system spares. The HTV has
completed its critical design review and is scheduled for demonstration in the mid-2009
period. The cargo capacity will be approximately 3 Mt and the Jead-time to production is
estimated to be three to four years. Japanese plans currently call for a production
capacity of one HTV per year. This rate corresponds to Japan's.commitment to fly one
HTV per year over the perlod 2009 - 2015. e

A portion of the HTV cargo capacity is owed to the ISS program based on Japan’s share
of common system operations costs and prior barter arrangements. This cargo capacity is
essential, since it has already-been factored into.the ISS baseline program for cargo
supply. Approaches to acquiring further HTV cargo delivery services, particularly in the
area of non-pressurized system spares, are under evaluation in the event that COTS cargo
services are delayed. If system sparing becomes critical to maintain the station and U.S.
commercial cargo services are delayed, it would be prudent to have the flexibility to
execute a sound contingency plan and avoid a situation that could require disembarking
the crew from the ISS shortly after its assembly is complete.

European Automated Transfer Vehicle (ATV)

Europe’s ATV is an expendable, automated cargo transfer vehicle designed to launch on
the Ariane V expendable rocket and rendezvous with the ISS. It will have capability to
deliver dry cargo at the sub-rack level, and external tanks for water, gases, and propellant.
The cargo capacity will be approximately 5 Mt and the lead-time to production is
estimated to be about three years. The first ATV, Jules Verne, is currently in final
integration at the Guiana Space Center, Kourou, French Guiana (South America) and is.
scheduled for launch to the ISS in the first quarter of calendar year 2008. European plans
- call for production of five ATVs, corresponding to their commitment to fly five vehicles
to the ISS over the period 2008 - 2013.

A portion of the ATV cargo capacity is owed to the ISS program based on Europe’s share
of common system operations costs. This cargo capacity is also essential, and has been
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lactored into the ISS baseline program for cargo supply In addilion, the ATV is capable
of performing ISS re-boost and attitude control, and propellant can be transferred to the
ISS tanks for use after the ATV has departed. The boost and attitude control features .
make the ATV a candidate for assnslmg in the ISS re-cntry phase upon retirement. I this
option were pursued, it would require contracting for additional ATV production before
the manufacluring capacity is shut down around 2012.

Russian Progress and Soyuz Vehicles

The expendable Russian Soyuz rocket has over 1,700 successful launches in the past 40
years. In the ISS Program o dale, it has been used to launch 15 Soyuz crew transfer
vehicles, each having a capacity for three crew, and 26 expendable, automated Progress
cargo transfer vehicles. Both vehicles rendezvous with the ISS. In the future, the
Russian segment is planned to expand to accommodate two Soyuz and (wo Progress (or a
Progress and an ATV) vehicles to support six crew. The Progress has the capability to
deliver dry cargo and lanks for waler, gases and pr opellant. Its cargo capacity is
approximately three Mt The lead-time (o produce a Gnit is estimated to be a liftle over
two years for hoth Soyuz and Progress. Russian plans currently &l for the production of
two to [our Soyuz crew vehicles per year and three to five Pfogress cargo vehicles per
year for missions to the ISS through at least 2015,

The ISS program has purchased approxlmalely six Mt of cargo capacity from Russiafor . {Deleted: hos been purchased
use during the FY 2009-11 period in order to br xdge the gap between the Shuttle and U.S. B
.cominercial cargo transfer availability. These services are considered essential, and have B
been factored into the ISS baseline program for cargo supply. In addition, Soyuz crew

rotation and rescue services have been purchased through the end of FY 2011, in order to

bridge the beginning of the gap between Space Shuttle and U.S. commercial crew )

transfer, or Orion, services. These services have also been factored into the baseline

program for crew exchange,

Conclusion

NAGSA is making excellent progress towmd completion of the ISS assembly phase. In the
‘coming year, popular awareness will expand dramatically around the world as the

laboratories of Europe, Japan, and later, Russia, begin operations alongside the Nation’s

own U.S. laboratory. The performance of on-orbit systems, transportation systems, and

the flight and ground crews has been outstanding. The teams have successfully dealt

with many chal!enges and will no doubt continue to face challenges; operating

continually in space is an extremely difficult endeavor, but despite the difficulties, the

ISS has now been continuously crewed for miore than seven years. This remarkable level

of achievement is possible only because individually, and collectively, we have learned
- how 1o actively manage risk with maturity and prudence. ) :

The future of space transportation js uncertain in detail, but clear in direction. The next
decade will offer more opportunities, and choices, than did the last decade. We must




begin Lo make these choices now if we are Lo be prepared for the nex! phase in the 1SS

program. While we focus our sights on enabling discovery and a new economy in space,

we must also develop our transportation plans to withstand the risk of shorl-term setbacks

thal are inevitable in the development of new technologies for new frontiers. We have

done the planning, understand the options, and are prepared. We appreciate your ) .
continued support Lo maintain the flexibility needed in order to be successful.

Thank you for the opportunity to appear before you today. 1 would be pleased to respond
lo any questions that you may have. e

2,
o
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Samanta Roy, Robie L.

From: OBrien, Michael F. (HQ-TA000) [Michael.F.OBrien-1 @nasa.gov]
Sent: Wednesday, December 24, 2008 11:28 AM

To: Marquez, Peter J.; Miotke, Jeffrey A (OES); Samanta Roy, Robie I.; Wells, Damon R.;
WittensteinEM @ state.gov; Hodgkins, Kenneth D (OES); TurnerDA @state.gov;
Sepulvedajl@state.gov; Christensen, Brent W (Beijing)

Cc: Condes, Albert (HQ-TA00Q); Hall, John F. (HQ-TH0QOQ); Bress, Kent G. (HQ-TG00O); Biackerby,
Christopher (HQ-TDOOO); Tilman, Justin (HQ-TA000); Besha, Patrick (HQ-TG000) '

Subject: My Av Week rebuttal

For your information, here is the letter | sent to Av Week yesterday aftemnoon in response to
Craig Covault's goofy article. It is also the subject of a NASA Press Release yesterday.

Enjoy the holiday!
Obie T

Dec. 23, 2008
Dear Editor:

Unfortuhately, Aviation Week’s recent article of Dec. 21, 2008, entitled “Bush Administration Nixed
NASA's U.S.-China Cooperation Idea," is inaccurate and misleading.

As an initial matter, NASA has never asked the White House for a cooperative mission such as the one
described in the article. The fact is that the White House has been very supportive of a deliberate and
careful establishment of relations between NASA and the China National Space Administration (CNSA)
over the past two years, As a result, NASA commenced working group discussions with CNSA
representatives on Earth and space science earlier this year. The discussions of potential areas of
future cooperation’ were based on the principles of mutual benefit, reciprocity, and transparency, with
the understanding that any proposal for specific projects would undergo careful review within the
United States Government. Approval would, of course, be affected by the overall status of the U.S.-
China government-to-government relationship. The Alpha Magnetic Spectrometer {AMS), space
shuttle flights, and International Space Station were never intended by either NASA or CNSA to be
considered by the NASA-CNSA working group.

Regarding AMS, it is not an international project managed by NASA; the international aspects of AMS
are managed by the Department of Energy (DOE). Currently, NASA is prepared to take necessary steps
to fly one additional space shuttle flight to deliver AMS to the International Space Station before the
scheduled retirement of the shuttle in 2010, provided that additional funding is provided to the agency
for this additional flight. However, we anticipate this flight will be reviewed by the new administration.

Michael F. O'Brien .

Assistant Administrator ,
Office of External Relations - UG G4 1
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FEDERAL SPACE AGENCY
42 Schepkina st., Moscow, RUSSIA, GSP-6, 107996 Fax 688-90-63, 975-44-67 Phone 631-94-44

FaX: 281-483-2968 Ref #: 109/1-10/854
11/20/06

M. Suffredini
ISS Program Manager, NASA

Subject: Clarification of the definition of work, taking into account additional tasks

Dear Mr. Suffredini;

Further to our letter of 13 March 2006 regarding the definition of work formulated by you in the
initial request for a proposal, please be informed of the following,

You requested the capability, starting in 2009 and until 2011, to rotate and rescue six US
crewmembers per year and to deliver 2 metric tons of cargo in 2009 and 4 metric tons per year as of 2010,
respectively.

Up to now, you have declined to place an order for cargo delivery for 2009, which, accordingly,
has not entered into Modification No. 166,

in light of the fact that this decision for 200% represents a significant change from services
requested in the initial document, we must clarify whether requirements remain for the delivery of 4
metric tons in 2010 and 201 1. It should be noted that, in 2009, the Russian program has three Progress
cargo vehicles planned for this period, which will not be able to meet any NASA program requirements.

An order for additional capability for the delivery of NASA cargo in 2009, if such a need exists,
must be placed not later than the first quarter of 2007. If Shuttle vehicles are not going to be used to
deliver consumables to ISS crews in 2009, then the likely demand for cargo deliveries in 2009 will exceed
2 metric tons, i.e., two Progress vehicles will be required by NASA (= 3 metric tons of dry cargo) in
2009, and three Progress vehicles will be required per year for 201 0 and 2011 (= 4.5 metric tons of dry
cargo).

i This means that commencing in 2009, Roscosmos will be required to launch four Soyuz vehicles
per year to the 1SS, along with five Progress vehicles in 2009 and six Progress vehicles per year in 2010
and 2011. For comparison, in 2006 there were five launches to the ISS; i.e., it is a question of doubling
capabilities.

Given the aforementioned, the following are necessary: either the definition of work must
additionally include a number of tasks that will enable the attainment of this doubled capacity, or the cost
of procured services must take due account of the cost of the additional tasks listed below without
describing them in the definition of work. Such tasks must include the following:

1. Outfit the manufacturing base at the RSC Energia rocket and space plant,

2. Outfit the training base for cosmonauts and astronauts at RSC Energia and GCTC:
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Create a third Soyuz TMA integrated simulator.

a.
b. Qutfit existing simulators.
¢. Create a life support system simulator.

d. Acquire additional equipment, inciuding additional spacesuits, create four new training
classes, prepare and recruit 56 specialists to work with double the number of crews,

3. Qutfit, maintain, and perform a set of actions to double the capacity of search and rescue
personnel and resources. Expenses relating to the depreciation of S&R equipment in connection

with doubled usage cycles.
4. Outfit the Soyuz launch complex at Site 31 to perform manned launches.

a. Construct additional lines for cooling, filling, and defueling chemical components and
compressed air, revise and update documentation for remote loading control systems.

b. Retrofit and renovate launch complex facilities.
c¢. Emergency rescue system equipment at the launch site for the crew.

d. Instali the appropriate cable network and communication and radio networks.

The aforementioned is not an exhaustive list of required tasks that could enable the required
resources to be provided to NASA within requested timeframes. The allocation of costs to perform the
tasks mentioned in the price of procured services for the delivery, rotation, and rescue of three additional
NASA ISS crewmembers seems justified and explains the increase in price for services on an equivalent

Soyuz vehicle.

In this regard, please confirm your request for the number of NASA cargo items required for
delivery in 2009, 2010, and 2011, respectively, and communicate your decision regarding including the
additional list of tasks in the definition of work, or including associated costs in the price of services
furnished without describing the tasks in the definition of work.

Upon receipt of information from you conceming the aforementioned issues, we propose
organizing a group of technical experts to review the definition of work in its updated form, taking
account of additional tasks, either in Moscow or Houston as soon as possible (in November or December
of this year). At the same time, please be informed that it has been difficult for Russian specialisis to
obtain visas in a timely manner (out of 14 persons in M., Khamits's group, three have pbtained visas).
Therefore, it may be preferable to consider Moscow as the site of the future meeting.

Best regards,

Managing Director, _
Manned Programs [signature} A. B. Krasnov
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FEDERAL SPACE AGENCY
42 Schepkina st., Moscow, RUSSIA, GS5P-6, 107996 Fax 688-00-63, 975-44-67 P'hone 631-94-44

FAX: 281-483-29-68
NASA ISS Program Manager
M. Suffredini

Dear Mr. Suffredini: .

Please find attached the draft statement of work on service provision for NASA for the period to
2011 as revised by the Russian side.

Addenda on upgrading production and technical facilities, creating additional work stations for
astronaut training, and the necessary work on improving launch facilities to account for the increase in the
number of Progress and Soyuz vehicles manufactured and lannched in order to provide a service package
to the US side for the period to 2011 (refers to the increase in 2009 of the ISS crew to six) are in the
concurrence stage with contractors and will be submitted in the near future.

Attachment: "Draft Statemnent of Work ., ." {13 pages).

Deputy Director
Human Space Flight Programs 5.V. Chernikov

B.P, Pisdarenko
Phone: §31-95-16
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OQENEPANBHOE KOCMHYECKOE ATEHTCTBO
Tilenxuua yn. 42., Mockse, POCCHSL TCTL-6, 107996 Oaxe 288-90-63, 975-44-67. Tea. 631-94-44

FEDERAL SPACE AGENCY
42 Schepkina st., Moscow, RUSSIA, GSP 107996 Fax 688-90-63, 975-44-67 Phone 631-94-44

Ref. 109/1-12/351
(15/28/07

FAX: 281-483-2968
M. Suffredini
Manager,

1SS Program

Dear Mr, Suffredini,

At the latest MCOP meeting different options for the ISS primary crew rotation were reviewed. In order
to ensure the continued presence of the NASA astronauts onboard of the ISS the sides concluded that in
case of the Shuttle launch slips the ESA astronaut from the Expedition 16 primary crew will have to be
returned to Earth on Soyuz TMA in spring 2009. To protect for this case scenario ESA and NASA have
requested training astronaut L. Eyharts and his backup F. De Winne as Soyuz TMA Flight Engineers (lefl
seat). Due to time constraints, Roscosmos has started the necessary training on March 23. As you are
aware, this type of training is more time and labor consuming than the Flight Engineer 2 training (right
seat) which was documented in modifications signed earlier.

Therefore, please prepare and send to Roscosmos the draft modification to NAS15-10110 to include the
work on training ESA astronauts as Soyuz TMA flight engineers (left seat), increasing the funding for this
work by $800,000.

Sincerely,
{signed]
A. B. Krasnov

Head,
Manned Space Flight Program
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FEDERAL SPACE AGENCY
42 Schepkina St., Moscow, RUSSLA, G3P-6. 107996 Fax 688-90-63, 975-44-67 Phone 631-94-44

Ref: No. 109/1-12/479
dated 07/24/07

Fax: (281) 483-2968
NASA ISS Program Director

M. Suffredini

Dear Mr. Suffredini‘s

In compliance with the statement of work in Modification 166 to contract NAS15-10110
Roscosmos performs training of 1SS-16 prime crew P. Whitson and M. Fincke for launch and retumn on
Soyuz-TMA #221. At the same time in compliance with the same Modification 166, ESA astronauts L.
Eyharts and F. De Winne are undergoing training at GCTC on rescue functions for Soyuz-TMA #221.To
ensure the continuous presence of NASA astronauts onboard the ISS, at the request of NASA and ESA
we began training astronauts L. Eyharts and F. De Winne on May 23, 2007, for nominai return on Soyuz-
TMA #221 and NASA astronauts P. Whitson and M. Fincke for emergency return from the 1SS on
Soyuz-TMA #222, which means we commenced the work not specified in the contract. We assumed that
the US side will prepare a corresponding modification to include this work. On May 28, 2007, we sent
you a letter (ref. #109/1-12/351) specifying the cost associated with the additional work. However, such a
modification still has not been issued.

Please give direction to prepare the draft modification as soon as possible, to include the work
described above as well as to update line items in Mod 166 pertaining to increasing the number ot
astronauts (specifying names) for the Shuttle rotated prime crews, launch dates and the numbers for these
Shuttles.

Head,
Manned Space Flight Programs Directorate - {signed) A. B. Krasnov

P.P.Pisarenko
Tel. 631-9516



Drafi -
statement of work for services to be rendered to NASA u -%011 in an Extension of Contract
NAS15-10110 -

The contractor shall perform the following activities in accafdance with sections 5.0 through
9.0 below, to fulfill the requirements of the U.S. side for assured crew rescue, crew rotation, as well

0 .
U.S. side, using Soyuz Vel eliicle uiiﬁchordance w1th the nominal crew selection and designation
process set forth by the MCOP) & indicate '

m delivery of the U.S. E

ition 14 crewmember aboard Soyuz 13 (fall 2006);

= return of the U.S. Exped 4 erewmember aboard Soyuz 13 (spring 2007);

. delivery of the U.S. Expeditiit’] 6 crewmember aboard Soyuz 15 (fall 2007);

. return of the U.S. Expeditioﬁ& 16 crewmember aboard Soyuz 15 (spring 2008);

& delivery of the U.S. Expedition 18 crewmember aboard Soyuz 17 (fall 2008); and

n return of the U.S. Expedition 18 crewmember aboard Soyuz 17 (spring 2009).

o To provide an on-orbit capability of rescue by Soyuz vehicle over the course of a calendar

year for one U.S. or U.S.-designated permanent crewmember rotated aboard the ISS via the Space
Shuttle during the crewmember's 6-month mission (not to exceed one astronaut per year between
October 2006 and April 2009).

o Rotation and rescue of 6 U.S. or U.S.-designated crewmembers per year using Soyuz
vehicle between April 2009 and September 2011.

0 To deliver two metric tons of cargo per year (400-500 kg per flight) in 2007, 2008, and
2009 using Progress vehicles in accordance with NASA requests and ISS RS and Progress
requirements (everything with an equivalent down-mass for waste disposal).

Starting in 2010 (as annual options for procurement), a set of services may be required from
the Russian side by NASA to fulfill requirements. Such requirements will presumably comprise the
following:

0 four metric tons of up-mass (with equivalent waste disposal) per year using Progress
vehicles, in accordance with NASA requests and ISS RS and Progress requirements.

0 Rotation and rescue of six U.S. or U.S.-designated crewmembers per year (starting in spring
2012) to/from the ISS.

These options may be performed only on the basis of the mutual concurrence of the parties,
taking account of ISS capabilities, annual production, launch, mission, and return schedules,
operational capabilities and vehicle capabilities, availability of docking ports, and the impact on the
Russian program of ISS use. Final option terms and prices shall conform to the proposed scope of
work and consider additional expenses. .-

5.0 Delivery, return, and rescue of a specified U.S. or U.S.-designated Flight Engineer 1/Soyuz
crewmember

5.1 To deliver a specified U.S. or U.S.-designated crewmember to the ISS, to provide a rescue aids
for this crewmember, and to return the U.S. or U.S.-designated crewmember to the ground aboard a
Soyuz vehicle.

5.1.a. Training of the U.S.-designated crewmember as a Flight Engineer in a Soyuz crew (one
primary and one backup).

5.1L.a.1. To provide theoretical and practical training, to furnish equipment (e.g., Sokol spacesuit,
seat liner, thermal suit, water survival suit, and basic survival suit), to provide access to facilities,
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and to certify the specified U.S. or U.S.-designated member of the primary andybackup crews for
fllght to and return from the ISS aboard a,Soyuz vehicle, and Iandmg aboard a Soyuz vehicle. To

@
5.1.a.2. Prior to the start of training, the spemﬁedﬁﬁf 2designated crewmember shall be
furnished with the Soyuz crew procedures. Tﬁgﬁdocumenta on shall be in the possession of each
crewmember, in accordance with applicable Rusézan laws and regulations.

vmg plan and a corresponding travel schedule
within the framework of the integrated ISS crew tralmng plan.

5.1.b. Transpo tand lodging f(except in Baikonur) for up to five NASA personnel (by decision of
Roskosmos, taking decount 0ENASA proposals).
T ﬁ;ff?‘,s’

5.1.b.1. To provide transportation and facility access (provided that appropriate personal data are
furnished in accordancc with internal regulations) to the extent required for the specified U.S. or
U.S.-designated crewmember and NASA service personnel (for example, training specialists, flight
surgeons, crew support astronauts, and interpreter) for survival training. Food and lodging shall also
be provided during survival training.

5.1.c. Services at the Baikonur cosmodrome for up to fifieen NASA personnel (by decision of
Roskosmos, taking account of NASA proposals).

5.1.c.1. In accordance with current practice, to make available necessary permits and badges to
allow facility access (provided that appropriate personal data are furnished in accordance with
internal regulations) for the specified U.S. or U.S.-designated primary and backup crewmembers, as
well as for up to thirteen NASA service personnel (by decision of Roskosmos, taking account of
NASA proposals) (for example, flight surgeons, NISN computer communication specialist, PAO
representative, NASA administrative personnel, and interpreter), upon the concurrence of stay
duration by the parties.

5.1.6.2.To transport primary and backup crewmembers upon return to GCTC between fiiting and
launch, if so required by the training program.

5.1.c.3. Roskosmos shall secure access (provided that appropriate personal data are furnished in
accordance with internal regulations) to NASA NISN specialists to set up telephone and computer
links at the Kosmonavt hotel, RSC Energia hotel 3, the building of the federal state unitary
enterprise “Center for Ground-Based Space Infrastructure Facilities Operation” (®I'YIT IIDHKHN)
and the NASA office at site 254 (Soyuz assembly building), on the basis of the existing
communication configuration and in accordance with current practice.

5.1.c.4. To provide transport for the specified U.S. or U.S.-designated primary and backup
crewmembers, as well as for up to thirteen NASA service personnel (by decision of Roskosmos,
taking account of NASA proposals) (for example, flight surgeons, NISN computer communication
specialist, PAO representative, NASA administrative personnel, and interpreter), from Moscow to
Baikonur and back, as well as local transportation at Baikonur that is required for training activities,
prelaunch operations, and launch.
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specialist, PAO representative NASA administrative personnel, é
all requ1red training sessions, prelaunch operatlons and launch. ¢

5.1.d.1. To provide the followmg services at deployment airfields: airport access, access to
concurred facilities and necessary pe Sffor the specified U.S. or U.S.-designated crewmember, as
well as for up to ten NASA service pel onnel (by decision of Roskosmos, taking account of NASA
proposals) (for example, flight surgeons, crew support astronauts, PAO representative, NASA
administrative personnel, and interpreter). The actual number of NASA staff at the landing area
shall be regulated by the provisions of section 5.1.d.4.

5.1.d.2. To provide transport for up to ten NASA crew support group personnel (for example, flight
surgeons, crew support astronauts, PAO representative, NASA administrative personnel, and
interpreter) from GCTC to deployment airfields and back, as well as local transportation at
deployment airfields that is required to support crew evacuation. The NASA delegation shall pay
for its own food and lodging. Roskosmos shall arrange lodging at the location where the search-
and-rescue group is accommodated. The actual number of NASA staff at the landing area shall be
regulated by the provisions of section 5.1.d.4,

5.1.d.3. To provide transportation for the specified U.S, or U.S.-designated crewmember, from the
landing area deployment airfield to GCTC, as well as directly at the landing area deployment
airfield as required to complete crew evacuation activities.

5.1.d.4. To provide search-and-rescue helicopter transport for up to five NASA crew support group
personnel (by decision of Roskosmos, taking account of NASA proposals) (and two additional
persons in case of a ballistic entry into the nominal landing area) (for example, flight surgeons, crew
support astronauts, PAO representative, NASA administrative personnel, and interpreter) from the
deployment airfield to the landing area and back, as well as to other locations that may be required
to support Soyuz evacuation operations.

5.1.e Health care/Medical aid

5.1.e.1.To provide information regarding=the entire program of mission medical operations. To
perform medical operations in accordance with these requirements and requirements concurred by
the parties in the Medical Operations Requirements Document (MORD) (SSP-50260). To render
aid to the U.S. flight surgeon to monitor the health of the specified U.S. or U.S.-designated
crewmember.

5.1.e.2.To render necessary aid to the U.S. flight surgeon during the State Medical Commission
session at GCTC for the purpose of medically certifying the specified U.S. or U.S.~designated crew
member for Soyuz flight prior to launch.

5.1.e.3. To provide postflight rehabilitation in accordance with current practice.

5.1.f Personal belongings
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5.1.f.1. To allow 1.5 kg of up-mass and down-mass (as d
the Soyuz vehicle for personal use items belonging to e
crewmember, and to provide for the return of such items with 1
cargo item return procedures.

d in SSP 50261 -01, GGR&C) aboard

items.

5.1.g. Consumables

5.1.g.1. During the Soyuz ﬂig: }}éthe SpEck :sed U.S. or U.S.-designated crewmember shall be
provided with Soyuz crew conslfrn les, mcludmg (but not limited to): food, lodging, clothing,
crew support items, and life support®

5.Lh. (Primary and backup) crewmember personal gear

5.1.h.1. To place all necessary nominal Soyuz flight equipment at the disposal of the specified U.S.
or U.S.-designated crewmember, including: a Sokol Spacesmt seat liner, thermal suit, water
survival suit, and basic survival set.

5.1L.h.2. To perform all necessary measurements and verify the suitability of equipment for the
specified U.S. or U.S.-designated crewmember, including an evaluation of operations safety and
familiarization with flight equipment.

5.1.i. Visa support

5.1L.i.1. To provide visa support for entry into the Russian Federation, including invitations for the
specified U.S. or U.S.-designated crewmember, the NASA support team, and administrative
personnel.

5.1.j. Providing information regarding the Soyuz mission/flight

5.1,j.1. Information regarding flight parameters shall be provided during all phases of Soyuz flight,
including docked operations, for the purpose of obtaining complete information regarding the
mission, in accordance with current practice,

3.1}.2. To provide MCC-Houston (MCC-H) with necessary Soyuz telemetry data via the Russian
Telemetry From Moscow (RTFM) channel from MCC-Moscow (MCC -M) to MCC-Houston
(MCC-H) upon vehicle AOS by Rusman ground stations (RGS), in accordance with current
practice.

5.1,).3. To provide for transmission of video information from the Baikonur cosmodrome (launch of
the Soyuz transport vehicle) from MCC-M to MCC-H and to the Houston Support Group (HSG).

5.1j.4. To provide real-time transmission of information from the MCC-M simulating complex to
MCC-H and to the Houston Support Group (HSG) regarding the progress of and conditions aboard
Russian Soyuz and Progress transport vehicles,

5.1.J.5. To transmit ballistic data from MCC-M to MCC-H to assure the safe flight of the Soyuz

transport vehicle while performing maneuvers during the active flight phase, descent, and search-
and-rescue operations.

§832059/TTI/AL/BG/PZ/03/14/06 4



6.0  Capability of using the Soyuz vehicle as an rescue vehicle for U.S. primary expedition
crewmembers delivered to the ISS aboard.a Space Shuitle.

6.1 To prepare and furnish rescue servic »a Soyuz vehicle, for one calendar year, to one
U.S.-designated pnmary expedition crewmel%lber de d aboard a Space Shuttle, for the duration

5. or U.S. -des;gnated member of the primary and backup crews for the

rgency assured return from the ISS aboard a Soyuz vehicle, and landing

livery and return of specified equipment (e.g., the Sokol spacesuit, seat

utvival suit, and basic survival suit). To furnlsh necessary training

gxan prior be start of training requiring such materials, in accordance with
laws and re {lations.

materials in é&
applicable Russ

6.1.a.2. Prior to the s/fgi ofrtraining, the specified U.S, or U.S.-designated crewmember shall be
furnished with the Soyuz( ight crew procedures.

&
6.1.a.3. Develop and implement a training plan and a corresponding travel schedule within the
framework of the integrated ISS crew training plan.

6.1.a.4. Except for the last training phase, the specified U.S. or U.S.-designated primary and backup
crewmembers shall be provided with interpretation into English during all sessions, to the extent that
such services are required for a given crewmember.

6.1.b. Travel and lodging (except at the Baikonur cosmodrome) for up to five NASA personnel (by
decision of Roskosmos, taking account of NASA proposals).

6.1.b.1. To provide transportation and facility access (provided that appropriate personal data, in
accordance with internal regulations, are provided) to the extent required for the specified U.S. or
U.S.-designated crewmember and NASA service personnel (for example, training specialists, a flight
surgeon, crew support astronauts, and interpreter) for survival training. Food and lodging shall also
be provided during survival training.

6.1.d. Landing area deployment airfield and search-and-rescue services under normal landing
conditions and weather (including ballistic descents within the nominal landing area).

6.1.d.1. To provide the following services at deployment airfields: airport access, access to concurred
facilities and necessary permits for the specified U.S. or U.S.-designated crewmember, as well as for
up to ten NASA service personnel (by decision of Roskosmos, taking account of NASA proposals)
(for example, flight surgeons, crew support astronauts, PAO representative, NASA administrative
personnel, and interpreter). The actual number of NASA staff at the landing area shall be regulated
by the provisions of section 6.1.d.4.

6.1.d.2. To provide transport for up to ten NASA crew support group personnel (for example, flight
surgeons, crew support astronauts, PAO representative, NASA administrative personnel, and
interpreter) from GCTC to deployment airfields and back, as well as local transportation at
deployment airfields that is required to support crew evacuation. The NASA delegation shall pay for
its own food and lodging. Roskosmos shall arrange lodging at the location where the search-and-

8832059/TTI/AL/BG/PZ/03/14/06 5



rescue group is accommodated. The actual number of \ staff at the landing area shall be

regulated by the provisions of section 6.1.d.4.

6.1.d.3. To provide transportation for the specified U.S. or U.S.- juifated crewmember, from the

landing area deployment airfield to GCTC, as well as directly at the landing area deployment
airfield as required to complete crew evacuation activities.

b

helicopter transport for up to five NASA crew support group
s, taking account of NASA proposals) (and two additional
) the nominal landing area) (for example, flight surgeons, crew
tative, administrative personnel, and interpreter) from the

, as well as to other locations that may be required

support astronauts, PAO re¢j
deployment airfield to the la

6.1.e. Health care/Medical aid

6.1.e.1. To provide information regarding the entire program of mission medical operations. To
perform medical support operations in accordance with these requirements and requirements
concurred by the parties in the Medical Operations Requirements Document (MORD) (SSP-50260).
To render aid to the U.S. flight surgeon to monitor the health of the specified U.S. or U.S.-
designated crewmember,

6.1.e.2. To provide for the transmission, from MCC-M to MCC-H, of medical information
regarding the health of U.S. crewmembers during light aboard the Soyuz vehicle.

6.1.e.3. To provide postflight rehabilitation in accordance with current practice.
6.1.f Personal belongings

6.1.1.1. To allow 1,5 kg of down-mass (as defined in SSP 50261-01, GGR&C) aboard the Soyuz
vehicle for personal preference items for each specified U.S. or U.S.-designated crewmember, and
to provide for the return of such items with the crew in accordance with cargo item return
procedures.

6.1.g Consumables

6.1.g.1. During Soyuz vehicle descent, the specified U.S. or U.S.-designated crewmember shall be
furnished with consumable items, including (but not limited to): food, clothing stowage, crew
support items, and life support.

6.1.h. (Primary and backup) crewmember personal gear
Individual flight gear shall be delivered aboard the Space Shuttle that delivers the crewmember.

6.1.h.1. To place all necessary nominal Soyuz flight equipment at the disposal of NASA, for
delivery aboard a Space Shuttle for a specified U.S. or U.S.-designated crewmember, including: a
Sokol spacesuit, seat liner, thermal suit, water survival suit, and basic survival gear.

6.1.h.2. Prior to delivery to NASA, to perform all necessary measurements and verify the suitability
of equipment for the specified U.S. or U.S.-designated crewmember, including an evaluation of
operations safety and familiarization with flight equipment. The astronaut must arrive in Russia by
a date set by the Russian side for familiarization with the nominal Soyuz vehicle.

6.1.i. Providing information regarding the Soyuz mission/flight
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operations, for the purpose of obtaining complete informatio
with current practice.

6.1.i.2. To provide MCC-H with necessary Soyuz telemetry data v a the Russian Telemetry From
Moscow (RTFM) channel from MCC- M to MCC-H upon vehicie "AOS by Russian ground stations

7.0 Delivery of U.S%
Soyuz vehicles.

subcontractor fac1ﬂf1 in.ee ¢cordance with ISS documentation (technical specifications and data on
cargo item packing, submitted for each U.S. cargo shlpmen‘t) including late-load cargo items. When
necessary, NASA shali’prowde appropriate documentation in Russian and English languages.

7.1.a.2. To provide for customs clearance and required support in Moscow and Kazakhstan. NASA
shall provide necessary documents in Russian and English languages.

7.1.a.3. To provide for conformance of sanitary and public health certificates required for customs
clearance.

7.1.b. Documentation and analysis

7.1.b.1. To confirm the designated Progress vehicle manifest in an international coordination
protocol and IDRD Appendix 1.

7.1.b.2. To provide for the integration (model definition) of U.S. cargo items prior to launch to the
ISS.

7.1.b.3. To perform flight safety certification for U.S. cargo items as configured for launch aboard
Progress, Soyuz, or a concurred alternative vehicle.

7.1.b.4, A preliminary ICD for each flight (Soyuz and Progress) will be submitted to NASA for
joint signature at L-2 months. The final (Soyuz and Progress) ICD for each flight will be submitted
to NASA for joint signature at L+2 weeks.

7.1.b.5. To submit to NASA, prior to Soyuz or Progress launch, photographs showing how NASA
cargo items are configured inside the vehicles, as well as photographs of individual items (if
technically feasible) of layered stowage that must be provided. Photographs of individual items
inside of preliminary NASA stowage is not required.

7.1.c. Lodging and transportation of personnel at additional NASA expense.
7.1.c.1. To provide for the transportation, from Moscow to Baikonur, of NASA cargo integration
staff (up to three persons) assigned to support loading and Jaunch aboard Soyuz and Progress

vehicles.
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&
7.1.c.2. To provide food and lodging at Baikonur for up to three NASA cargo integration staff
members, at RSC Energia hotel 1 and hqgg 3, as well as access to appropriate facilities.

7.1.c.3. To provide visa support for NA
Federation, including invitations.

7.1.d.1. To provide security and storage in a cont%@lled ambient environment at Baikonur for U.S.
cargo items delivered to Baikonur for launch mz‘*%’“ccordancc with current procedures. Security
conditions shallwlg%tallorcd for Eockable premise Equipped with keys (or equivalent devices) and

W TS

; 'mg/stowage for concurred NASA cargo items at L-1 and L-2 days,
b

f:later s %age concurred between NASA and Roskosmos.

7.1.e.2. To provide f{) ansportation of late-load NASK‘é’cargo items from Moscow to Baikonur,
including customs clearance, provided NASA furnishes English documentation.

7.1.e.3. Cargo items that will not be launched must be stored at the NASA office in Baikonur. If
NASA wishes to return the cargo items to the U.S,, then the parties shall jointly agree on packaging
and return to the U.S. at NASA's expense.

7.1.1.  Difficult assembly

7.1.1.1. For cargo units to be delivered aboard Progress and Soyuz vehicles and requiring technical
resources for integration or special trusses for transportation, Roskosmos shall develop and provide
special systems for assembly, fastening, and packaging, if these do not impact the vehicle's structure
and launch schedule. With this goal in mind, NASA and Roskosmos shall concur and coordinate
their actions pursuant to corresponding interface and cargo stowage requirements at L-3 months.

7.1.p. Waste disposal from the ISS aboard Progress and Soyuz vehicles

7.1.g.1. To provide for declaring, integrating, modeling, and certifying of waste cargo items prior to
undocking from the ISS.

7.1.£.2. Remove designated cargo items from the ISS and dispose of them.

@

8.0  U.S. cargo items to be returned aboard Soyuz vehicles

8.1  Basic services to be provided to support return of U.S. cargo items from the [SS aboard
Soyuz vehicles.

8.l.a. Cargo item transportation and delivery

8.1.a.1. After return of cargo items to Kazakhstan, to provide transportation for designated NASA
cargo items to Moscow in a conditioned state (previously concurred). NASA shall set forth
appropriate requirements and submit required documentation.

8.1.a.2. To provide for customs clearance for transport of returned cargo items to the U.S. from
Kazakhstan and/or Moscow. NASA shall submit appropriate documentation.
SS32059/TTVAL/BG/PZ/03/14/06 8



8.1.b. Documentation and analysis

8.1.b.1. To provide for integration (modeling) of descent cargo pri eturn from the ISS.

8.1.c. The advanced removal of return cargo items to be returned aboard a Soyuz vehicle at NASA's
election. -

ite unloading of NASA cargo items upon landing, concurred

8.1.c.1. To provide,
ure of the crew from the landing area.

with Roskosmos, and befa

presentative Office in Moscow, in accordance with
cargo to NASA, Roskosmos shall cease to be responsible

i

8.1.c.2. To transport such car
applicable legislation. After transiée of the
for such equipment.

9. Rotation and rescue of 6 U.S. or 'f].S.-designated crewmembers per year using Soyuz vehicles
between April 2009 and September 2011 is TBD.
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Block 14 Description of Amendment/Modification (continued):

1. SERVICES TO BE FURNISHED

Section J-4 of the basic contract is modified to include additional requirements for Crew
Rescue/Crew Rotation on Soyuz, Cargo delivery to ISS on Soyuz and Progress vehicles, and
trash removal. These requirements shall be pertormed in accordance with the attached
Statement of Work (as referenced for each numbered item below). These requirements are

as follows:

1.

Launch, return, and rescue of Expedition 16 U.S. designated crewmember
on Soyuz 15 and Expedition 18 U.S. designated crewmember on Soyuz
17. (SOW section 5[.30) -

Delivery of U.S. cargo to ISS on Progress and Soyuz flights 24P through
31P and 155 and 175 at a rate of ap3pr0ximaleiy 375kg per Progress and a
10 — 25 kg per Soyuz for a total of 3050 kg. (1525kg in calendar year 2007
and 15251-(% in calendar year 2008) (SOW section 7.0)

Disposal of approximately 3000kg of U.S. trash on Progress flights 24P
through 31P at a rate of approximately 375kg per Progress. (payment
tgaa(?;ad on agreed-to manifest 1 month before undocking) (SOW section
On orbit crew rescue services, including all required training, equipment,
and hardware for U.S. Expedition crewmembers delivered to the
International Space Station (ISS) via Shuttle. (SOW sections 5.1.a
through 5.1.c.1, 5.1.d through 5.1.e.1, 5.1.e.3 through 5.1.g.2, and 5.1.i
through 5.2)

2. MODIFICATION VALUE

The total firm-fixed price of the work ordered under this modification is $159.6M based on
the following unit prices and totals for 1-4 in the above paragraph:

1. $43,600,000 ($21,800,000 per seat)

2. $80,000,000 ($26,229 per kilogram) (including space allocation for NASA cargo)
3. $21,000,000 ($7,000 per kilogram) (including space allocation for U.S. trash)

4. $15,000,000 ($1,250,000 per astronaut trained)

A) $43,600,000 is added for launch, return and rescue of the US designated Exp 16
crewmember on Soyuz 15 and US designated Exp 18 crewmember on Soyuz 17, section -4
is modified as follows:

Milestone
00021a9

00021al10
00021all
00021al2

00021al3
00021al4

Title Value Est. Compietion Date
Preparation activities for launch of $10,900,000  November 2006
Exp 16 crewmember on Soyuz 15

Delivery of Exp 16 on Soyuz 15 $5.450,000 October 2007
Return of Expedition 16 on Soyuz 15 35,450,000 April 2008
Preparation activities for launch of $10,900,000  November 2006
Exp 18 crewmember on Soyuz 17

Delivery of Exp 18 on Soyuz 17 $5.450,000 September 2008

Return of Expedition 18 on Soyuz 17 $5,450.000 March 2009

B) $80,000,000 is added for delivery of 3050kg of U.S. cargo to ISS on Progress and Soyuz
flights 24P through 31P and 15S and 178 at a rate of approximately 375kg per progress and

NAS15-10110 Mod #66
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10 - 25 kg per Soyuz. (1525kg in calendar year 2007 and 1525kg in calendar year 2008)
Section J-4 is modified as follows:

Milestone
00022al1l
00022a12
00022al13
00022al4
00022al5
00022a16
00022217
00022al8
00022a19
00022220

00022421

Title

Space Allocation for NASA Cargo
on 24P —31P and 158 and 178
Delivery of NASA Cargo 24P
Delivery of NASA Cargo 25P
Delivery of NASA Cargo 26P
Delivery of NASA Cargo 27P
Delivery of NASA Cargo 28P
Delivery of NASA Cargo 29P
Delivery of NASA Cargo 30P
Delivery of NASA Cargo 3{P

Delivery of NASA Cargo 158

Delivery of NASA Cargo 178

Value
$20,000,000

$TBD
$TBD
3TBD
3TBD
$TBD
$TBD
$TBD
$TBD
$TBD

$TBD

Est, Completion Date

November 2006

January 2007
May 2007
September 2007
Movember 2007
January 2008
July 2008
October 2008
TBD

October 2008

September 2009

€) $21,000,000 is added for disposal of approximately 3000kg of U.S. trash on Progress
flights 24P through 31P at a rate of approximately 375kg per progress. (1500kg in calendar
year 2007 and 1500kg in calendar year 2008) Section J-4 is modifed as follows:

Milestone
60n22ct
00022c2
00022c3
(0022c4
00022c5
00022ca
00022c7

(H0022c8
000229

NASIS-101 10 Mod #166

Title

Space Allocation for U.S trash
ot 24P -3 1P and 158 through 178
Disposal of NASA Cargo 24P
Disposal of NASA Cargo 25P
Disposal of NASA Cargo 26P
Disposal of NASA Cargo 27P
Disposal of NASA Cargo 28P
Disposal of NASA Cargo 29P
Disposai of NASA Carpo 30P
Disposaf of NASA Cargo 31P

Value

$5,250,000

TBD
TBD
TBD
TBD
TBD

TBD
TBD
TBD

Est. Completion Dage
MNovember 2006

May 2007
August 2007
Janvary 2008
April 2008 |
July 2008
December 2008
February 2009
TBD



D) $15,000,000 is added 59 archase Srew s
traiiing and necessary indivj uipment for U.S.
the International Space Station (ISeS% i

trained two times

member sh

Milestone
00023al

00023a2
00023a3
00023a4
00023as

00023a6
00023a7

00023a8

00023a9
00023a10

00023al1

00023a12
00023a13

00023a14

00023315
00023a16

00023a17

00023a18
00023a19

00023a20

00023a21
00023a22

00023a23

00023a24
00023a25

00023a26

00023227
00023a28

10023429

NASI3-101 10 Mod £166

€3 (two cycles), once as a back up crew
member. If additional training is regmred for a crew m
equitable aﬁustment shall be provi

1 be manufactured

Title

Crew Rescue Function Training,

and equipment (S. Williams
Remi‘g to Earth )

Crew Rescue Function, Training,
and equipment (C. Andersen)
Return to Earih

Crew Rescue Function, Training, .

begins (G. Chamitoff)
raining Completed
Return to Eg

Crew Rescue Function, Training
Peining Completed

rammng Complete

Return to Ea:tﬁ

Crew Rescue Function, Training
begins

Training Completed

Return to E

Crew Rescue Function, Training
gins

Training Completed

Return to Eartg

Crew Rescue Function, Training
beging

Tramning Conpleted

Return to Ea

Crew Rescue Function, Training
begins

Training Completed

Return to Ea

Crew Rescue Function, Training
begins
Training Completed

Return to Eart

Crew Rescue Function, Training
begins

Training Compicted

Return to Ea

Crew Rescue Function, Training
begins

-4

purchase on orbit crew rescue

via Shuttle, Trainin

ed to the contracto
once. If re-manufac
due 10 a change made by NASA, equitable atgustment shall
For planning purposes, section J.d is modifie

be rotated on 12A.1, 13A.1, 10A, 1E, 1J/A, 15

as follows fo
A, ULF2, 2J/A, 17A:

Value
$1,000,000
$250,000
$1,000,000

$250,000
$500,000

£500,000
$250,000

$500.000

$500,000
$250,000

$500,000

£500,000
$250,000

$500,000

£500,000
$250,000

$500,000

$500,000
$250,000

$500,000

$500,000
$250.000

$500,000

$500,000
$250,000

$500,000

$500,000
$250,000

$500,000

services, including all required
Expedition crewmembers delivered to
g means that each person will be
member and once as 2 prime crew
ember already
r. [ndividual e
ture of individua
be provid
I crew members anticipated to

trained twice,
quipment for each crew
egmpmqnt 1s required
e

to the coniractor.

Est Completion Date
November 2006

Per Shuttle Schdi
November 2006
Per Shuttle Schdl

November 2006

TBD
Per Shuttle Schdl

September 2007

TBD
Per Shuttle Schdi &

November 2006
TBD

Per Shutile Schdi

Septerber 2007

TBD
Per Shuttle Schdl

TBD

TBD -
Per Shuttle Schd}

TBD

TBD §
Per Shuttle Schdl !

TBD

TBD
Per Shuttle Schd]

TBD

TBD
Per Shuttle Schd}

TBD
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00023230 Training Completed $500,000 TBRD

00023a31 Return to E $250,000  Per Shuttle Schdl
00023232 gm}\' Rescue Function, Training $500,000 TBD
egins
00023a33 Training Comnpleted $500,000 TBD
00023a34 Return to Ea:tﬂ

$250,000  Per Shuttle Schdl

g)ﬂComract Clause B.1 Supplies and/or Services to Re Fumished is revised 1o read as
ollows:

Total Firm-Fixed Price including Options $787,451,621

4) Contract Clause G.§ Obligation of Funds is revised to read as follows:

The total amount of funds allotted to this contract is $677,961 621. Each time additional
funds are allotted the Contracting Officer shall amend this clause accordingly.

1.;.")”Contract Clause H.10 Limitation of F unds (Fixed Price Contract) is revised in part as
ollows:

(&) Of the total price of $787.451,621 for itemns 0001 through 00023, the sum of
$677,961,621 is presently available for payment and allotted to this contract, It js

funds consistent with the total contract price are allotted.

{c) (1) It is contemplated that funds presently allotted to this contact will cover the work
to be performed until March 2009,

6) Paragraph 5.0 of the statement of work is revised to include Soyuz 15 and 17 as follows:

Erom;:
2.0 Launch, retorn, and resene of Expedition 13 U.S, crewmember on Soyuz 12 (Spring
2006 throu%h Fall 2006) and Launch, refurn, and rescue of Expedition 14U.S. crewmember
on Soyuz 13.

To:

5.0 Launch, retumn, and rescue of Expedition 13 U.S. crewmember on Soguz 12 (Spring
2006 through Fall 2006} , Launch, return, and rescue of Expedition 14 U 5. crewmember on
Soynz 13 and Launeh, return and reseue of Expedition fﬁ and 18 U.S. desipnated
crewmuembers on Soyuz 15 aud 17,
7) Paragraph 5.2 is revised to include Soyuz 15 and 17 as follows:

From:

55;.2 Re}l_{m of approximately 3kg of downinass on Soyuz 12 and 3kg of downmass on
oyuz 13 =

To:
5.2 Retumn of approximately 3kg of downmass on Soyuz 12, 3kg of downmass on Soyuz
13, and 3kg of downmass on both Soyuz 15 and 17.
8) Paragraph 5.2.1 is revised {0 include Soyuz 15 and 17 as follows:

From:

L
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3.2.1 Base services to be provided in support of U.S. cargoes to be returned from IS5 on
Soyuz.12 and Soyuz 13

To:

3.2.1 Base services to be provided in support of U.8S. cargoes to be returned from ISS on
Soyuz 12, Soyuz 13, Seyuz 15 and Soyuz 17 .

] Para%:aph 7.0 of the statement of work is revised to include delivery of approximately
3050kg on 24P through 31P and Soyuz 15 and 17

From:

7.0 Delivery of U.S. cargo to ISS on Progress fli]%hts 20P, 21P, 22P and 23P at a rate of
approximately 192kg on%OP, aB;iPm}dmately 250 %on 21P, apgrommately 350kg on 22P
and ap&roximateiy 270kg on 23P (payment by NASA shall be ased on agreed-to manifest
1 month prior to launch) and delivery of approximately 2OkE on Soyuz 12 and
approximately 30kg on Soyuz 13 (payment by NASA ‘shall be hased on agreed-to manifest
I'month prior to launch)

To;

7.0 Delivery of U.S. car%o to ISS on Progress flights 20P, 21P, 22P, 23P and 24P — 31P at
a rale of approximately 1 Zl%g on Z0P, approximately 250kg on 21P, a proximately 350kg
on 22P an, approximately 2 Okﬁ on 231;) (payment b_?r NASA shall be gased on i;greed—to
manifest 1 month prior to launc ). approximately 3 Skg per Progress vehicle for fliohts
24P — 31P (Payment by NASA will be hased on paragraph 2B of this modification) and
delivery of agproximately 20kg on Soyuz 12, approximately 30kg on Soyuz 13 (payment by
NASA ‘shall be based on a%ree%i—to manifest | month prior fo launch), and a proximately
10-25 k{i‘per Seyuz for both Soyuz 15 and 17 (Payment by NASA will E

paragraph 2B of this modification).
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