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PRESIDENT’S MESSAGE

Speak Up!
As I write this, the Obama Administration has just released the details of its proposed
FY2010 NASA budget. Throughout the space community, efforts are underway to
understand how this budget will impact our nation’s space program. This is especially true
for the Constellation program, where a blue ribbon panel headed by former Lockheed
Martin CEO Norm Augustine will review the Ares and Orion programs. The panel shall
make recommendations to the new Administration on whether and how these programs
should proceed.
As the President of a Society which has promoted a robust and balanced national space
program for over 50 years, I am generally pleased with the continuing FY 2010 support to
an active civil space program – most especially with the commitment to a strong NASA program that increases by 5% despite
the most challenging economic conditions since the Great Depression. This support for NASA comes even as our nation’s
political leadership has shifted significantly in the last election cycle – something that demonstrates that the civil space program
does have bipartisan support.
Certainly there are differences in this budget; for instance, more money is being spent on Earth science research – a funding
increase that is consistent with the President’s campaign positions on climate change. Elections have consequences on budgets,
so this should not be surprising. It will be welcomed by the Earth Science community. Moreover, no matter what your perspective
on climate change may be, having better insight into how our home planet works is a good idea - especially if we are going to
consider making policy changes on anthropogenic greenhouse gases, which seems likely.
Unfortunately, while the budget forecast for 2010 is relatively good, the current out-year Obama Administration projection
for NASA is bleak – essentially flat budgets from FY11 (-0.3%) through FY14 (+1.4%). This forecast inspires a feeling of déjà
vu, reminiscent of what happened to NASA after the 2004 release of the Vision for Space Exploration. After the first year’s
increase in NASA’s budget, the Bush Administration basically flat-funded NASA for several years. The costs of recovering
from the loss of Columbia and hurricane damage to NASA facilities were not covered by a special appropriation as was done
previously. Combined with flat continuing resolution funding over recent years, NASA’s purchasing power has declined in real
terms over the past five years – and threatens to decline further if these forecasts come to pass. For human space activities
contained in both the Exploration and Space Operations budgets, there is actually a drop of nearly $800M from 2010 to 2014.
This occurs even as two major new development efforts are underway for Ares I and Orion.
There is reason for hope in this budget. An asterisk in the Exploration budget explains that the Administration plans to
submit a revised funding request following the results of the space program review led by Norm Augustine. If Augustine’s
effort makes a compelling case for a more robust Exploration program, we could see this Administration adopt a better funded
out-year budget.
What do you think about this? Augustine has said he will seek inputs from the general public as well as key space stakeholders.
I intend to have the Society come up with a position to help make the case for a more robust human space effort. Your inputs
are encouraged. Beyond the Society’s position, which will necessarily need to strike a balance among our broad membership,
the highly knowledgeable and well-informed members of this Society no doubt have many valuable ideas to contribute to
Augustine’s effort. I strongly encourage you, as individuals, to communicate your insights and ideas to the Augustine panel, to
the White House and to your members of Congress. The members of this Society are extremely knowledgeable about space
programs and policies; let’s add our insights to the Augustine review.
If we don’t speak up for a robust program of space exploration, who will?
Advancing All Space

Frank A. Slazer
digaslaze@mac.com
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ASTRONAUT SAFETY ON THE MOON
A multidisciplinary investigation of how robotics and standardized
safety strategies can enhance astronaut safety during the establishment
and operation of a lunar base.*
by L. Mulugeta, O. Doule, D. Bodkin, D. Jagula, L. Quémet,
M. Turnock, A. Chan, R. Chasseigne, M. Demel, J. Hochstein,
A. Oprong and J P. Salazar

Several of the world’s major space agencies have announced
plans to return humans to the Moon in the near future, and
international cooperation is expected to play an important role
in this process. Interests in permanent lunar settlement include
using the Moon as a stepping-stone towards crewed missions to
Mars, testing advanced technology, scientific research, in-situ
resource utilization, commercial applications, creation of
knowledge based society, and supporting spin-offs. Meeting these
objectives will require a sustained human presence on the lunar
surface and the performance of a wide variety of tasks to establish
and operate a lunar base. In doing so, measures must be taken to
ensure the crew’s health and safety.
Any accident or event that threatens the safety of a crew
member can have enormous consequences on public opinion of
current and future human spaceflight missions. The loss of the
space shuttle Columbia during re-entry is a tragic reminder of
this. Returning to the Moon will hold the public’s attention, and
for this reason the experience and lessons learned from past space
missions regarding crew safety are vital to the success of lunar
missions, maintenance of positive public opinion and success of
the space industry. With this in mind, an international and
interdisciplinary team performed a nine-week intensive study
entitled: Analysis of Lunar Exploratory Robotic Tasks for Safety
(ALERTS). During this project, the ALERTS team investigated
the maximization of crew safety on the lunar surface through the
use of a symbiotic relationship between astronauts and robots.
As a result of this work, the team developed three distinct
products:
1.
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A novel set of risk assessment criteria based on a
compromise between risk assessment criteria from
space agencies and health and safety institutions
from around the world.

2.
3.

A decision tree to rapidly identify appropriate robotic
platforms for high risk tasks that require astronaut
participation.
A recommendation to establish an International
Space Exploration Safety Board (ISESB) to
harmonize safety standards for human spaceflight
at the international level; particularly with regard to
the application of robotics.

These products, however, are not confined to lunar exploration.
They are readily expandable and adaptable to other areas of
human spaceflight, such as the International Space Station (ISS)
and future missions to other celestial bodies including asteroids
and Mars.
Risk Analysis and Crew Safety
To determine how robotic systems can be used to enhance
crew safety on the lunar surface, identifying and substantiating
the risks astronauts will be exposed to while establishing and
operating a base was necessary. The team generated sixty-six
general surface operation tasks necessary for all lunar bases,
irrespective of mission architecture, and served as the foundation
for identifying different risks to which astronauts shall be
exposed. However, the risk identification was difficult because
of the lack of universally accepted risk definition among space
agencies. Consequently, the definitions from space agencies and
health and safety organizations were examined as a starting point.
The definitions of risk adopted by space agencies are typically
applied to analyze cost, schedule, safety, or environmental impact
and are generally inapplicable to task-specific astronaut safety
risk mitigation. A more suitable definition was adopted from the
Institution of Occupational Safety and Health (IOSH); an
internationally recognized institution dedicated to safety and
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health in high-risk activities and professions. According to IOSH,
a risk is a “combination of likelihood and consequences of a
specified hazardous event”. Additionally, IOSH, in conjunction
with the European Agency for Safety and Health at Work, further
defines an accident as “an unplanned event leading to damage,
injury/illness, death or loss”; and defines an incident as “an event
causing damage, injury/illness, death or loss, or that has the
potential to lead to such”. Using these definitions, the ALERTS
team generated a preliminary list of safety risks associated with
a variety of tasks to be performed by astronauts on the lunar
surface.
Following this, the team worked to assess the impact of each
risk in terms of the probability of occurrence (likelihood) and
the magnitude of effect (severity). However, similar to the
definition of risk, space agencies currently have no common
standard regarding the likelihood or severity of task-associated
risks to astronaut health and safety on the lunar surface.
Therefore, to establish an accurate and comprehensive standard,
the team reviewed risk assessment criteria from multiple space
agencies and international organizations, as well as statistical
and analogue studies on hazardous events during planetary
missions.
Based on estimates from the European Space Agency (ESA)
HUMEX study and statistics from space analogues, it was
concluded that some classifications of likelihood proposed by
space agencies were not appropriate to assess risks related to
the tasks generated in this study. Some space agency standards
use much higher probabilities than the probabilities of incidents
or accidents likely to occur on a lunar base, while some use
subjective and non-numerical categories that allow variations in
interpretation by each evaluator. The Emergency Preparedness
Guidelines in the United Kingdom, on the other hand, uses
probabilities that align best with the HUMEX study. Furthermore,
the emergency situations it was designed to assess bear a striking
resemblance to projected situations that may occur on a lunar
base. Despite its terrestrial origin, it appears to be the best
classification for estimating the probability of risks related to
tasks on the lunar surface with regards to crew safety. Table 1
presents the scoring scale used throughout the ALERTS study to
evaluate likelihood.
Although the criteria of the Emergency Preparedness
Guidelines can be applied to rate likelihood, it cannot be used to
rate the severity of risks present on the lunar surface. Its
classification divides severity according to the impact on large
populations. For example, according to this classification a
moderate number of fatalities can be accepted as a moderate
risk, which is clearly inexcusable for human spaceflight.
Conversely, space agencies have developed classifications to rate
severity relating to cost, schedule, performance, mission, safety
or science. The NASA Risk Management Guidelines use the
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Table 1 - ALERTS classification of risk likelihood

OSHA criteria to score the impact on crew safety. However,
there is no difference between some of its severity categories,
and only mentions injuries or loss of time as impacts. The
classification proposed by NASA Bioastronautics Strategy,
however, covers injuries, impairment and long-term
consequences. All consequences of the astronaut’s health and
safety, such as injury, illness, impairment, and long-term effects,
are important when determining the impact and severity of an
effect on the crew. Thus Table 2 presents the scoring scale adopted
by the ALERTS team to evaluate severity.

Table 2 - ALERTS classification of risk severity

5

Each risk was assessed in terms of likelihood and severity
and assigned a predetermined numerical score according to Figure
1. The scores represent the risk priority of each cell in the 5x5
risk matrix ranging from one (lowest risk or A1) to twenty-five
(maximum risk or E5). Each cell was assigned a score on the
basis that severity always takes precedence over likelihood. For
example, a risk classified as C4 has a higher score/priority than
a risk classified as D3, even though both risks occupy the same
position mirrored about the diagonal axis. NASA and ESA have
similar schemes for prioritizing cells in the risk matrix; however
ESA’s scheme was adopted for the ALERTS study based on past
experience. Work is currently underway to validate the suitability
of the ESA matrix.

Figure 1 - ALERTS 5x5 risk matrix indicating risk scores for each risk
matrix cell (A1-E5)
The scores of all the risks for each task were summed to obtain
a total score per task. The tasks were then prioritized in
accordance to their respective scores. Consequently, most tasks
involving extravehicular activity (EVA) were found to have the
highest risk scores. Given that studies have shown that the number
of EVA hours required to establish and operate a lunar base over
ten years will far exceed those completed in all human spaceflight
missions in the last fifty years, these results have strong
implications for ensuring crew safety for future lunar missions.

6

Robotics Decision Tree
After completing the risk assessment, the ALERTS team
developed a robotics decision tree to further refine the role of
robotic platforms in enhancing crew safety. The decision tree is
a methodological tool for performing a quick and easy analysis
of a given task by responding to a series of yes or no questions,
contained within a flow diagram (Figure 2). Its objective is to
determine what type of robotic platforms (or concepts) should
be used for a particular task to improve crew safety.
The results derived from the decision tree are the highest levels
of distinction between different robotic platforms. The decision
tree starts by filtering out any tasks that should only be performed
by an astronaut. For the tasks that require the use of robots, a
series of questions are proposed with the intent of recommending
a single robotic classification. Each classification corresponds
to a level of robotic autonomy, locomotive ability, and working
conditions, all of which impact the amount of astronaut
involvement required for the task.
There are three levels of autonomy: 1) fully-autonomous, 2)
semi-autonomous, and 3) non-autonomous. The last two levels
are combined because they both involve some human
participation during the execution of the task, in contrast to fullyautonomous robots.
The operating environment of the robot determines the level
of mobility, including locomotion. Mobility refers to an advanced
degree of freedom, where a robot can move freely, either
autonomously or through tele-operation, in all directions within
an area or between two locations, while avoiding obstacles.
Furthermore, non-mobile robots, like heavy manipulators, could
also be integrated with a locomotive system.
The next level requires the evaluation of the operation
environment in the case of an EVA, which would affect the power
system. There are two scenarios that correspond to the operation
in dark regions: the execution of the task in night conditions,
which is the most challenging due to the low temperatures and
the duration of darkness, or within a permanently shadowed
crater, which has the low temperature environment but not the
duration. Based on the phase definitions and proposed robotic
capabilities, only small robots would be utilized in both cases.
Finally, two types of mobile robots operating in sunlight
conditions are separated depending on their size:
1.
2.

Robots dedicated to the transport of heavy equipment
or humans.
Smaller rovers to perform exploration, installation,
maintenance, or scientific tasks.

For many scientific tasks, the physical participation of
astronauts may be desirable, thus the duration of the task must
also be considered. Consequently, based on ISS operations, an
eight hour maximum threshold for EVA time was assumed for
any activity on the lunar surface derived from astronaut EVA
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Figure 2 - Decision tree. Answering a series of yes or no questions
pertaining to a given task leads to the selection of the most appropriate
robotic platform.

oxygen supplies. This eight hour threshold is also used to
determine when categories J/J-Prime and K/K-Prime robotic
platforms may be considered. The “Prime” classification is used
to indicate an EVA activity in cooperation with a robot. For
example, a task that requires a travel duration greater than eight
hours to perform a scientific experiment might use a tele-operated
robot (K category); whereas, if the task can be performed in less
than eight hours, the K-Prime classification is used and refers to
the use of the same robotic platform in conjunction with EVA
support.
The International Space Exploration Safety Board (ISESB)
In the past 20 years, projects like the ISS have turned space
exploration into an internationally cooperative venture. Similarly,
several States are considering collaboration on future manned
missions to the Moon. However, the harmonization of safety
standards needs to be seriously considered for cooperation to
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lead to a safer environment, especially regarding the use of robots
and astronauts.
At this time, there is a lack of consideration for safety issues
at the international level. Instead, safety regulations are
fragmented and significant variation exists in standards between
space agencies around the globe. Therefore, the ALERTS team
recommends the establishment of an International Space
Exploration Safety Board (ISESB). The ISESB should be a
worldwide federation of crew safety standards bodies who share
the interests of governments, space agencies, industries, private
companies and public opinion. Similar to the practice existing in
oil industries, and chemical and nuclear power plants, the ISESB
will revolve around harmonization and development of safety
regulations and implementation strategies; particularly with
regard to the application of robotics in human spaceflight. In
doing so, the ISESB envisions cooperating with like-minded
organizations to complement its initiatives.
The ISESB could be developed progressively in three phases,
in accordance with the development of the early, mid, and late
phases of a lunar base (Figure 3). First, it would be formed as an
independent institution, receiving input from the space agencies,
consultant companies and the International Standards
Organization (ISO). The ISO is a major international body that
standardizes protective measures and provides safety design
guidelines for industrial robot applications, as well as for a wide
range of other products. Consequently, ISO is over burdened,
and may not be able to take on role of the ISESB at the initial
phase.
During the second phase, the ISESB could remain independent
or be incorporated under the ISO. Finally, it could constitute a
Committee of the ISO in its third phase, where it might consider
issuing safety standards certificates as part of ISO certifications.
This Committee will be responsible for crew safety related issues
of any space mission.
The ISESB would comprise of an International Safety
Assembly tasked with the promotion of international cooperation
and the adoption of new safety standards, proposed by the Safety
Standard/Regulation Board. Three Working Groups would act
under the Assembly on robotics, crew safety and astronaut/robot
synergy to manage the development and harmonization of the
standards. Finally, an Ethical Department will ensure that ethical
issues are considered while adopting new standards, as well as
interacting with other organizations that address ethical issues
concerning astronauts and bioethics, such as UNESCO.
The ISESB will be founded by major space faring nations
through a “Draft Memorandum of Understanding Establishing
the ISESB”. It shall have the provision for other interested states
to join by their own volition. The ISESB will make non-binding
decisions and recommendations domesticated by the member
States. Designing measures of enforcement would be left to the
discretion of the ISESB members. The funding of the Board
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Figure 3 - Proposed structure of the International Space Exploration Safety Board (ISESB) during its first phase

could also be shared among the biggest space agencies according
to a system they choose (e.g. GDP, agency budget or
membership).
Some of the anticipated challenges that could impede the
operation of the ISESB include: competing existing safety
standards, cultural perceptions and difference in ethical standards,
and lack of political will or commitment. Despite these
challenges, the establishment of the ISESB can serve as a
platform for extending the partnerships of the ISS toward lunar
exploration.

establishment of the ISESB was proposed to harmonize the safety
standards in human spaceflight. While these ideas were applied
to lunar exploration, they can be expanded to encompass other
human planetary exploration endeavors.
Finally, to supplement the above products, the ALERTS project
has also carried out preliminary work on the development of a
cost, technology, benefits analysis tool. Further work is
recommended on this to provide general guidelines for tradeoffs
based upon economic considerations, as well as safety
considerations.

Conclusions
Crew safety has become a priority in human spaceflight.
Moreover, there is a growing interest to return humans to the
Moon. However, the perception of acceptable risk, the levels of
risk acceptance, and the definition of risk vary among space
agencies, industries, and countries. Therefore, with increased
international cooperation in human spaceflight, harmonized risk
assessment methodologies and safety standards are needed to
ensure the health and safety of astronauts.
The ALERTS team addressed this challenge by developing
and implementing a comprehensive risk analysis scheme to rank
potential risks associated with generic lunar exploration tasks.
Risk mitigation strategies were also introduced with emphasis
on the utility of robotics to supplement astronaut activities. This
resulted in the development of a decision tree as an easy-to-use
tool to select an effective robotic solution. In addition, the

Footnote
*For more information, refer to “Robotic and Astronaut Tasks
Related to Crew Safety for Exploration of a Lunar Pole”
published at the 59th International Astronautical Congress in
Glasgow, Scotland. The full report, “ALERTS: Analysis of Lunar
Exploratory Robotic Tasks for Safety” is also available from the
International Space University: http://www.isunet.edu.
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The authors are recent graduates of the International Space
University’s Masters program. Their academic and professional
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medicine, neuroscience, and political science. They also
represent nine different nations: Canada, Colombia, Czech
Republic, France, Germany, Kenya, Myanmar, United
Kingdom, and United States.
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VALUES OF THE NATIONAL SPACE PROGRAM
– A COMMENTARY
by S. E. Doyle

1. Programs for Use of Outer Space Have Inherent Value
During the latter half of the 20th Century, the United States
developed space technology and its use in civil, commercial, and
national security programs. These activities significantly enhanced US national security, they have aided in protecting lives
and the environment, they have speeded many forms of global
information flow, while they serve as an engine for economic
growth. In addition to causing significant modifications in and
additions to our laws and governmental structures, spaceflight
has revolutionized the view people have of their place in the
world and the cosmos. “Space” is an immense locale beyond
Earth’s atmosphere which is gradually being used by more and
more nations, consortia, businesses, and entrepreneurs.
Nations which effectively use space in the 21st Century will
contribute to their national as well as international prosperity
and security, and the space-faring nations will hold substantial
advantages over those who decline to enter some aspects of the
use of space. President Bush declared that “Freedom of action in
space is as important to the United States as air power and sea
power.”1 It is doubtless that nations seeking to increase knowledge, contribute to discovery, enjoy economic prosperity, and
enhance their national security, will have robust, effective, and
efficient space programs and capabilities.
Space activities fall into one of three major divisions and a
number of subcategories within each major category. Whether
owned by a single entity or cooperating entities, and whether
owned nationally or internationally, major program areas include:
(1) national defense space systems; (2) civil governmental space
systems; or (3) commercial space systems. When one analyzes
various systems and applications it becomes quickly clear that
there is a matter of overlapping system uses, which have come
to be known as “dual use” capabilities, which blur the lines between major divisions.
2. Establishing United States’ Space Operational Principles
On October 31, 2006, President Bush authorized a new national space policy that established overarching national policy
to govern the conduct of US space activities.2 The conduct of
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U.S. space programs and activities shall be a top priority, guided
by the following principles.
· The United States is committed to the exploration and use
of outer space by all nations for peaceful purposes, and for the
benefit of all humanity. Consistent with this principle, “peaceful
purposes” allow U.S. defense and intelligence-related activities
in pursuit of national interests.
· The United States rejects any claims to sovereignty by any
nation over outer space or celestial bodies, or any portion thereof,
and rejects any limitations on the fundamental right of the United
States to operate in and acquire data from space.
· The United States will seek to cooperate with other nations
in the peaceful use of outer space to extend the benefits of space,
enhance space exploration, and to protect and promote freedom
around the world.
· The United States considers space systems to have the rights
of passage through and operations in space without interference.
Consistent with this principle, the United States will view purposeful interference with its space systems as an infringement
on its rights.
· The United States considers space capabilities — including
the ground and space segments and supporting links — vital to
its national interests. Consistent with this policy, the United States
will: preserve its rights, capabilities, and freedom of action in
space; dissuade or deter others from either impeding those rights
or developing capabilities intended to do so; take those actions
necessary to protect its space capabilities; respond to interference; and deny, if necessary, adversaries the use of space capabilities hostile to U.S. national interests.
· The United States will oppose the development of new legal
regimes or other restrictions that seek to prohibit or limit U.S.
access to or use of space. Proposed arms control agreements or
restrictions must not impair the rights of the United States to
conduct research, development, testing, and operations or other
activities in space for U.S. national interests.
· The United States is committed to encouraging and facilitating a growing and entrepreneurial U.S. commercial space sector. Toward that end, the United States Government will use U.S.
commercial space capabilities to the maximum practical extent,
consistent with national security.
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An illustration that shows the relative progression of human Civil space developments from the Mercury, Gemini and Apollo program capsules
and their launch vehicles. (Source: NASA-JSC)
3. United States Policy Goals
The policy declaration presents fundamental national goals
including:
· strengthen U.S. space leadership and ensure that space capabilities availability to further U.S. national security, homeland security, and foreign policy objectives;
· enable unhindered U.S. operations in and through space for
national defense;
· implement and sustain innovative human and robotic programs with the objective of extending human presence across
the solar system;
· increase benefits of civil exploration, scientific discovery,
and environmental activities;
· enable a dynamic, globally competitive domestic commer-

10

cial space sector and a robust science and technology base to
promote innovation, strengthen U.S. leadership, and protect national, homeland, and economic security; and
· encourage international cooperation with foreign nations
and/or consortia on mutually beneficial space activities furthering peaceful exploration and use of space, as well as advancing
national security, homeland security, and foreign policy objectives.
4. Selected General Guidelines
In order to achieve the policy goals, the President provided,
among others, these guidelines.
· Develop Space Professionals. Sustained excellence in spacerelated science, engineering, acquisition, and operational disci-
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plines is vital to the future of U.S. space capabilities. Departments and agencies conducting space related activities shall establish standards and implement activities to develop and maintain highly skilled, experienced, and motivated space professionals within their workforces.
· Improve Space System Development and Procurement. The
primary goal of space system development and procurement must
be mission success. Achieving this goal depends on effective
research, development, acquisition, management, execution,
oversight, and operations. Departments and agencies shall create an environment that enables mission success, including, but
not limited to, creating understanding of realistic and stable requirements and operational concepts; clearly identifying and managing risks, with system safety; providing and maintaining realistic and stable funding; obtaining space capabilities whenever
possible on time and on budget; and providing acquisition managers with the tools, responsibility, budget flexibility, and authority to achieve this goal.
· Increase and Strengthen Interagency Partnerships. Departments and agencies shall capitalize on opportunities for dynamic
partnerships — whether through collaboration, information sharing, alignment, or integration.
· Strengthen and Maintain the U.S. Space-Related Science,
Technology, and Industrial Base. Departments and agencies shall:
encourage new discoveries in space science and new applications of technology; and enable future space systems to achieve
new and improved capabilities. Additionally, departments and
agencies shall: conduct the basic and applied research that increases capability and decreases cost; encourage an innovative
commercial space sector, including the use of prize competitions;
ensuring the availability of space related industrial capabilities
in support of critical government functions.
5. National Security Space Guidelines
U.S. national security is critically dependent upon space capabilities, and the dependence grows. The Secretary of Defense
and the Director of National Intelligence, consulting as appropriate the Secretary of State and other heads of departments and
agencies, and consistent with their respective responsibilities as
set forth in the National Security Act of 1947, as amended, Title
10, U.S.C. and Title 50 U.S.C., the National Security Intelligence Reform Act of 2004, and other applicable law, shall:
· Support the President and the Vice President in the performance of Executive functions, … and the enduring constitutional
government operations and infrastructure;
· Support and enable defense and intelligence requirements
and operations during times of peace, crisis, and through all levels of conflict;
· Develop and deploy space capabilities that sustain U.S.
advantage and support defense and intelligence transformation;
and
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· Employ appropriate activities, organizational arrangements,
and strategies to provide an operational force structure and optimized space capabilities that support national and homeland security.
To achieve the goals of this policy, the Secretary of Defense
shall:
· Maintain capabilities to execute space support, force enhancement, space control, and force application missions;
· Establish specific intelligence requirements that can be met
by tactical, operational, or national-level intelligence gathering
capabilities;
- Provide, as launch agent for both the defense and
intelligence sectors, reliable, affordable, and timely space access for national security purposes;
- Provide space capabilities to support continuous, global strategic and tactical warning as well as multi-layered and
integrated missile defenses;
- Develop capabilities, plans, and options to ensure
freedom of action in space, and, if directed, deny such freedom
of action to adversaries;
- Have responsibility for space situational awareness;
in this capacity, the Secretary of Defense shall support the space
situational awareness requirements for the Director of National
Intelligence and conduct space situational awareness for: the
Untied States Government; U.S. commercial space capabilities
and services used for national and homeland security purposes;
civil space capabilities and operations, particularly human space
flight activities; and, as appropriate, commercial and foreign
space entities; and
- Establish and implement policies and procedures to
protect sensitive information regarding the control, dissemination, and declassification of defense activities related to space.
To achieve the goals of this policy, the Director of National
Intelligence shall:
· Establish objectives, intelligence requirements, priorities
and to ensure timely and effective collection, processing, analysis and dissemination of intelligence;
· Ensure that timely information and data support foreign,
defense, and economic policies; diplomatic activities; indications
and warning; crisis management; treaty compliance verification;
appropriate civil, homeland security, and law enforcement users; and perform research and development related to these functions;
· Provide intelligence collection and analysis of space related capabilities to support space situational awareness;
· Provide a robust foreign space intelligence collection and
analysis capability that provides timely information and data to
support national and homeland security;
· Coordinate radio frequency surveys from space conducted
by United States Government departments or agencies and review, as appropriate, and approve any radio frequency surveys
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conducted by the private sector, State, or local governments; and
· Establish and implement policies and procedures to: classify attributable collected information and operational details of
intelligence activities related to space; protect sensitive activities; and declassify and release such information when the Director determines that protection is no longer needed.
6. Civil Space Guidelines
The United States shall increase the benefits of civil exploration, scientific discovery, and operational environmental monitoring activities. To the end, the Administrator, National Aeronautics and Space Administration shall: execute a sustained and
affordable human and robotic program of space exploration and
develop, acquire, and use civil space systems to advance fundamental scientific knowledge of our Earth system, solar system,
and universe.
The Secretary of Commerce, through the Administrator of the
National Oceanic and Atmospheric Administration, shall in coordination with the Administrator, National Aeronautics and
Space Administration, be responsible for operational civil environmental space-based remote sensing systems and management
of the associated requirements and acquisition process as follows:
· The Secretary of Commerce will continue to consolidate
civil and military polar-orbiting operational environmental sensing systems in accordance with current policy direction;
· The Secretary of Commerce shall continue a program of
civil geostationary operational environmental satellites with support from the National Aeronautics and Space Administration;
and
· The Secretary of Commerce shall ensure to the maximum
extent possible that civil space acquisition processes and capabilities are not duplicated.
The Secretary of the Interior, through the Director of the U.S.
Geological Survey, shall collect, archive, process, and distribute land surface data to the United States Government and other
users and determine operational requirements for land surface
data.
The United States will study the Earth system from space and
develop new space-based and related capabilities to advance
scientific understanding and enhance civil space-based Earth
observation. In particular:
· The Administrator, National Aeronautics and Space Administration shall conduct a program of research to advance scientific knowledge of the Earth through space-based observation
and development and deployment of enabling technologies; and
· The Secretary of Commerce and the Administrator, National Aeronautics and Space Administration, and other departments and agencies as appropriate, in support of long-term operational requirements, shall transition mature research and development capabilities to long-term operations, as appropriate.
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The United States will use government and commercial spacebased and related capabilities wherever feasible to enhance disaster warning, monitoring, and response activities; and take a
leadership role in international fora to establish a long-term plan
for coordination of an integrated global Earth observation system and promote the adoption of policies internationally that facilitate full and open access to government environmental data
on equitable terms.
7. Commercial Space Guidelines
It is in the interest of the United States to foster the use of
U.S. commercial space capabilities around the globe and to enable a dynamic, domestic commercial space sector. To this end,
departments and agencies shall:
· Use U.S. commercial space capabilities and services to the
maximum practical extent; purchase commercial capabilities and
services when they are available in the commercial marketplace
and meet United States Government requirements; and modify
commercially available capabilities and services to meet United
States Government requirements when the modification is cost
effective;
· Develop systems when it is in the national interest and there
is no suitable, cost effective U.S. commercial or, as appropriate,
foreign commercial service or system that is or will be available
when required;
· Continue to include and increase U.S. private sector participation in the design and development of United States Government space systems and infrastructures;
· Refrain from conducting activities that preclude, deter, or
compete with U.S. commercial space activities, unless required
by national security or public safety;
· Ensure that United States Government space activities, technology, and infrastructure are made available for private use on
a reimbursable, non-interference basis to the maximum practical extent, consistent with national security; and
· Maintain a timely and responsive regulatory environment
for licensing commercial space activities and pursue commercial space objectives without the use of direct Federal subsidies,
consistent with the regulatory and other authorities of the Secretaries of Commerce and Transportation and the Chairman of the
Federal Communications Commission.
8. International Space Cooperation
The United States Government will pursue, as appropriate,
and consistent with U.S. national security interests, international
cooperation with foreign nations and/or consortia on space activities that are of mutual benefit and that further the peaceful
exploration and use of space, as well as to advance national security, homeland security, and foreign policy objectives. Areas
for potential international cooperation include, but are not limited to:
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· Space exploration; providing space surveillance information consistent with security requirements and U.S. national security and foreign policy interests; developing and operating
Earth-observation-systems.
The Secretary of State, after consultation with the heads of
appropriate Departments and Agencies, shall carry out diplomatic and public diplomacy efforts, as appropriate, to build an
understanding of and support for U.S. national space policies
and programs and to encourage the use of U.S. space capabilities by friends and allies.
9. Space Nuclear Power
Where space nuclear power systems safely enable or significantly enhance space exploration or operational capabilities, the
United States shall develop and use these systems. The use of
space nuclear power systems shall be consistent with U.S. national and homeland security, and foreign policy interests, and
take into account the potential risks. In that regard:
· Approval by the President or his designee shall be required
to launch and use United States Government and non-government spacecraft utilizing nuclear power sources with a potential

A mock-up of the SpaceX DragonLab with solar arrays extended. The
orbiting laboratory is being developed to resupply the International
Space Station under the NASA Commercial Resupply Services
contract. (Source: SpaceX)
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for criticality or above a minimum threshold of radioactivity, in
accordance with the existing interagency review process;
· To that end, the Secretary of Energy shall: conduct a nuclear
safety analysis for evaluation by an ad hoc Interagency Nuclear
Safety Review Panel which will evaluate the risks associated
with launch and in-space operations; assist the Secretary of Transportation in the licensing of space transportation; provide nuclear
safety monitoring to ensure that operations in space are consistent with the safety evaluation performed; and maintain the capability and infrastructure to develop and furnish nuclear power
systems for use in United States Government space systems; and
· For government spacecraft, the head of the sponsoring Department or Agency shall request launch approval and be responsible for the safe operation of the spacecraft in space.
· For the launch and use of non-government spacecraft utilizing nuclear power sources, the operator will be responsible for
the safe operation of the spacecraft in space, including nuclear
power sources. To that end:
o The United States Government shall designate a point
of entry and develop procedures for reviewing non-governmental missions that use space nuclear power systems;
o The Secretary of Transportation shall be the licensing authority for U.S. commercial launch activities involving
nuclear materials, including a payload determination, subject to
the requirements described above;
o The Nuclear Regulatory Commission will license
activities prior to launch that involve utilization facilities and
nuclear materials not owned by the Department of Energy;
o The United States Government will conduct safety
analysis, evaluation, and nuclear safety monitoring on a fee-forservice basis, to the extent allowed by law, where the operator
will fully reimburse the United States Government entity for services provided; and
o The Secretary of Energy shall establish and implement policies and procedures to protect sensitive information
regarding the control, dissemination, and declassification of
space-related nuclear activities.
10. Radio Frequency Spectrum and Orbit Management and
Interference Protection
The use of space for national and homeland security, civil,
scientific, and commercial purposes depends on the reliable access to and use of radio frequency spectrum and orbital assignments. To ensure the continued use of space for these purposes,
the United States Government shall:
· Seek to obtain and protect U.S. global access to the radio
frequency spectrum and orbit assignments required to support
the use of space by the United States Government and commercial users;
· Explicitly address requirements for radio frequency spectrum and orbit assignments prior to approving acquisition of new
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space capabilities;
· Consistent with current approaches, assure, to the maximum practical extent, that U.S. national security, homeland security, civil, and commercial space activities and services and
foreign space capabilities and services of interest to the United
States Government are not affected by harmful interference; and
· Seek spectrum regulatory status under U.S. domestic regulations for United States Government owned and operated earth
stations operating through commercial satellites, consistent with
the regulatory status afforded commercial operations and with
the allocation status of the satellite service.
11. Orbital Debris
Orbital debris poses a risk to continued reliable use of spacebased services and operations and to the safety of persons and
property in space and on Earth. The United States shall seek to
minimize the creation of orbital debris by government and nongovernment operations in space in order to preserve the space
environment for future generations. Toward that end:
· Departments and agencies shall continue to follow the United
States Government Orbital Debris Mitigation Standard Practices, consistent with mission requirements and cost effectiveness, in the procurement and operation of spacecraft, launch services, and the operation of tests and experiments in space;
· The Secretaries of Commerce and Transportation, in coordination with the Chairman of the Federal Communications Com-

mission, shall continue to address orbital debris issues through
their respective licensing procedures; and
· The United States shall take a leadership role in international fora to encourage foreign nations and international organizations to adopt policies and practices aimed at debris minimization and shall cooperate in the exchange of information on
debris research and the identification of improved debris mitigation practices.
12. Effective Export Policies
As a guideline, space-related exports that are currently available or are planned to be available in the global marketplace
shall be considered favorably.
Exports of sensitive or advanced technical data, systems, technologies, and components, shall be approved only rarely, on a
case-by-case basis. These items include systems engineering and
systems integration capabilities and techniques or enabling components or technologies with capabilities significantly better than
those achievable by current or near-term foreign systems.
13. Space-Related Security Classification
The design, development, acquisition, operations, and products of intelligence and defense-related space activities shall be
classified as necessary to protect sensitive technologies, sources
and methods, and operations, consistent with E.O. 12958, E.O.
12951, and applicable law and regulation as amended.

A view from the Mars Reconnaissance Orbiter that captures the Phoenix Lander (see inset) on its descent in front of the Heimdal crater. (Source:
NASA/JPL/University of Arizona)
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· The Secretary of Defense and the Director of National Intelligence shall establish and implement policies and procedures
to protect, disseminate, and appropriately classify and declassify activities and information related to their respective responsibilities outlined in this policy. Where appropriate, they shall
coordinate their respective classification guidance.
The following facts are unclassified:
· The United States Government conducts: satellite
photoreconnaissance that includes a near real-time capability;
overhead signals intelligence collection; and overhead measurement and signature intelligence collection; and
· United States Government photoreconnaissance is used to:
o Collect intelligence; monitor compliance with arms
control agreements; collect mapping, charting, and geodetic data
that is used to support defense and other mapping-related activities; collect scientific and environmental data and data on natural or man-made disasters; and the foregoing categories of information can be provided to authorized federal agencies;
o Provide information for indications and warning and
the planning and conduct of military operations; and
o Image the United States and its territories and possessions, consistent with applicable laws, for purposes including, but not limited to, homeland security.
After half a century of developing governmental institutions,
programs, and laws and policy related to spaceflight activity,
the Congress of the United States is being invited to consolidate
our national space laws into a single title of the United States
Code, which would be known as Title 51 – National and Commercial Space Programs. For this purpose, HR 4780 was introduced in the 110th Congress on December 18, 2007 by Congressman John Conyers of Michigan, for himself and Congressman Lamar Smith of Texas. The bill is not intended to change
any existing law, but is an attempt to integrate and eliminate any
redundancies and inconsistencies in the exiting scattered statutes. The Congressional Research Service explains that “the bill
makes conforming changes to existing law and repeals specified
provisions of specified laws.” Mr. Conyers is the Chairman of
the House Judiciary Committee and Mr. Smith is the Ranking
Republican member. With their support, and absent any serious
objections, it is possible that this bill could become law by yearend 2008.
Footnotes
1 National Security Presidential Directive NSPD-49 US National
Space Policy, August 31, 2006. This policy supersedes Presidential Decision Directive/NSC-49/NSTC-8, National Space Policy,
dated September 14, 1996, at page 1.
2 Ibidem.
Stephen E. Doyle is the Executive Vice President of Clean
Energy Systems, Inc. in Rancho Cordova, California, and a
member of the AAS History Committee.
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Charitable Giving and the AAS
A popular way of donating to an organization is
through a gift by means of a will (i.e., to make a
bequest). You may decide to consider either a general
bequest to the AAS or a bequest targeted to an existing
or new AAS scholarship or an award fund. These
bequests are deductible against estate and inheritance
taxes. There are also tax advantages when making
charitable donations to the AAS while you are living.
Such gifts could contribute to the memory of someone
who has passed away or be made in the honor of a
person who is still alive. In addition, special occasions
offer opportunities for gifts to be directed to the Society.
As a final note, although the AAS is able to provide
suggestions for charitable giving, your financial or legal
advisor should be consulted about such actions.

Call for Articles
The AAS is currently accepting feature articles (1,5003,000 words), op-eds (500-1,500 words), and book
reviews (600 words or less) for publication in Space
Times. Articles should be written for a well-educated
audience with a great interest in space topics but not
necessarily familiar with your specific subject matter.
Topics may cover virtually anything involving space
science, technology, exploration, law, or policy. Articles
that touch on issues relevant to the civil, commercial,
and military and intelligence space sectors alike are also
welcome. Please include in your article a clear
explanation of the technical concepts provided with the
tone leaning more toward conversational rather than
formal. The submission deadline is the 15th of the
month prior to the issue date (i.e., June 15 for the July/
August issue). Please provide your document in
Microsoft Word format, Times New Roman font, 10.5
pt. Other formatting will be handled by us during the
editing process. Photos and other visual support must
be submitted separately in high resolution (at least 300
dpi) JPG or TIF format (CMYK for color and grayscale
for black and white). Please submit all documentation
to aas@astronautical.org or contact the AAS Business
Office at 703-866-0020.
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Astronautics Publications - 2008
This list comprises English-language books published (original appearance or new edition) on various aspects of spaceflight in a variety
of disciplines and ranging from juvenile and pop literature to texts intended for academia or practicing scientists and engineers. In addition
to obvious topics of human spaceflight an unmanned interplanetary explorations, this list also includes books on more peripheral subjects
such as astronomy and cosmology as well as the occasional non-astronautics title that has a space “flavor.” – Michael L. Ciancone
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Allen, Marc. NASA Space Science Vision Missions. AIAA.
Arnold, David. Spying From Space: Constructing America’s Satellite Command and Control Systems. Texas
A&M University Press.
Bachiller, Rafael, and José Cernicharo. Science with the Atacama Large Array Millimeter Array: A New Era for
Astrophysics. Springer Praxis.
Barratt, Michael, and Sam Pool. Editors. Principles of Clinical Medicine for Space Flight. Springer Praxis.
Barucci, M.A., H. Boehnhardt, D.P. Chruikshank and A. Morbidelli (eds.). The Solar System Beyond Neptune.
University of Arizona Press.
Bell, Jim. Mars 3-D: A Rover’s-Eye View of the Red Planet. Sterling.
Bell, Jim (ed.). The Martian Surface: Composition, Mineralogy and Physical Properties. Cambridge University
Press.
Bennett, Jeffrey. Beyond UFOs: The Search for Extraterrestrial Life and Its Astonishing Implications for Our
Future. Princeton University Press.
Bond, Peter. Jane’s Space Recognition Guide. Collins.
Burgess, Colin, and Rex Hall. The First Soviet Cosmonaut Team: Their Lives and Legacies. Springer Praxis.
Callmers, William N. Space Policy and Exploration. New York: Nova Science Publishers.
Catchpole, John. The International Space Station: Building for the Future. Springer Praxis.
Chaikin, Andrew. A Passion for Mars: Intrepid Explorers of the Red Planet. Harry N. Abrams.
Clément, Gilles, and Millard F. Reschke. Neuroscience in Space. Springer
Codignola, Luca, and Kai-Uwe Schrogl (eds.). Humans in Outer Space - Interdisciplinary Odysseys (Studies in
Space Policy). Springer.
Conway, Erik. Atmospheric Science at NASA: A History. Johns Hopkins University Press.
Davis, Jeffrey R., Robert Johnson, Jan Stepanek, and Jennifer A. Fogarty (eds.). Fundamentals of Aerospace
Medicine. 4th Edition. Philadelphia: Lippincott Williams & Williams.
Dean, James and Bertram Ulrich. NASA/ART: 50 Year of Exploration. NY: Henry N. Abrams.
De Maria, Michelangelo, and Lucia Orlandi. Italy in Space: Looking for a Strategy, 1957-1975. Paris: Beauchesne
Editeur.
Devorkin, David, and Robert Smith. Hubble: Imaging Space and Time. National Geographic.
Dick, Steven J., and Roger D. Launius (eds.). Remembering the Space Age: 50th Anniversary Conference
Proceedings. Washington, DC: NASA SP-2008-4703.
Furniss, Tim. One Small Steppe – A Personal Story of the Space Age, 1948-1989. Spaceport Publishing.
Gainor, Chris. To a Distant Day: The Rocket Pioneers. University of Nebraska Press.
Godwin, Matthew. The Skylark Rocket: British space science and the European Space Research Organisation
1957-1972. Paris: Beauchesne Editeur.
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Godwin, Robert. Saturn 1B News Reference. Burlington, Ontario: Apogee Books.
Gordon, R. Michael. The Space Shuttle Program: How NASA Lost Its Way. McFarland.
Gorn, Michael. Super Structures In Space: From Satellites to Space Stations – A Guide to What’s Out There.
Merrell Publishers.
Graveline, Duane. From Laika With Love. Privately published.
Greenberg, Richard. Unmasking Europa: The Search for Life on Jupiter’s Ocean Moon. Springer
Griffin, Michael. Leadership in Space: Selected Speeches of NASA Administrator Michael Griffin. NASA SP
2008-564
Haggerty, Jack and Jon Rogers. The Saucer Fleet. Burlington, Ontario: Apogee Books
Harris, Philip R. Space Enterprise: Living and Working Offworld in the 21st Century. Springer Praxis.
Harland, David. Exploring the Moon: The Apollo Expeditions. 2nd (commemorative) edition. Springer Praxis.
Hengeveld, Ed. Space Art. Privately published by author.
Hitt, David, Owen Garriott and Joe Kerwin. Homesteading Space: The Skylab Story. University of Nebraska
Press.
Hunley, J.D. Preludes to U.S. Space-Launch Vehicle Technology: Goddard Rockets to Minuteman III. Gainesville:
University Press of Florida.
Hunley, J.D. U.S. Space-Launch Vehicle Technology: Viking to Space Shuttle. This is the second of a two-volume
technological history of space access. University Press of Florida.
Ivanovich, Grujica S. Salyut—The First Space Station: Triumph and Tragedy. Springer Praxis.
Jones, Tom, and Ellen Stofan. Planetology – Unlocking the Secrets of the Solar System. National Geographic
Society.
Kanas, N., and D. Manzey. Space Psychology and Psychiatry. 2nd edition. Springer Praxis.
LaViolette, Paul. Secrets of Antigravity Propulsion – Tesla, UFOs, and Classified Aerospace Technology. Inner
Traditions/Bear & Co.
Launius, Roger D., and Howard E. McCurdy. Robots in Space: Technology, Evolution, and Interplanetary
Travel. Johns Hopkins University Press.
Linehan, Dan. SpaceShipOne: An Illustrated History. New York: Zenith Press.
Lawrie, Alan. Saturn 1/1B. Burlington, Ontario. Apogee Books
Logsdon, John M., with Roger D. Launius (eds.). Exploring the Unknown: Selected Documents in the History
of the U.S. Civil Space Program, Volume VII, Human Spaceflight: Projects Mercury, Gemini, and Apollo.
Washington, DC: NASA SP-2008-4407.
Lorenz, Ralph, and Jacqueline Mitton. Titan Unveiled: Saturn’s Mysterious Moon Explored. Princeton
University Press.
McCracken, Ken. Blast Off: Scientific Adventures at the Dawn of the Space Age. Australia: New Holland Publishers.
McCray, W. Patrick. Keep Watching the Skies! The Story of Operation Moonwatch and the Dawn of the Space
Age. Princeton University Press.
Merlin, Peter W. and Tony Moore. X-Plane Crashes: Exploring Experimental, Rocket Plane & Spycraft Incidents,
Accidents & Crash Sites. Specialty Press Publishers.
Mindell, David A. Digital Apollo: Human, Machine, and Space. Cambridge, MA: MIT Press.
Montandon, Mac. Jetpack Dreams: One Man’s Up and Down (But Mostly Down) Search for the Greatest Invention
That Never Was. Da Capo Press.
Moore, Mike. Twilight War: The Folly of U.S. Space Dominance. The Independent Institute.
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Nickell, Duane. Guidebook for the Scientific Traveler – Visiting Astronomy and Space Exploration Sites across
America. Rutgers University Press.
Nolan, Kevin. Mars, A Cosmic Stepping Stone – Uncovering Humanity’s Cosmic Context. Springer Verlag.
North, John. Cosmos: An Illustrated History of Astronomy and Cosmology. Revised Edition. University of Chicago
Press.
Parkinson, Bob (ed.). Interplanetary – A History of the British Interplanetary Society. BIS
Pisacane, Vincent. The Space Environment and Its Effects on Space Systems. AIAA Education Series. AIAA
Poole, Robert. Earthrise – How Man First Saw the Earth. Yale University Press
Pop, Virgilu. Who Owns the Moon? Extraterrestrial Aspects of Land and Mineral Resources Ownership. Springer
(Space Regulations Library Series).
Powell, John M. Floating to Space: Opportunities in the Untapped Sky. Burlington, Ontario: Apogee Books.
Rogers, Lucy. It’s ONLY Rocket Science: An Introduction in Plain English. Springer.
Rose, Bill. Secret Projects: Military Space Technology. Midland Publishing Ltd.
Sandau, Rainer, Hans-Peter Röser and Arnoldo Valenzuela. Small Satellites for Earth Observation. Springer
Praxis.
Schrogl, Kai-Uwe, Charlotte Mathieu and Nicolas Peter (eds.). Yearbook on Space Policy 2006/2007: New
Impetus for Europe. Springer.
Seedhouse, Erik. Tourists in Space: A Practical Guide. Springer Praxis.
Seedhouse, Erik. Lunar Outpost: The Challenges of Establishing a Human Settlement on the Moon. Springer
Praxis
Shayler, David. Around the World in 84 Days. Burlington, Ontario: Apogee Books.
Shepherd, Gordon, and Agnes Kruchio. Canada’s Fifty Years in Space. Burlington, Ontario: Apogee Books.
Tsiao, Sunny. “Read You Loud and Clear!” The Story of NASA’s Spaceflight Tracking and Data Network.
Washington, DC: NASA SP-2007-4232.
Turner, Martin. Rocket and Spacecraft Propulsion: Principles, Practice and New Developments – Third Edition.
Springer Praxis.
Ulivi, Paolo, and David Harland. Robotic Exploration of the Solar System – Part II: Hiatus and Renewal, 19831996. Springer Praxis.
van Hoften, James. Managing Space Radiation Risk in the New Era of Space Exploration. National Academies
Press.
Vogt, Gregory. Landscapes of Mars – A Visual Tour. Springer.
Vulpetti, Giovanni et al. Solar Sails: A Novel Approach to Interplanetary Travel. Springer Verlag.
Woods, W. David. How Apollo Flew to the Moon. Springer Praxis.
Young, Anthony. The Saturn V F-1 Engine: Powering Apollo into History. Springer Praxis.
Zaehringer, Alfred. Rocket Science: The Journal of the Detroit Rocket Society. Burlington, Ontario: Apogee
Books.
Zellmeyer, Stephan. A Place in Space: The history of Swiss participation in European space programmes, 19601987. Paris: Beauchesne Editeur.
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Zubrin, Robert. How to Live on Mars: A Trusty Guidebook to Surviving and Thriving on the Red Planet.
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UPCOMING EVENTS

AAS Events Schedule
December 2-3, 2009
AAS Imagine ‘09: Ideas at Work
Gilruth Center at the Johnson Space Center
Houston, Texas
www.astronautical.org

August 9-13, 2009
*AAS/AIAA Astrodynamics Specialist
Conference
Renaissance Pittsburgh Hotel
Pittsburgh, Pennsylvania
www.space-flight.org
September 14-17, 2009
AIAA Space 2009 Conference & Exposition
"Space: New Opportunities for a New Era"
Pasadena Convention Center
Pasadena, California
www.aiaa.org
October 12-16, 2009
International Astronautical Congress (IAC)
"Space for Sustainable Peace and Progress"
Daejeon, Korea
www.iac2009.kr
October 20-21, 2009
*Von Braun Memorial Symposium
Von Braun Center
Huntsville, Alabama
703-866-0020



February 5-10, 2010
AAS Guidance and Control Conference
Beaver Run Resort and Conference Center
Breckenridge, Colorado
www.aas-rocky-mountain-section.org
February 14-18, 2010
*AAS/AIAA Space Flight Mechanics Winter Meeting
Marriott San Diego Mission Valley
San Diego, California
www.space-flight.org
March 10-11, 2010
48th Robert H. Goddard Memorial Symposium
Greenbelt Marriott
Greenbelt, Maryland
www.astronautical.org

*AAS Cosponsored Meetings
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CORPORATE MEMBERS

Call for
AAS Award Nominations
Deadline: July 27
Each year AAS presents awards to recognize the excellence and
professional service of our own membership and members of the
space community. All AAS members are invited and strongly
encouraged to nominate worthwhile candidates for this year’s
awards. Award descriptions, previous recipients, and nomination
procedures can be viewed on the web site. Nominations will be
accepted through July 27. The Awards Committee will then review
submissions and forward names of recommended candidates to
the Officers and Directors for approval. Recipients will be invited
to accept their award at the AAS conference, December 2-3, in
Houston.
Space Flight Award – advancement of spaceflight and space exploration
Melbourne W. Boynton Award – biomedical aspects of spaceflight
Flight Achievement Award – flight crew or flight crew member
Victor A. Prather Award – extravehicular protection or activity
William Randolph Lovelace II Award – space science and technology
Lloyd V. Berkner Award – commercial utilization of space technology
Dirk Brouwer Award – space flight mechanics and astrodynamics
John F. Kennedy Astronautics Award – public service in promoting space
Military Astronautics Award – space systems for national defense
Industrial Leadership Award – development/acquisition of space systems
Advancement of International Cooperation Award – name says it all

Welcome New
AAS Corporate Member

AAS Corporate Members
The Aerospace Corporation
Air Force Institute of Technology
a.i. solutions, inc.
Analytical Graphics, Inc.
Applied Defense Solutions, Inc.
Applied Physics Laboratory / JHU
Arianespace
Auburn University
Ball Aerospace & Technologies Corp.
The Boeing Company
Braxton Technologies, Inc.
Computer Sciences Corporation
Dittmar Associates, Inc.
Edge Space Systems, Inc.
Embry-Riddle Aeronautical University
General Dynamics AIS
George Mason University/CAPR
Honeywell Technology Solutions, Inc.
International Space University
Jet Propulsion Laboratory
KinetX, Inc.
Lockheed Martin Corporation
National Institute of Aerospace
N. Hahn & Co., Inc.
Noblis
Northrop Grumman
Orbital Sciences Corporation
Paragon Space Development Corporation
The Pennsylvania State University
Raytheon
RWI International Consulting Services
SAIC
The Tauri Group
Technica, Inc.
Texas A&M University
United Launch Alliance
Univelt, Inc.
Universal Space Network
Universities Space Research Association
University of Florida
Utah State University/Space Dynamics Lab
Women in Aerospace

Thank you for your continued support!
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IN MEMORIUM

In Memory of Eileen Galloway
1906-2009

Quelle tristesse! Our world has lost an exemplary, dedicated public servant; a beloved teacher, adviser, and counselor; a tireless and
productive researcher, scholar, and writer; a philanthropist and renowned authority on national and international space law and policy;
and a charming, witty, insightful, gracious, and happy lady, who had friends and admirers all over this world.
On May 2, 2009, just two days shy of her 103rd birthday, Eilene succumbed to cancer. She was a precious, distinguished lady, who
was as comfortable visiting and advising in the highest offices of government as she was in a classroom full of students. And the great
marvel was that she had thoughtful, profound advice and entertaining anecdotes for students and national leaders alike, drawn from the
extraordinary experiences of her life.
On a visit to China in the 1990s, Eilene was taken by car to the vicinity of the Great Wall. There she encountered passing groups of
Chinese tourists, who were as awe-stricken by this 90-year old sojourner from abroad as they were to see their own Great Wall. She
found their reverence of her age remarkable. She said she hadn’t done a thing to earn her age, it had just crept up on her! She was a
world traveler who appeared at conferences, symposia, and workshops around the globe convened to address space law and policy
issues, contributing meaningfully and substantively wherever she went.
Eilene Marie Stack was born in Kansas City, Missouri on May 4, 1906. She attended Washington University in St. Louis from 1923
to 1925. While there, she met George Barnes Galloway. They were married on December 23, 1924. In 1926, she transferred to Swarthmore
College, near Philadelphia, where she earned a BA in Political Science in 1928. She remained there to teach from 1928 to 1930. The
Galloways had two boys, David Barnes Galloway, who became an editor of The New York Times, and Jonathan Fuller Galloway, a
Columbia University PhD in Economics, who retired as a chaired professor of international economics from Lake Forest College,
Illinois.
Eilene entered federal service as a staff member of the Federal Emergency Relief Administration in 1934-35. She served as Assistant
Chief of the Information Section, Division of Special Information, Library of Congress 1941-43, then Editor of Abstracts from 1943-51.
She then served as a national defense analyst 1951-57, and as a Specialist in National Defense from 1957-66. In 1957, at the request of
Congressman Overton Brooks, she wrote an exacting, 500 page history of United States Policy on Reserve Forces from 1775-1957. She
was a Specialist in International Relations (for National Security) in the Congressional Research Service from 1966-75, when she
became a Consultant in International Space Activities, and then, in her retirement years, her work really began.
Dr. Galloway wrote prolifically, but always in an objective, measured way, reciting facts and their consequences without bias or
partisanship. She was a religious person. My Christmas cards from her every year were obtained to support the national cathedral. In
addition to her family, she loved music, people, and her country. She is referred to at the matriarch of space law in the United States
because she was there at the beginning and had a hand in its development here and abroad for 50 years. She was still working daily and
corresponding, within the limits of her stamina, up to the time she was overtaken by her terminal illness in early 2009.

Memorium courtesy of Stephen E. Doyle, Executive Vice President, Clean Energy Systems, Inc., Rancho Cordova, California,
and member of the AAS History Committee.
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NOTES ON A NEW BOOK

Censoring Science: Inside the
Political Attack on Dr. James Hansen
and the Truth of Global Warming
Reviewed by Roger D. Launius

by Mark Bowen. New York: Dutton,
2007. 336 pages. ISBN: 10-052-595014-1. $25.95.
This important new book tells one of
the most troubling stories of 2005, the
attempted silencing of scientific findings
about global climate change at NASA in a
ham-handed effort to control the media.
Censoring Science outlines the battle
between science and politicians in a very
specific incident. Mark Bowen sets an
impressive agenda for this book, and
generally he does a credible job of
explaining three related issues as they came
together at NASA Headquarters in the
middle part of the decade.
The first is the tragicomic efforts of the
Bush administration to control scientists
associated with the federal government and
attempts to keep them from taking positions
on hot-button issues, such as global
warming, that would necessitate policy
decisions anathema to the Republican
political base. This was a broad-based
effort involving scientists at NASA,
NOAA, and other government agencies.
The focus here, however, was on NASA
and one particular scientist. This is the
second issue that Bowen discusses
thoroughly; James R. Hansen has been
involved in research about global warming
since the 1970s. His organization, NASA’s
Goddard Institute for Space Studies in
Manhattan, has a long tradition of tracking
the annual global temperatures and has
been finding a slow rise over the decades
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since the space age began. A third area,
less well handled by Bowen but certainly
a useful overview for general readers, is
the manner in which scientific disciplines
and questioning has led to the current state
of understanding about the phenomenon of
global warming.
The story begins with James Hansen, a
global climate change scientist at NASA’s
Goddard institute for Space Studies in
Manhattan, N.Y., and he is clearly the star
of Censoring Science. Throughout he
battles bureaucrats, ideologues, and
contrarians to ensure that his research
findings about global warming are neither
bowdlerized nor buried under mountains
of pressure from those seeking to minimize
changes that might result from knowledge
about this threatening crisis of the twentyfirst century. Censoring Science makes the
case that the evidence is compelling for
global warming and that a concerted efforts
existed in the Bush administration to keep
it from being presented. This took several
forms: questioning the quality of the
science or emphasizing that consensus on
the meaning of the scientific data did not
exist or in some instances bald-facedly
altering reports and press releases to cast
doubt on what is an undeniable fact of
global warming.
Hansen has been sounding the alarm for
many years. For example, in June 1988 he
told a U.S. Senate committee of the
potential hazard of climatic changes. One
sentence to reporters caught the public’s
attention: “It’s time to stop waffling....and
say that the greenhouse effect is here and
is affecting our climate now.” Such strident

statements did not endear Hansen to
political leaders who had responsibility for
implementing changes to mitigate these
changes because of the manner in which
they would affect U.S. business interests.
Bowen makes clear that this was not
specifically a partisan issue at first. Some
in both political parties believed action
needed to be taken and others on both sides
also believed no action was required. That
has changed over the years, and the
response to global warming has taken on
the color of the two parties and their
priorities, with the Republicans either
denying it or questioning the science or, as
we see in this book, manipulating the
findings to reflect their ideological biases.
Hansen stands in Censoring Science as the
resolute advocate of the integrity of
science, eventually going over his NASA
handler’s heads to speak directly to the
public through the media.
The villains in this story are several
political appointees in the White House and
at NASA who tried to counteract both the
science and the fears concerning global
warming. The associate administrator for
public affairs at NASA, David Mould, is
center stage in this discussion. So is Dean
Acosta and Glenn Mahone. All were Bush
administration political appointees. As
Bowen quoted David Steitz at NASA
Headquarters, “Glenn was evil and smart;
Dean was just evil” (p. 123). Mark Bowen
documents well the manner in which they
ensured that the global warming science
that Hansen issued was censored,
especially through “editing” press releases
of newly published scientific research, and
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in trying to box Hansen so that his access
to the media was limited.
There are others also involved in
censoring the science of global climate
change. The person that received the most
attention, although he was essentially a
flunky, was a young political appointee
named George Deutsch, who was not smart
enough to cover his tracks and resigned his
job when his actions were exposed. As a
junior public affairs officer at NASA
Headquarters he exerted more pressure on
the system than his position in the
bureaucracy would have justified. He
modified press releases, tried to control
who spoke with scientists, and repeatedly
put partisan loyalties above seemingly
inviolate ethical considerations in the
pursuit of science. His actions went far
beyond global warming. He sent an e-mail
to Flint Wild, a NASA educator, arguing
that the Big Bang should not be mentioned
unless NASA emphasize that “it is only a
theory” and that “intelligent design” should
have equal standing. “…it is not NASA’s
place, nor should it be,” he wrote, “to make
a declaration such as this about the
existence of the universe that discounts
intelligent design by a creator....We, as
NASA, must be diligent here, because this
is more than a science issue, it is a religious
issue. And I would hate to think that young
people would only be getting one half of
this debate from NASA” (p. 66)..
It was Deutsch’s ham-handed approach
to scientific censorship that ignited the
public debate that eventually led to the
reversal of these actions. Andrew Revkin’s
bombshell of a front-page New York Times
article on Sunday, January 29, 2006,
opened this story to public scrutiny. It led
to official NASA policy statements
affirming scientific independence.
But this came only after the actions of
several heroes both inside NASA and out
who worked, often quietly, to make sure
scientists could report their findings
without censorship. The chief among them
is James Hansen, but Mark Hess, Public
Affairs head at NASA’s Goddard Space
Flight Center, and Leslie McCarthy, the
public affairs officer at the Goddard
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Institute for Space Sciences, are two others.
Hess and McCarthy consistently asked for
written guidance, and rarely got it. Failing
that, they wrote notes of their telephone
conversations with Mould, Acosta, and
others, documenting what had been
discussed. These proved critical in showing
that NASA Public Affairs had ridden off
the rails in carrying out its primary task,
as stated in the National Air and Space Act
of 1958, to “provide for the widest
practicable and appropriate dissemination
of information concerning its activities and
the results thereof.”
Censoring Science is a fascinating
account of one of the saddest episodes in
the history of NASA, the subversion of the
search for knowledge to a political agenda.
NASA officials have made many mistakes
over the agency’s history, the agency heads’
devotion to certain programs and priorities
might be questioned, but I am aware of no
instance in NASA’s past in which there was
a cabal in place systematically seeking to
change scientific findings to fit some preordained political position. It reminds me
of the great soliloquy by Randy Quaid from
Ron Howard’s feature film, The Paper,

about the tabloid nature of a major New
York City daily newspaper: “We run stupid
headlines because we think they’re funny.
We run maimings on the front page because
we got good art. And I spend three weeks
bitching about my car because it sells
papers. But at least it’s the truth. As far as
I can remember we never ever, ever
knowingly got a story wrong, until
tonight.”This censorship episode was
NASA’s “tonight.” I hope it does not allow
it to happen again. If Mark Bowen’s
account of what took place at NASA serves
as a smack to the forehead of agency
leaders and employees it will serve a
valuable purpose. It also points directions
for historical research in the future, as this
community should work to explore the
theme of the creation and dissemination of
scientific and technological knowledge and
its control in space history.
Roger D. Launius is the Senior Curator
of the National Air and Space Museum
at the Smithsonian Institution in
Washington, DC.
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