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FOREWORD

- Twenty-six years have passed since the launch of Sputnik |, and
though the public fervor that then accompanied our nation’s space
programs has abated, progress has continued. Colonel Cass
Schichtle, USAF, tracee our vital national effort to make first and best
use of space.

For the first time in twenty years, funding for space efforts in
support of national defense has not only caught up with funding for -
NASA projects, it now exceeds it by nearly twenty-five percent.
Recognizing that with the Space Shuttie as the nation’s primary
launch vehicle of the future, civilian and military space programs are
being drawn inextricably together, Colonel Schichtie reaffirms the
necessity for a comprehensive national space policy. He proposes a
policy which wilt continue to set realistic goals for the civilian space
agency and to support the new US Air Forci Space Command.

This National Schmy Affairs Monograph should prove
instructive and helpful to all students and policymakers concerned
with—and responsibie for—the future use of space.

ﬁ. 2‘ r' ;& ,&A:“”v‘
" RICHARD D. LAWRENCE

Lisutenant General, US Army
President, Nettonel Defense University
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This monograph traces the Nationd Space Program and its

" confusing history from the 1950s to the 1980s. Its focus is the Gov-
~ emment agencies charged with leading this nation’s public and mili-

tary programs, the National Aeronautics and Space Administration

(Wofmm(m).mw
: Aithough the legal role each agency plays can be found in the

Space Act of 1958, the programs each pursues are most govemed
by national space policy. Thus, the central theme of this work is civil-
mmmwmwmmmmmmt
havebmngulrodblmﬂumm%

STholmtm'mctioﬂand¢:hamor1 review events and influences
that have been part of the complex space policy formulation process.
ChapmzpnmtsaraﬂmdotanodevoluﬁonMMNaﬂonaISpwo
Program through past administrations for an understanding that is
mnﬁdbptncummmintoproperpersppctwj

;Tokupthbmlkmlawﬂod.Misnomonﬁonofme intelli-
gence community’s space work, and program-specific data on mili-
tary space systems are kept to a minimum_(This self-imposed
restriction limited the research to primarily opoﬁ"(nbnturo.) _

Of the many space experts formally interviewed and the riearly
100 authors ciled, Arthur L. Levine's The Future of the US Space

dlypro'm a8 well as a noted author, Mr. Lovunholdovbmon
nmmmwmmmmm

tration and prognostications for the future that were particularly inci-
heipful to me. To him, therefore, goes my first debx of
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This research would not have been possible without the further
help and generous cooperation of the Congressional Research Serv-
ice, especially Marcia S. Smith of the Science Policy Research Divi-
sion. An author and specialist in energy and aerospace systems, Ms.
Smith answered my many questions and provided literally volumes
of information. | received valuable criticism from Colonels Charles
Heimack, Robert Giffen, Christopher Branch, and Stu Perkins and
Ceaptain Robert Reed (USN), fellow students at the National War
College, each of whom read a draft of the monograph. Special credit
is due Colone! Fred Kiley, Professor of Research and, hopefully, a
personal friend for many years to come, as well as the entire Nation-
al Defenss University Research Directorate, for reviewing, editing,

and bringing this effort to press.

Of greatest importance, | am grateful for the patience, under-
standing, and moral support of my wife, Linda, and my chiidren,
Julie, Chris, Mark, Nick, Matt, and Cassie. The time | took away from
them to write this monograph while completing the resident National
War College curriculum can never be restored. Although too little
compensation, | dedicate this research effort to them.

CASS SCHICHTLE







United States was strictly limiting its military space projects to
defense-support missions for early-warning systems, recon-
naissance, communications, and navigation. Even though in-
ternational agreements prohibited weapons of mass
destruction in orbit and other aggressive uses of space, satel-
lites and space stations obviously had potential military
capabilities. If rival powers began to use space for potentially
aggressive purposes, despite international agreements, the
United States would have to reconsider its own military space
posture.

Whether the US space program had a civilian or a military
orientation depended on the Government’s space policy. Simi-
larly, whether the United States developed its space projects
to compete with those of other nations or for noncompetitive
uses—with or without the cooperation of other nations or in-
ternational organizations—all depended on space policy.
Within these alternatives, space policy also determined the
priorities for exploration, science, and practical applications,
and the role of manned space flight in each. Many factors
other than military security entered into the governmental de-
cisions that shaped space policy, such as inte.national coop-
eration, technological prowess, scientific discovery,
commercial applications, and national pride and prestige.
These factors were moided chiefly by the National Aeronaut-
ics and Space Administration (NASA), the nation’s civilian
space agency, and the Department of Defense (DOD), espe-
cially the US Air Force. ThehﬂuencoenjoyodbyNASAmd
DOD with the President, his staff agencies, and Congress,
coupled with support from the aerospace industry, the scientif-
ic community, and the public, determined the thrust of the na-
tion’s space policy.

What happened? Official US policy towards space explo-
ration fluctuated dramatically from the culmination of Presi-
dent Kennedy's mandate 10 iand men on the moon by the end
-dﬂn«cﬂobmcmmwbydw:wnbm

mmmwmmwm'
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The 1970s witnessed a shift away from a manned space
flight emphasis and toward unmanned “application” satellites.
Not only were the last three Apolio lunar landing missions can-
celled, the once ambitious Apolio applications program, re-
named Skylab, was also reduced in scope to a single space
station. The ASTP international space flight in July 1975 her-
alded the end of the Apolio era.

NASA acknowledged in the early 1970s that the
“aerospace depression” had clearly begun and that the old
days of “gung ho for space” were gone.2 Despite this situa-
tion, on § January 1972 President Nixon made the scarcely
noticed announcement that the United States would start de-
velopment of the space shuttte. From 1976 to 1978, NASA
faced cost and schedule problems on the space transportation
system and, saddied with low-level funding, had to cut back in
other endeavors. Consequently, space science and applica-
tions programs suffered and dreams of large civilian space
stations orbiting in the 1980s dimmed.

Meanwhile, this period saw military programs rapidly ex-
panding, with satellites being developed and launched for a
variety of functions, including reconnaissance (photographic,
electronic, early warning, ocean surveillance, and nuclear ex-
plosion detection), communications, navigation, meteorology,
and geodesy.

The banner year for issues sumounding US activities in
outer space proved to be 1881. The first two flights of the
shuttie reminded the nation not only that it had a space pro-
gram (no US citizen had gone to space in six years), but that
space could be used for military as well as civilian activities.
NASA’s space shuttie is the point at which the civilian and mil-
itary space programs clearly intersect. Not only is the shuttle
America’s major commitment to space exploration and expioi-
tation, it is the first NASA spacecraft to have a military role.3

Developing policies and goals for DOD's military and
NASA's civilian programs, and for interaction between the
two, has become critical because of tighter budgets, since

e AN A g s+ A e od et
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many of the efforts seem duplicative. in addition, DOD’s space
budget authority has grown to exceed NASA's (table 1). With
the advent of the space shuttie . 2 wherein both agencies will
be using the same launch system, clear distinctions between
the two programs are blurring, and the possibility of merging
them into one agency has arisen.4

Other issues about the Government’s increasing role in
space have surfaced and include NASA's operation of sys-
tems, such as the space shuttie, once the systems are out of
the research and development phase® and the military space
command. (The initial legisiation for establishing a separate
Air Force space command was introduced by Representative
Ken Kramer (R-Colo.).®)

In addition, the roles in space of other Federal agencies
and the private sector are growing. The Department of Com-
merce, for example, has responsibility now for operating me-
teorological satellites and responsibility in the future for
remote sensing satellites. Not only is a greater segment of pri-
vate industry using space technology, such as communica-
tions satellites, one company (Boeing) is interested in

operating space systems, such as the shuttie, directly.

Concurrently, space is becoming more intermational in
character. China, India, Japan, and the Soviet Union have
their own launch capabilities. In addition, the European Space
Agency (ESA), a group of 11 European nations, is now testing
its Ariane launch vehicle, which is expected to compete direct-
ly with the space shuttie for launching commercial payloads

into space.

in the increasingly complex world of space policy, the na-
tion no ionger has one overall goal but rather a multipurpose

program, encompassing both manned and unmanned flight,
civilian science and applications, and military security. In sub-
sequent chapters, this monograph traces the evolution of the
civillan and military programs that have constituted the overall
national space program. This, in tum, reveals the cument
stage of transition of national policy and military and civilian
organizational postures.
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1. POLICY DEVELOPMENT RETROSPECTIVE

On 2 November 1981, the Los Angeles Times published
an article by Representative Edward P. Boland (D-Mass.),
Chairman of the House Appropriations Subcommittee on
Housing and Urban Development and Independent Agencies:

if, the truth were known, never was this nation’s
space program beset by more uncertainty, greater disar-
ray and a cloudier future in all its 30-year history.

... it alt comes back to a problem of doliars. It is not
possible to squeeze a major shuttie development pro-
gram and new planetary missions and aeronautical re-
search out of a continually contracting budget.

) And 80 NASA is at the crossroads. Decisions must
be made, and made soon, on the future role of the US ci-

vilian space agency. What will happen to the space shut-
tle? Will it become a $15 biition white elephant?

lronically, the shuttie may gradually evoive primarily
into a military vehicle. That would be a particularly diffi- ;
cult pill to swallow because, in trying to hold the shuttie’s ’
funding harmiess, nearly all NASA's science and applica-
tions programs are being sacrificed. That tragic and
frustrating scenario appears to be the trend.

In effect, we may be witnessing the gradual “militari-
zation” of NASA. Sadly, we may see NASA become nhoth-
ing more than an arm of the Department of Defense
tasked with running a trucking company. That would ab-
rogate 10 the Japanese and the Europsans many sclence
applications and communications programs in the next
decade. When one looks at the trends, it is hard to es-
cape these conclusions.
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... until a space policy is set out that succeeding Ad-
ministrations and Congresses will stick with, we are go-
ing to continue to pay more for less.!

Two months later, the Washington Post quoted George
Keyworth, the President’'s Science Advisor, from his speech
before the American Association for the Advancement of Sci-
ence: “The government must seek out the less productive re-
search areas in science and sharply cut their funds....
Planetary exploration programs produce less hard science
than other parts of the federal space science budget.”?

Meanwhile, on the DOD side of the ledger, the Air Force
has a freshly activated Air Force Space Command. However,
at the time the bill was in Congress to rename the Air Force as
the Aerospace Force (a motion which was declined) and set
up a space command, the Air Force Times asked this
question:

Is it time to take the military space program out of the
closet and expand it into a full-blown national effort? Or
should we maintain the fiction that our only interest in
space is scientific and exploratory and continue to let the

military ride the civilian program on a space-available
basis? :

While the Soviets make no bones about their military
invoilvement in the area, we have clung doggediy to the
position that ours is a peaceful, civilian effort “untainted”
by military considerations.?

in addition, the Air Force Times reported criticism of DOD by
the Government Accounting Office (GAO) in April 1982:

The Defense Department has a limited view of space
and isn't doing all it could 10 expioit that frontier. ...

The United States should take immediate action to

provide a capability 10 exploit space and protect our inter-

Although DOD said it views space as an adjunct o
accomplishing other missions such as providing commu-
nications, surveillance, navigation and meteorological




e D e e ree—————p———————

support, presidentiai policy directives call for broader
actions. ...

These policies include: (1) maintaining the right of
free access to space; (2) exploring and using space to
support national well-being; and (3) pursuing space activ-
ities for national defense, deterrence of attack and arms
control.

Achieving these broad objectives . .. requires the fo-
Cus on space as a mission area, not a functional one as
is the case today.*

One way of using space as a mission area was recom-
mended by the conservative Heritage Foundation in March
1982. In its study, “High Frontier,” the foundation proposed “a
major shift in US defense strategy in which nonnuclear weap-
ons shot from satellites in space ... would destroy Soviet mis-
siles as they are flying toward the United States.”s

While the militarization of NASA or the threat of it becom-
ing an amm of DOD is remote, the steady erosion of space sci-
ence and applications budgets, coupled with the uniikelihood
of another Apolio or shuttie research and development effort,
clouds the civilian space agency's future. Barring some cata-
lytic event, such as Sputnik, that would focus national atten-
tion on another major space endeavor, NASA is destined to
inherit only the roles of the nation’'s researcher for advanced
aeronautical and space technology and the “point of contact”
for international cooperative efforts in space.

Conversely, DOD's space efforts are expanding and its
responsibilities are growing. Given the objective of DOD, to
prevent war, particularly nuclear war, DOD must be prepared
o wage war if necessary, even in space. Not to be prepared
for this eventuality wouid be to deny both the Soviet threat
the lessons leamed from the growth of air power. The GAO’
criticisms notwithstanding, the Air Force has recognized the

3
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INTERNATIONAL AGREEMENTS
Soon after Sputnik 1, many countries realized that legal
problems might evolve from new ventures into space. To date,

this concern has resulted in four space treaties. (See appen-
dix A.)

Space Treatles and Conventions

The first treaty to be signed was the “Treaty on Principles
Governing the Activities of States in the Exploration and Use
of Outer Space, Including the Moon and Other Celestial Bod-
ies” (more simply, the Outer Space Treaty or OST). First con-
sidered by the United Nations (UN) Committee on the
Peaceful Uses of Quter Space in 1966 it entered into force on
10 October 1967. The OST was concerned with only general
principles and did not involve details for effectuating the con-
cepts it contained. The three treaties which followed expand-
ed on its premises.

The “Agreement on the Rescue of Astronauts, the Retum
of Astronauts and the Retum of Objects Launched into QOuter
Space” (Astronaut Rescue and Retum Agreement) elaborated
on articles V and Viil of the OST. After four years of consider-
ation in the UN, it entered into force on 3 December 1968.

The third space agreement, “Convention on International
Liability for Damage Caused by Space Objects,” took the
longest to ratify. Legal liability for damage was first considered
by the UN in 1958, but the convention was not completed until
9 October 1973.

The latest international space agreement, “Convention on
Registration of Objects Launched Into Outer Space,” was
based on the voluntary registration system that has been in
operation since 1962. This convention established a mandato-

ry system for centralized and public registry of all space ob-
jmmmmmmm&mw‘m

Agresments with Military Implications

mosrhmmummwmmmqmm
that deals with military space-related activities. Article IV of




the OST prohibits the piacement of nuclear weapons or any
other weapon of mass destruction in earth orbit, the installa-
tion of such weapons on celestial bodies, or the stationing of
such weapons in outer space in any manner. it does not pro-
hibit use of ICBMs with nuclear warheads in suborbit or frac-
tional orbit. Although “weapons of mass destruction” is not
defined, the generally accepted view is that they include nu-
clear, chemical, and biological weapons.

Article 1V aiso specifies that the moon and other celestial
bodies are to be used “exclusively for peaceful purposes.”
The Soviets have defined this phrase as ‘‘nonmilitary,” while
mUnmsmmmmnmomexpmsivﬂyas
“nonaggressive.” Although miiitary personnel may be used for
scientific research or any other peaceful purpose, certain spe-
cific activities are prohibited on celestial bodies, such as the
establishment of military bases, installations, or fortifications;
the testing of any weapon; and the conduct of military
maneuvers. '

There are other space agreements with military implica-
tions in addition to the OST. Article | of the Limited Test Ban
Treaty of 1963 prohibits nuclear weapons tests or any other
nuclear explosions in outer space.

Two provisions of the UN Charter were made especially
applicable to space by article H| of the OST. In their interna-
tional relations, members of the UN may not use force against
the terriforial integrity or political independence of any state
(article 2 (4), UN Charter). However, member states do have
mehherentrightofhdlvldualoroo“ocﬂvoson-defenseifany
armed attack occurs (articie 51, UN Charter). The United
States has traditionally mainteined a broader right (i.e., mili-
tary, economic, or political) to respond to any threat in self-
defense, to act in anticipatory seif-defense, or to act in
seif-defense 0 avoid accidental injury.

ﬂnAnﬁbamancM(ABM)Tmonzpmm
interference with reconnaissance sateliite verification of treaty
compliance (article Iil) and the development, testing, or de-
wammmmmm




(articles IV and V). The latter presumably includes radare for
early waming of strategic ballistic missile attack.

Articie | of the Environmental Modification Convention
prohibits military or other hostile use of environmental modifi-
cation techniques as the means of destruction, damage, or in-
jury to any other state party if such usage has widespread
(several hundred square kilometer area), long-lasting (several
months or approximately a season), and severe effects (seri-
ous or significant disruption or harm to human life, natural and
economic resources, or other assets). Environmental modifi-
cation techniques are defined as any technique for changing
through deliberate manipulation of natural processes the dy-
namics, composition, or structure of the sarth or outer space.

~ The Moon Tresaty was unanimously endorsed by the UN
General Assembly in December 1979 and referred to member
states for signature and ratification. As of the early 1980s, the
United States has neither ratified nor signed the agreement,
nor has the executive branch formally submitted the agree-
ment 0 the Senate for its consent, nor does it appear Hkely to
for some time to come. However, if it were 10 be ratified, the
Moon Treaty would impose the folbwhg addmonal logal
obligations:

Fim.nwouldmndmuononundmorm
of use of force to “any other hostile act or threat of hostile act”
in the area of treaty applicabiiity (the moon, other celestial
bodies except the sarth, and orbits around and trajectories to
or around those celestial bodies);

Second, it would extend “peaceful purpose” and related
OST prohibitions 10 orbits around the trajectories fo or around
celestial bodies; and

Third, it would prohibit interference with activities of other
states’ parties in the area of treaty applicabiiity.

Thus, US activities in space are conducted within the con-
text of a body of intemational as well as domestic law. This
mm«mmwmm




conventions, and international customs and practices directly
influences space policy and activities.

From a military point of view, the most significant of these
is the customary behavior toward space by the United States
and Russia, until recently the only nation states capable of
exploiting space. There are provisions in the OST, ABM Trea-
ty, and the Limited Test Ban Treaty restricting specific types of
military activities in space (weapons of mass destruction, in-
terference with national technical means of treaty verification,
development and depioyment of a space-based ABM, and nu-
clear testing in space). With the exception of these provisions,
nothing in the body of intemational space law specifically de-
fines whether or not a particular use of space conforms to the
general principle set down in the OST and the UN Charter.
Since the OST recognizes the inherent national right of self-
defense (as stated in article 51 of the UN Charter), the United
States supports the concept of the peaceful use of space but
interprets such use to mean nonaggressive incomrastto
nonmilitary.

From a civilian point of view, thereiscbnside'rablelamudo
for policy flexibility within this minimal regulatory regime. A ba-
sic objective of US civil space policy has been to conduct na-
tional programs to promote an international climate of
legitimacy, acceptance, and minimal interference. The United
States has carefully developed and maintained woridwide
user communities in areas of launch assistance, remote
sensing, weather soMce ~ telecommunications, and space
sclences.

INTERNATIONAL PROGRAMS

~ In summarizing international efforts in space with coun-
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amd“hm“mmwmbrm
Research Service, said

& lot more lcouluxdonm the best use of talerts in
other countries. How much we can accomplish in tis







Letter Agreements, used for programs such as experi-
ments on NASA satellites and signed by NASA's International
Affairs Division and its foreign counterparts; and

Lastly, informal projects, conducted without signed
agreements. (They account for a sigmficant percentage of
NASA's cooperative efforts.)

Only Executive Agreements must be processed through
DOS, but NASA aiso obtains State Department concurrence
on Memoranda of Understanding and informs DOS of its in-
tentiontofomulateLettorAgrooments

NASAofbntwotyposofarmngemmsforlaunchmgfor-
eign payloads: cooperative agreements and reimbursabie
agreements. Under the cooperative arrangement, the United
States provides the launch vehicle and services free of charge
in retum for access to resulting scientific information. No ex-
change of funds takes place between the two countries, and
each is responsible for its own contribution. Under the reim-
bursable arrangement, NASA charges the user for launch
services and the travel expenses of joint working group partic-
ipants, and since 1976 NASA has attempted to recover certain
indirect costs, such as project management, engineering sup-
port, depreciation, and research and development.

From 1962 through 1978, there were nearly 40 coopera-
tive launches with a wide variety of stated purposes. They in-
cluded ionospheric studies, atmospheric physics, radio

astronomy, solar astronomy and cosmic rays, particles and

flelds, atmospheric studies, investigations of wind speeds at
various aititudes, electric and magnetic fieids, galactic X-ray
sources, properties and processes in the vicinity of the sun,
experimental communications, interactions of interplanetary
media with the earth’s environment, and ultraviolet

explorations.
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cent deait with communications (military, domestic, experi-
mental), and the others included interplanetary magnetic
fields, solar and cosmic rays, meteorology, and extraterrestrial
-gamma ray studies. Nearly all of the western European na-
tions participated plus Britain, Canada, Japan, indonesia,
NATO, and the European Space Agent/:y

. Carefully constructed cooperativé programs have yielded
the benefits of access to foraign scientific and technological
“expertise, foreign research and development facilities, and
foreign funds. This strategy has been successful for the
.-‘United States in terms of foreign expenditures for the develop-
ment of spacecraft for joint programs, construction of hard-
ware for US spacecraft, and support of scientific experiments
on joint missions. In. addition, this strategy has not involved
setting aside money specifically for intematiohal cooperative
projects. Cooperation is carried ot through participation in
domestic projects competitively selected on their own merits
and funded under domestic funding lines.

NASA continues to pursue coopsrative ventures in space
for at least three more reasons. First, in these tight budget
times that all industrialized democracies are facing, no nation
can afford to dominate all areas of scientific accomplishment.
Collaboration on large-scale, high-cost science and applica-
tions programs provides the opportunity to pursue projects
that might otherwise be 100 sxpensive.

Another reason for continuing cooperative space projects
is less tangible, but still real. Meaningful participation by allied
nations in high-visibility programs fosters the desired image of
openness in US projects that effectively counters Russian at-
tempts to cast suspicion. For instance, daspneoaﬂyobjoc-
tions to the US remote-sensing programs, the
nowrooeivodwldesproadsuppoﬂbocauuoﬂheavallﬂny
of the programs to all foreign nations. Lastly, cooperation is a
factor in minimizing competitive pressure. For example, if a
friendly nation develops a shuttie-compatible system, it not
only supports the US effort but diverts foreign resources from
competitive programs.
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Competition from Foreign Efforts

The United States is observing aggressive pursuit of the
space technology market by Europe and Japan in such areas
as launch services, remote sensing, and telecommunications
satellites. Foreign governments support competition perva-
sively by funding research and development, by price subsidi-
zation and financing, by development of attractive package
deals, and by creation of government-backed marketing
organizations.

Industry to government relationships in other countries
differ greatly from those in the United States. Although the pri-
vate sector is active, their government intervention acknowi-
edges limitations on the ability of the private sector to support
research, development, and operational costs for projects of
the magnitude required by space. Aggressive upfront money
by European and Japanese Governments has ensured their
effective competition in the world market place. in Japan, the
Ministry of Industry and Trade forms partnerships with Japa-
nese industry on high risk, high technology projects and ac-
tively promotes international marketing. In France, the
aerospace industry is actually 50 percent government owned.

In the area of launch services, when it becomes opera-
tional the European Space Agency'’s Ariane launch vehicie will
move, if successful, into a traditional US preserve, reimbursa-
ble launch services. Through aggressive marketing, low
prices, and attractive financing, the Ariane could operate at
full capacity by 1986 and possibly capture up to 30 percent of
the world market for reimbursable communications satellite
launches.

in the area of remote sensing, competitive systems are
beginning to proliferate, especially ground station hardware.
While France and Japan are motivated by the prospects of
commercial sales for their industries, some developing coun-
tries, like India and Brazil, are motivated by the political pres-
tige of operating their own systems. Canadian, German,
French, and Japanese companies have well developed prod-
uct lines for ground receiving hardware and processing equip-
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ment. Furthermore, a number of foreign firms offer data
analysis and other value-added services, an area heretofore
dominated by the United States.

Foreign international sales efforts often rely on compre-
hensive government aid packages and concessionary financ-
ing. In commercializing its remote-sensing satellite system,
France has made a 10-year commitment to data continuity
and government subsidies. While funding assistance is also
active in Canada, Germany, and Japan, it has been the prac-
tice of the US Agency for International Development not to
fund foreign acquisitions of remote sensing systems.

In the area of telecommunications, the ability of the US in-
dustry to continue to provide needed domestic and interna-
tional services is contingent on rapidly expanding demands.
Competition in this multibillion dollar market for telecommuni-
cations equipment is coming from European and Japanese
firms. In these countries, government-industry teams and di-
rect government-sponsored research and development serve
to reduce perceived program rigsks and spur czmestic industry
in effective international competition.

SOVIET SPACE ACTIVITIES

As evidenced by recent actions, the Russians may
choose to violate the provisions of the previously mentioned
space treaties without notification or explanation. Clarence
Robinson points out in Aviation Week and Space Technology
the following Soviet record.

(1) The Soviets have tested an air defense system in
an antiballistic missile mode that is a clear violation of the
ABM Treaty; (2) During recent war games, the Soviets
exercised a 2-5 day reload procedure for the SS-18
heavy ICBM in violation of the SALT accord; (3) Tests of
a new submarine-launched ballistic missile used
encrypted telemetry that is also a violation of the SALT
provisions; (4) A new Soviet air-launched cruise missile
was tested from the Backfire bomber with a missile
range greater than 600 km, the maximum distance per-
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mitted by the unratified SALT 2 agreement; (5) the
S§S-18 is clearly designed to carry 12-14 reentry vehi-
cles, not the 10 limited by SALT 2.8

in addition,

With the deployment of the flat twin movable ABM ra-
dar system, the new missile tested against RVs (reentry
vehicles) and the battle management radar around
Moscow, the Soviets are building toward a capability to
break out of the ABM agreement with a clear-cut capabil-
ity and leave the US behind.?

Overt defiance is not the only argument against the sug-
gestion that international treaties can serve as an effective im-
pediment to the introduction of strategic defensive weapons in
space. Included within each of the three major treaties that
most directly affect military applications in space are provi-
sions for unilateral termination.

With respect to the Limited Test Ban Treaty, the ABM
Treaty, and the OST, any of the signatories may withdraw af-
ter advance notices of three months, six months, and one
year, respectively.!® The United States would therefore have a
maximum of one year to recover from a Russian announce-
ment to deploy military weapons in space that fall within the
constraints of international agreements. However, it is more
ominous that the Soviets may not feel obliged by the provi-
sions of military agreements, especially if distinct advantages
can be gained from direct violation.

General Jacob E. Smart, USAF (Ret.), has recommended
a policy to guide the national effort to overcome the Soviet
threat:

Today and henceforth the United States must be pre-
pared to defend itself against aggression in space and
from space. We cannot surrender the “high ground” with-
out contest. We must be in space to acquire knowiedge
of what others are doing there and to prepare to counter
that which threatens us.!!

There are at least three reasons to believe that the Soviet
space programs have direct military application. Under the
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Soviet view of international conflict, space is considered a po-
tential medium for warfare. Their view of war demands that
the military potential of this arena not be ignored, because
that would surrender an advantageous position to the enemy.
Thus, space use is viewed in concert with other programs de-
signed to enhance national power in the pursuit of national
objectives.

Within the Soviet Union bureaucratic hierarchy there is
only one agency that is capable of exploiting national objec-
tives in the space medium—the Strategic Rocket Force
(SRF). This situation is the result of at least two decades of
Soviet policies that have made available to the Russian
Armed Forces the men, material, and money required to build
a military power capable of competing favorably with the
United States. The SRF therefore has a monopoly on the hu-
man and technical resources required to design, develop, and
employ Soviet hardware in space. From the marriage of Soviet
ideology and the military monopoly, it follows that their military
industrial establishment can hardly be expected to undertake
major space initiatives of a wholly scientific nature.

Another reason for a military concem with Soviet space
efforts is that while their programs outstripped those of the
United States, there had also been a decided chill in coopera-
tive ventures. Following ASTP, the United States and the So-
viet Union continued discussions about future space
cooperation. A number of projects were considered, including
sending an American shuttle mission to a Russian Salyut sta-
tion. In October 1976, the two countries held discussions iden-
titying what each country’s space capabilities would be in the
1980s. (Unlike ASTP, in which scientific objectives were sec-
ondary to docking the two spaceships in orbit, these discus-
sions concluded that prior i0 selection of hardware for flying
cooperative missions, specific scientific objectives should be
identified.)'2 in May 1877, NASA and the Soviet Academy of
Sciences signed an interagency agreement providing for con-
tinuing space cooperation. Since this signing, however, little
has been accomplished in formalizing any future space

cooperation.
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The Soviet Union relies heavily on space systems for
many of the same purposes that the United States does.
(Weather, navigation, communications, early waring, and re-
connaissance satellites are in both near-earth and geosyn-
chronous orbit.) In addition to their important reconnaissance
role, these systems greatly assist Soviet leaders by providing
near real-time surveillance and over-the-horizon targeting
data. '

The Soviets also have experimented with offensive stra-
tegic systems in space.'® Aithough their “fractional orbital
bombardment system (FOBS) has been quiet since 1971,” the
Soviet Union has actively pursued other space programs that
could promote a strategic advantage.'* They have an opera-
tional antisatellite (ASAT) system capable of destroying many
US satellites. Aithough these ASATSs are presently capable of
threatening only near-earth-orbit satellites, the ASAT system
in the United States is still in development and not expected to
be operational before 1985.15 Not only will the Soviet ASAT
system have matured by that time, it may score an additional
propaganda victory by placing an antisatellite laser in space
during this decade.'®

Assessing Soviet intentions based on developmental ac-
tivities is difficult but necessary if the United States is to avoid
a technological surprise. Additional evidence of Soviet inten-
tions to exploit operationally the strategic advantage of space-
based weapons is contained in several seemingly unrelated
areas: their experimentation with directed energy weapons,
their extensive manned space station efforts, their develop-
ment of a large space booster and a reusable orbiting vehicle,
and their concentration on improving a space power genera-
tion ability.

Soviet experimentation with directed energy weapons is
an ongoing program. In July 1980 Aviation Week reported,
“from a variety of sources the US has discovered a massive
Soviet effort to develop and deploy directed-energy weap-

ons—both high-energy lasers and charged particle beams.
There is evidence the Soviets already may have issued orders




to design bureaus to begin prototyping the electron-beam de-
vice at Saryshagan.”'7 In discussing possible laser battie sta-
tions, Clarence Robinson reported six months later, “US jntel-
ligence estimates have concluded that the USSR ig moving at
a pace that could permit it to place high-energy lasers in
space between 1984 and 1986."18

Another area of active Soviet military space development
is manned platforms. In 1971 the Soviets launched an experi-
mental manned space station called Salyut-1, three years
prior to the first US experimental Skylab spacecraft. Since that
time, they have had nearly 30 manned orbital missions, one of
which set a new 185-day endurance record. “The Russians
continue to predict they soon will be ready for permanent oc-
cupancy of space and will increase station capacity to ten or
twenty cosmonauts.”'® Even more definitively, the

Soviet Union is developing a 220,000-1b. military/ scientif-
ic space station to be manned permanently in earth orbit
by about 12 cosmonauts. . . . Military objectives are ex-
pected to dominate the multidisciplinary station and could
include photo and electronic intelligence and the first
large-scale development of space-based, directed-
energy weapons.2°

in order to launch their large space platforms into orbit,
the Russians have been developing a 10 to 14-million-pound
thrust booster.2' Current work on this giant new booster, com-
parable to the 7.5-million-pound Satum-5 booster used in the
US moon shots, could result in a launch attempt as early as
1984. If all should go well for the Russians, a large space sta-
tion launch could be established by 1985.

With progress similar to that in the giant booster develop-
ment, the Soviets are dramatically improving their space elec-
trical power generation capabilities, primarily as a resuit of
continued nuclear reactor progress. “Loss of the Cosmos 954
reactor powered spacecraft over Canada ... has not siowed
the Soviet reactor program.”22 Soviet nuclear reactor develop-
ments in space could have important consequences for the
advancement of spaceborne laser devices that require high-
energy power sources.
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Although caution shou. ¢ be exercised in ascribing goais
to the Soviets that are not in their long-range policies, the
combination of large booster payloads and 12-man space sta-
tions with intrinsic electrical power capabilities leads to the
conclusion that laser battle stations will be a reality. With only
four laser battle stations in space, Aviation Week reports the
Soviets could “shoot down our entire fleet of high altitude
bombers—B-52s, FB-111s and most KC~135 tankers.”2? In
addition, Senator Maicoim Wallop suggests that Russian
space-based lasers could prevent US flight tests of any mis-
sile, or the placing of US payloads in orbit.24 The possibility
that the USSR might be able to prevent the United States ac-
cess to space presents DOD with awesome responsibilities in
the years to come.

PERSPECTIVE ON PARTICIPANTS

Space has been used by the United States for civilian
projects with emphasis on scientific exploration, practical ap-
plications, national prestige, and international cooperation. So
far NASA has led these projects with the involvement of 18
separate US Government agencies (see figure 1-1). By ne-
cessity, however, the United States also has a growing space

Arms Control and Disarmament Agency
Department of Agriculture
Department of Commerce
National Oceanic and Atmospheric Administration
National Bureau of Standards
National Telecommunications and Information Administration
Maritime Administration
Bureau gf' té\o Census
Department of , Education and Weifare
Department of interior

Figure 1-1. Federal Agencies with Civitian Space Activities




effort in support of national security, and DOD will be the most
extensive user of the shuttie—the prime space system for the
1880s and beyond. The key to the past and future use of
space lies, therefore, in the approved policies for the civilian
and military communities.

Civiiian Future Unclear

While the leaders of NASA play a key role in planning for
and proposing new civilian uses of space, others also have in-
fluential roles, including the President, his staff advisors, the
Office of Management and Budget (OMB), the congressional
space committees, and leaders of the scientific community
and the aerospace industry. The public has a role as well, for
its enthusiasm or apathy determines the nation's interest in

any large space effort.

The public image of the civilian space program was
bound up with the adventure of man against space and the
glamour of lunar landings. The mass media, not NASA, did an
excellent job of publicizing the Apollo programs. The civilian
space agency has not done well at bringing home to the public
the meaning of science and applications efforts and the poten-
tial and actual economic benefits of communications, weather,
and earth resources satellites. With regard to technological
spinoffs from space, NASA has tried to show benefits to medi-
cine, industrial manufacturing, biological sciences, and pro-
gram management-—but with little evident success.

The reduction of space budgets since the mid-1960s (rep-
resenting approximately 1.0 percent of the Federal budget in
1982, compared to 4.3 percent in 1965) has made the civilian
program less controversial while, at the same time, the public
has become apathetic. For the President and Congress to ap-
prove any new, iarge project such as a space lab, increased
public support and understanding would be needed.

The aerospace industry was a major beneficiary of the ex-
panded space program of the 1960s. In fact, it was essentially
a full partner with NASA in the conduct of all major projects.




Today, individual firms differ on what they believe should be
the emphasis for future civilian space programs. Those with
ongoing projects would, naturally, like to see them continue.
New business, however, will go where the big dollars are, and
that is in the defense sector.

Space scientists were among the most severe critics of
space policy in the 1960s, with their principal complaint being
NASA’s emphasis on manned flight. In the late 1970s, their
concern centered on reduced budgets because of cost prob-
lems on the space shuttie development effort. Although in the
past other interests have been more important than science in
order to get large space projects through the budget process,
the circumstances in which the civilian space agency finds it-
self now make science support crucial. With fiscal constraints,
large military budgets, and public apathy existing in NASA’s
pathway to future growth, the support of the scientific commu-
nity will be increasingly important. lronically, the operational
shuttie could be the key to this support, with the expectation
that scientists may be able to accompany their experiments
into space. '

On 21, 22, and 23 September 1981, the Subcommittee on
Space Science and Applications of the House Committee on
Science and Technology held hearings on future space pro-
grams and policy. The subcommittee heard testimony from 12
witnesses on four themes: “Space as a Frontier, Earth as a
Base,” “How the Next Generation of Space Might Come to
Pass,” “Spinoffs: The Economic Successes We Have Already
Seen and What They Mean,” and ‘‘Pragmatic Thinkers:
Planning Today for Future Space Programs.”"2® The hearings
were on the subject of future space programs in general and
not on the two policy bilis introduced in the House.

On 28 July 1981, Representative Newt Gingrich and 13
cosponsors introduced the National Space and Aeronautics
Policy Act of 1981 (H.R. 4286). This bill was patterned after
Senator Harrison Schmitt's bill from the 96th Congress (S.
212—Worid information System by 1990, Orbital Civilization
by 2000, efc.) but adds a section conoerning the government
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of space territories, including the circumstances under which a
space community would be admitted as a state.

On 28 May 1981, Representative George E. Brown intro-
duced the National Space Policy Act of 1981 (H.R. 3712),
which was virtually identical to the bill he introduced in the
96th Congress calling for rapid development of remote-
sensing systems and increased international cooperation. All
these hearings and bills are a resuit of congressional frustra-
tion which started in the 95th Congress with the lack of specif-
ic goals in President Carter's Presldentual Directives (PD) 37
and 42.

Hearings in the second session of the 97th Congress may
not have the fervor of those in the past, given the, publication
of President Reagan’s space policy in the summer “of 1982.
Regardless, the apparent avid interest by Congress in the fu-
ture of the civilian space program was blunted in the fiscal
year 1982 budget process. President Reagan requested a
$600 million reduction from that pianned by the Carter admin-
istration. Congress appropriated only $5.932 billion (table
1-1), which effectively cut the Reagan planned budget by an
additional $190 million. Similarly, NASA requested $6.613 bil-
lion for fiscal year 1983 ($664 million below the Carter pian). It
would appear that the elected officials on the Hill are reflecting
the general mood of the public toward the civilian space

program—-apathy

in the 1960s the Executive Office of the President con-
tained three major units concerned with space policy: the
Bureau of the Budget (which became OMB in the Nixon ad-
ministration), the President’'s Scientific Advisory Committee
(PSAC), and the National Aeronautics Space Council (NASC).
The later two were abolished, although the head of OSTP has
now assumed the President’s scientific advisor role in place of
the PSAC. President Carter set up the Presidential Review
Committee (PRC) (Space) within the NSC for rapid referral of
policy issues 10 him—pointing out the cbvious mistake of
abolishing the NASC. Nonetheless, President Reagan
disestablished the PRC (Space) so that now, in the early




i ———
Table 1-1. NASA Budget 1950-1979
GNP :'oﬂn-
Fiscal Year Appropristion 1967 Dollars Factor
1959 184.3 214.9 0.8575
1960 523.6 598.1 0.8754
, 1961 964.0 1,088.2 0.8855
f 1962 1,825.3 - 2,032.6 0.8980
1963 3,674.1 4,024.2 0.9130
f 1964 5,100.0 5,505.8 0.9263
; 1965 5,250.0 5,565.6 0.9433
1966 5,175.0 5,341.1 0.9689
- 1967 -4,968.0 4,968.0 1.000
1968 4,588.9 - 4,429.4 1.036
1969 3,995.3 3,682.3 1.085
1970 3.749.2 3,274.4 1.145
1971 3,312.6 2,751.3 1.204
1972 3,310.1 2,629.2 1.259
1973 3,407.6 2,593.3 1.314
1974 3,039.7 2,142.1 1.419
! 1975 3,231.2 2,052.8 1.574
1 1976 3,551.8 2,099.1 1.692
i Transition Quarter 932.2 550.9 -
! 1977 3,819.1 2,130.0 1.793
' 1978 4,083.7 2,112.1 1.924
1979 4,558.8 - 2,208.7 2.064
1980 5,243.4 2,348.1 2.233
‘ 1981 5,522.7 2,266.2(Estimate) 2.437"
1982 - 5,832.0 - -
1983 6,612.92 - -
Notes: ~
1Deflator factor for 1981 is not based on a full year's data and is sub-
ject to revision; therefore, the 1967 dollars figure is an estimate.
INASA request (March 1062) '
/ Source: NASA Budget Office
o
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defend them in the budget process virtually ensured a situa-
tion in which there was no clear future for the civilian space
program. The proposition that NASA leaders are the primary
resource for pressing future goals and missions remains true
today.

NASA leadership’s course, attempted rather unsuccess-
fullyfofﬂ\olutwyom.hasmﬂabalanoedprogramof
manned and unmanned flight, with emphasis on science, ap-
plications, and international programs. Unfortunately, NASA
and most of its prime contractors are heavily oriented toward
ﬂl:m space technology development programs like Apolio and

With the shuttie development program winding down,
there will be considerable pressure from the mainstream
NASA and industry leadership to commit to another large-
scale program. Some-possibilities inciude a large manned or-
bital space siation, a large lift vehicle that could place 200,000
pounds of payload into orbit (compared to 65,000 for the shut-
tie), and a manned space tug designed to let men fly from the
shuttie to high-energy orbits for gatellite servicing or recovery.
Obviously, pursuit of such a program would be incompatible
with' the funding projected for NASA over the next few years.
In addition, it would raise the scientific community’s ire just at
the time it is expecting a bigger share of the total NASA

H.

There are at least three other pressures facing NASA
which affect potential policies to adopt and goais to pursue.




1. Bilateral and multilateral treaties and agreements
(OST, ABM, etc.)

2. Relevant national policy statements (PD 37 and PD
42)

3. Civil space activities |
4. Soviet space activities and technological projections
5. Military use of space and service doctrine

With respect to Soviet space activities, the Russians b~ve
continued their high launch rate to 1981, indicating an expan-
sion of capabilities. They attempted 100 launches, compared
to 89 each in 1979 and 1980, and placed 124 payloads into
orbit—exceeding the previous record of 118 in 1978. Devel-
opment continued on new boosters, one like the giant US Sat-
um 5, and on large permanently manned space stations and
complexes.

A significant feature of the Russian program and one that
has considerable military potential, in addition to their opera-
tional ASAT system, is their manned program. Consisting of a
space station and a space station module, this program had a
great deal of activity in 1981.

Salyut 6, a 42,000-pound space station, completed four
years in orbit on 29 September 1981 and remains in orbit in
mid-1983. Two cosmonauts performed a 75-day mission be-
ginning on 12 March 1981 and were visited by two more mis-
sions, one with a Mongolian and the other with a Romanian
crew member aboard. Another launch routinely provided sup-
plies, repair parts, and propeliants to the space station.

On 19 June 1981, the Soviets docked Cosmos 1267 to
Salyut 6, an event described as a test of rendezvous, docking,
and subsequent dynamics involving two large space stations.
Cosmos 1267-type vehicles will be used in the future as space
station modules, each carrying equipment required for a par-
ticular mission. These events certainly portend the advent of a
new moduiar space station and move the Russians well along
toward the goal of a large permanently manned space station.




Launches in direct support of Soviet ground, sea, and air
forces were also evident in 1981. Seven separate earth re-
sources photography missions were accomplished. Eleven
communications satellites were launched, three of which went
into geostationary orbit. Another satellite was launched to pro-
vide television broadcasts to Far East regions. Meteorological
satellite networks were maintained with three launches, and
finally, the Soviets expanded earth resources data collection
capabilities with oceanographic satellites to collect and relay
buoy data from the seas.

The Soviets have often stated their goal of technological
superiority. Certain critical military technologies, including
electronics, propuision, materials, and life sciences, received
their highest priority in 1981. Over the past 10 years, the Sovi-
et Union is estimated to have taken the lead in the develop-
ment of directed energy weapons, such as high-powered
lasers, and possibly in radio frequency devices.2¢ Russia is
also thought to have enlarged its lead in electrical power
sources for such directed energy weapons.

The Soviet high-energy laser program is not only the
world’s largest but three to five times the US level of effort.2”
Their knowledge of radio frequency weapons and their devel-
opment of very high peak power microwave generators give
rise to suspicions of possible weapon intent in this area. Since
the mid-1960s, the Soviets have been actively pursuing the
development of all the high-energy laser types considered
most promising for future weapons applications, such as the
gas dynamic laser, the electric discharge laser, and the chem-
ical laser.

The trends and momentum of the Soviet space and high-
technology programs for 1981, as for the last two decades, re-
flect a commitment to develop capabilities that enhance and
project military power.

With respect to the present and near future use of space
by DOD, Dr. Richard DeLauer, Under Secretary of Defense
Research and Engineering (USDR&E), spelled out the $8.5
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billion (table 1-2) program for the Senate Space Committee
on 18 March 1982:

Space activities of the Department of Defense are
continuing to expand, maintaining the trend of the past
few years. Our military forces are becoming increasingly -
dependent upon space capabilities for communications,
navigation, weather, and surveillance. As a result of
space-based capabilities, we find our forces’are becom-
ing more effective in achieving their assigned tasks. To
insure that our space assets can support our military
forces in the event of war, we are improving the
survivability of future space systems.28

In the area of military satellite communications
(MILSATCOM), the United States presently relies on the Air
Force Satellite Communications (AFSATCOM) system and the
Navy’s Fleet Satellite Communications (FLTSATCOM) sys-
tem. These SATCOMs are UHF systems with only modest
antijam capabilities. These series of polar and geostationary
orbit satellites are being upgraded by the high-capacity, super
high-frequency Defense Satellite Communications System
(DSCS). Increased jam resistance is achieved through im-
proved modulation techniques and the use of higher frequen-
cies; survivability against attack is enhanced through
proliferation. The DSCS is designed to meet the needs of the
Worldwide Military Command and Control System
(WWMCCS), the national command authorities (NCA), the
ground mobile forces (GMF), the Diplomatic Telecommunica-
tions System (DTS), the Defense Communications System
(DCS), and selected allies through the 1980s.

To get through the 1890s and beyond, DOD intends to
rely on the successful development of MILSTAR, a highly
survivable and enduring SATCOM system designed to provide
high-capacity, worldwide, jam resistant communications for all
strategic and tactical forces. With a constellation of eight sat-
ellites (five geosynchronous and three polar) in orbit, the
MILSTAR will incorporate both electronic and physical surviv-
ability features. Space-based laser communications also

T ~
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Table 1-2. DOD Space-Related Funding

Appropriation
Program FY 80 FY 81 FY 82 FY 83
Missions Oriented
Navigation 185.6 2154 2245 2913
Communications 506.2 625.3 979.7 1,352.2
Warning 207.3 277.3 563.2 714.1
Mapping/Charting/
Geodesy 10.3 11.2 29.2 53.1
Weather 67.9 90.9 1143 235.9
Vehicle Department 661.0 696.5 863.8 1,110.4
Space Ground Support 242.3 307.4 433.4 557.6
Supporting R&D 427.7 554.0 755.2 9725
General Support 1,540.1 1,891.2 2,398.0 3,164.6
Total 3,848.4 4,669.2 6,362.3 8,451.7

Note: Figures shown are in millions of dollars.

Sources: Congressional Research Service (March 1982) and, for FY
82 request data, the testimony of Dr. R. DelLauer, USDRAE, before the
Senate Subcommittee on Science, Technology, and Space, 18 March
1982.

holds promise for the future. A joint Defense Advanced Re-
search Projects Agency (DARPA) and Navy submarine laser
communications (SLC) program is developing blue-green
laser light technology for communicating from space with sub-
marines at operational depths, creating minimal impact on the
submarine’s natural covertness and flexibility.

In the area of navigation, DOD is continuing development
of the NAVSTAR Giobal Positioning System (GPS), expected
to be operational by 1988. In addition to its primary function of
improving military forces’ weapon delivery and target destruc-
tion capabilities on a 24-hour, global basis under all weather
and visibility conditions, the GPS will also carry the integrated
operational nuclear detection system (ICMS) payloads.
IONDS will provide real-time strike and damage assessment
information, thereby enhancing strategic force management.
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In the area of weather, DOD is continuing to support the
Defense Meteorological Satellite Program (DMSP). The
DMSP’s operational requirements dictate the use of at least
two satellites continuously in orbit, obtaining weather informa-
tion from all points on the earth a minimum of four times each
day. Regional weather data are also transmitted in real time to
key locations supporting Army, Navy and Air Force tactical
operations.

In the area of surveillance, DOD is supporting the Air
Force’'s Defense Support Program (DSP) and the Navy's Inte-
grated Tactical Surveillance System (ITSS). The DSP is one
of the key elements of the US defense posture and uses satel-
lites at synchronous orbit. In addition to procurement of two
more DSP satellites in 1983, the DSP is developing the
IONDS for the GPS program. The ITSS program is at present
in the concept formulation phase and is exploring whether
there is a need for development of an active space-based sen-
sor. Passive sensors (e.g., electro-optical) do not provide
worldwide, all weather, day-night surveillance. At the present
time, some type of active sensor is felt to be essential and can
potentially satisfy more than one military service.

in the area of advanced technology, DOD has several ef-
forts planned or underway. Programs related to missile sur-
veillance technology are developing sensors and collecting
data for improved application of infrared (IR) technology. Un-
der the DSP, IR data on earth backgrounds and rocket engine
blumes will provide a major contribution to new system design
considerations for a space-based missile surveiliance system.

Technology development continues for components and
concepts for a space-based radar, including transceiver mod-
ules, large lightweight phased array antenna structures, and
onboard signal processing components. Advanced microwave
technology on minlature, low-cost radar transceiver modules
using integrated circuit technology is being pursued. The low
cost, low weight, and high efficiency of these modules are key
factors in feasibility for use in space-borne radars.
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In the area of advanced plans, DOD is working with NASA
in the definition of requirements for a space station (as yet
neither requested by the executive branch nor approved by ]
Congress). DOD is withholding its support until it has exam-
ined the potential utility and cost effectiveness of a space sta-
tion to satisfy national security needs.

NASA and DOD are also investigating launch vehicle con-
cepts to supplement the space shuttle, which may not be able
to meet all future demands for space transportation. One con-
cept under consideration is the SRB-X, which uses one or
three solid rocket boosters, plus upper stages, to orbit up to
100,000 pounds.

The Air Force is also initiating an Advanced Military ,

Spaceflight Capability (AMSC) program. According to the Air |

Force Times, the “Air Force wants to invest $180 million

through FY '88 to analyze and develop the technologies re-

: quired to put advanced vehicles and systems into space be-

Y ; fore the year 2000.”2® As military data from space become

more essential, the requirement for a responsive launch capa-

f bility has become critical. Under the AMSC program, quick re-

action launch, survivable launch, and aerodynamic space

5, vehicles (reusable from conventional airfields) are concepts to
: be studied.

DOD conducted a major review of the potential of space-
, based laser weapons and documented its findings in a 15 May
1981 report to Congress. DOD concluded that space-based
lasers offer military potential in a number of applications, but
their ultimate utility is beyond DOD’s ability to predict. Under a
program specifically appropriated by Congress, DOD will be-
gin a $50 million per year (in addition to basic research in
lasers) program to aggressively pursue resolution of
uncertainties. DARPA and the Air Force are tasked with the

job.

Service doctrine originated in the early months of the
Kennedy administration. On 16 March 1961, Secretary of De-
fense Robert McNamara promuigated DOD Directive 5160.32,
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Development of Space Systems, which gave the Air Force re-
sponsibility for developing, producing, and deploying military
space systems associated with surveillance and waming of
enemy nuclear delivery capability and all launch vehicles, in-
cluding launch and orbital support operations. DOD Directive
5160.32 was modified on 8 September 1970 to allow for the
assignment of program management responsibilities on a
case-by-case basis to other services but require Air Force
coordination on their execution.3¢

Over the years the Air Force has attempted to formalize
its de facto executive agent role. in the mid-1970s, when nei-
ther DOD Directive 5100.1 nor JCS Publication 2 mentioned
space (both are formal mission statements for the Air Force),
the USAF published its first attempt at a space doctrine. Gen-
erally speaking, military doctrine is considered a body of prin-
ciples, accepted as authoritative, and use to impiement
national or DOD policy. Air Force Manual (AFM) 1-1, USAF
Basic Doctrine, dated 15 January 1975, simply reiterated the
essence of national space policy:

The Space Environment. The underlying goal of the
United States national space policy is that the medium of
space must be preserved for peaceful use for the benefit
of all mankind. Air Force principles relating to space op-
erations are consistent with this national commitment.
National policies and international treaties restrict the use
of space for employment of weapons of mass destruction.
There is, however, a need to insure that no other nation
gains a strategic military advantage through the exploita-
tion of the space environment.3

Space operations in this old AFM 1-1 were covered in many
of the tasks and subtasks of other more classic Air Force mis-
sions, such as strategic defense, surveillance, and recon-
naissance.

Two years later the Air Force Chief of Staff stated the
USAF role as follows:

The Air Force affirms that among its prime responsi-
bilities are activities in space related to the development
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of weapons systems, military operations, or the dofense
of the United States, conducted in accordance with na-
tional policy and international law.

The Air Force affirms that its responsibilities in space
include the duty to protect the free use of space by pro-
viding needed peace defense capabilities.

As DOD executive agent for liaison with NASA, the
Air Force affirms its responsibilities for close coordination
and cooperation on projects of mutual interest.32

Following publication of PDs 37 and 42 in 1978, the Air
Force republished AFM 1-1, with a slightly different title, and
included space operations as one of its nine basic missions,
i.e., strategic aerospace offense, space operations, strategic
aerospace defense, airlift, close air support, air interdiction,
counterair operations, surveillance and reconnaissance, and
special operations.3? Within the space operations mission, this
AFM 1-1 lists three tasks—space support, enhancement, and
defense. There are no subtasks under space defense, but the
other two contain four each. Under space support are listed
launch and recovery, on-orbit support, satellite surveillance,
and satellite control operations. Under space enhancement
are listed global surveillance, communications, navigation,
and meteorological operations.

These space operations are explained in greater detail in
AFM 1-6, Aerospace Doctrine, Military Space Operations
(published 15 October 1982). Designed to be a basic state-
ment of the current Air Force beliefs concerning space opera-
tions doctrine, one of the early draft versions addressed future
space activities:

This growing importance of space operations intro-
duces the eventual possibility of offensive space-to-
space and space-to-earth warfare. However, the United
States intends to deter the introduction of offensive mili-
tary capabilities into space by whatever means are
appropriate. 34
in summary, all of the major factors deemed important in

developing new space policy for DOD, except one, seem
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committed to the peaceful use of space. Bilateral and multilat-
eral treaties and agreements, relevant national policy state-
ments, civil space activities, and the US military use of space
and service doctrine are all opposed to weapons in space, es-
pecially offensive weapons. Only Soviet space activities,
along with their corresponding technological projections, are
headed in another direction. The United States is not prepared
for this eventuality, and the solution to the problem lies in poli- ’
cy and organizational changes for both NASA and DOD. *
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2. THE EVOLUTION OF THE
US SPACE ORGANIZATION

in December 1981, the Government Printing Office re-
leased the President’s report of aeronautics and space activi-
ties for calendar year 1980.! This 103-page, nearly half-inch
thick document chronicles the seemingly vast accomplish-
ments of seven Government departments (Defense, Com-
merce, Energy, Interior, Agriculture, Transportation, and
State), plus the Federal Communications Commission (FCC),
Environmental Protection Agency (EPA), National Science
Foundation (NSF), Smithsonian Institution, International Com-
munication Agency, and NASA. By addressing some 45 space
efforts, satellite programs, various studies and research, etc.,
the impression is that the national space program, with over
two decades of activity under its belt, is on firm ground and
pursuing concrete goals for the future. :

In truth, questions and issues still abound. President
Carter published military and civilian space policy statements
(June 1978 and Octpber 1978, respectively) that were subse-
quently criticized because specific goals and programs were
not identified. (See appendix B for texts of these directives.)
Congress showed its frustration. Four bilis were introduced in
the 96th Congress offering alternatives to the President’s poli-
cles, and hearings were held in both the Senate and House.
Legisiation was reintroduced in the 97th Congress.

What will the new policies be? Will they meet the same
fate as President Carter's? is the US public interested In a
commitment 0 exploring and exploiting space? is the National
Asronautical and Space Act of 1958 adequate as a policy ve-




hicle for the 1980s and beyond? As the DOD budget and mili-
tary dependency on space systems increase, what is the per-
ceived threat versus international agreements?

Answers to these questions and substantive comments
on the issues, to be meaningful for the future, have to come
from past experiences and the knowledge gained from them.
In search of insight, therefore, the next section traces the
complicated and confusing evolution of the US space program
through past administrations, beginning with the Eisenhower
years.

THE EISENHOWER CONSTRAINTS

To state with certainty the beginning of the space age
would be difficult. But, if you were to ask a significant number
of people, a majority would surely reply “Sputnik”—meaning,
of course, Sputnik 1 launched by the Soviet Union on 4 Octo-
ber 1957. The USSR quickly followed this space first with two
more launches: the 1,120-pound Sputnik 2 on 3 November
with a live dog onboard and the 2,925-pound Sputnik 3 on 15
May 1958, described as ‘a complete laboratory. Unaccus-
tomed at being second best at anything, the US public was
shocked and questioned not only the status of the nation’s
space technology but also the political process that allowed
such surprises (and what they meant in terms of military

security).

The relative capabilities of the United States and the So-
viet Union at this time were predetermined over a decade
earlier by differing military emphases. Folowing World War I,
the United States was complacent, resting on its overwheim-
ing dominance in manned bombers and advanced nuclear
bomb technology. With the sole exceptions of Dr. von Braun's
team of ex-German missile experts established by the Army at
White Sands, New Mexico, to rebuild and test fire some cap-
tured V-2 missiles and the establishment of the low priority
Navy-Viking high-altitude research rocket program, there was
not much elee in the late forties that could be called a serious
American space effort.2 The American military had decided to

U




concentrate on the existing manned aircraft fleet capability to
deliver its nuclear might and not actively pursue the develop-
ment of an intercontinei tal ballistic missile (ICBM).

The Soviets took a different path following World War |I,
however, having essentially no air power and lagging misera-
bly behind the United States in nuclear warhead technology.
Instead of trying to match the advanced bomber fieet of the
Americans, they decided to develop the enormous rocket
boosters required to carry their heavy nuclear bombs over in-
tercontinental ranges.

By the early fifties, utilizing two ballistic missile facilities
and knowledge gained from captured German scientists, the
Russians were reported to be developing a rocket engine with
a thrust of 260,000 pounds. Between mid-1953 and late 1956,
the Soviets effectively set the stage for the infamous Missile
Gap.

By their test of the hydrogen bomb on 12 August 1953,
the Russians informed an astonished world that they had mas-
tered this facet of high technology. In the summer of 1955
they were routinely testing an intermediate range ballistic mis-
sile (IRBM) capable of hitting targets 1,000 miles away in
Western Europe, and by the fall of 1956, they had begun

testing a longer range ICBM.

The beginning of the US reappraisal of the ICBM’s poten- .
tial as a long-range strategic weapon came in May of 1951.
(The USAF had let a modestty funded ICBM study contract to
Convair, now a division of the General Dynamics Corporation,
in January 1951.)3 It was the resuits of laboratory tests by the
Atomic Energy Commission (AEC) that indicated the basic
feasibility of constructing an H-bomb.

Before the ICBM could be a viable strategic weapon,
however, major problems had to be addressed, such as more
accurate guidance systems, more powerful rocket engines,
and smaller warheads with the technolaogy to enable the
warheads 10 withstand the turbulent, searing heat of atmos-
phetic reentry at hypersonic speeds. The AEC continued its




efforts for over two years before announcing the thermonu-
clear breakthrough in the summer of 1953.4 Laboratory exper-
iments indicated that the size and weight of the H-bomb could
be reduced drastically, permitting a much smaller ICBM.

The coincidence of this breakthrough with the Russian
H-bomb test caused a frantic scurry of activity in the United
States. All three military services vied for the leadership role
in development of the ICBM, and the Pentagon established
the Strategic Missiles Evaluation Committee (more popularly
known as the Teapot Committee), composed of distinguished
scientists, to investigate the future of ICBMs given this tech-
nological advancement.

Meeting for the first time in November 1953, the Teapot
Committee submitted its report in February 1954. it urged a
massive effort that would secure an effective ICBM as soon as
possible, because the nation was in mortal danger and only a
quantum jump could prevent disaster in the 1959-60 time
period.S

By virtue of the von Braun team, the Army was well ahead
of the other services in missile development. In fact, by Au-
gust 1953 they had fired the Redstone, the first US liquid pro-
peliant long-range (200 miles) missile.¢ The Navy had been
working with the Army on an advanced Redstone called Jupi-
ter but dropped out later in favor of developing the easier-to-
handle solid propellant rockets for submarine applications.
Despite this, the USAF became the lead military service, and
within three months of the Teapot Committee report it had giv-
en its highest priority to the General Dynamics study effort
which later became the Atlas ICBM program.

Even with the scientific community’s waming and the
USAF's eagemess, support of the Eisenhower administration
would not come for over two years. In the summer of 1955, a
US intelligence radar near the Black Sea began to track the
Russian IRBM launches. The Soviet missile progress was so
disturbing that the National Security Council (NSC) recom-
mended that the USAF Atlas development effort be given
the highest priority in the nation. In its deliberations, the NSC
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foit the Soviets were pulling abreast of the United States in
long-range jet bombers and that it was likely a Russian ICBM
could be developed as much as two years earlier than the
USAF's. If true, the military foreign policy of Massive Retalia-
tion would be stripped of its deterrent value and, even more
ominous, the nation would lie exposed to the possibllity of a
“thermonuclear Pearl Harbor.”?

in September 1955, President Eisenhower agreed with
the NSC and gave the development of the Atias ICBM the na-
tion’s highest priority. Since much work remained on the Atias,
the administration hedged its bets by also authorizing devel-
opment of the Titan ICBM (by the Martin Marietta Corpora-
tion), which could carry a larger payload over greater
distances. The administration’s authorizations did not stop
there.

In a bold effort to counter the approaching Missile Gap,
on 15 November 1955 two IRBM developments were ap-
proved with a priority equal to the Atias and Titan programs,
but with the proviso that they not interfere in any way. To
hold the fort untii the ICBMs could be deployed, the IRBMs
could be quickly placed in Western Europe where their
1,500-mile range would be sufficient to reach parts of the So-
viet Union. Douglas Aircraft was selected to develop the Thor,
and the Army Ballistic Missile Agency (ABMA), under Dr. von
Braun, was authorized to design and build an improved
Redstone IRBM (called Jupiter).

Some statistics will illustrate the magnitude of the Air
Force’s total missile program.® Within three years, it was ap-
proaching an annual cost of $2 billion and was utilizing the
services of almost 14,000 scientists and technical experts
from universities and industry, as well as 1,500 USAF admin-
istrative officers. Also participating were an additional 76,000
peapie representing 22 industries, including 25 major prime
contractors and 200 major subcontractors.

While 1955 was the year that saw the race to close the
Missile Gap officially start, it was aiso the year that heralded
the beginning of another race with Russia in connection with
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the international Geophysical Year (IGY). The designated pe-
riod from 1 July 1957 through 31 December 1958 was estab-
lished by an international organization of scientists, for the
IGY, as a period for intensive study of the earth and its envi-
ronment. One of the experiments included in the broad spec-
trum of IGY activities planned by the scientists was to be the
launching of artificial satellites.

By the early 1950s, based on the Navy's successful upper
atmosphere research program using the post-World War i de-
veloped Viking “sounding rockets,” scientists knew the or-
biting of small, instrumented satellites was no longer a
question of feasibility-—but how to get Government support for
the necessary launchers and facilities?® The National Acade-
my of Sciences (NAS) and the NSF began their role of lob-
bying the Eisenhower administration early in 1955. President
Eisenhower’s personal interest was achieved, and in an effort
to announce America’s plans for the IGY before Russia re-
leased its own plan, Press Secretary James Hagerty released
the following statement on 29 July 1955.

On behalf of the President, | am now announcing that
the President has approved pians by this country for go-
ing ahead with the launching of small Earth-circling satel-
lites as part of the United States participation in the
international Geophysical Year. . . . This program will for
the first time in history enable scientists throughout the
world to make sustained observations in the regions be-
yond the earth’s atmosphere.

The President expressed personal gratification that
the American program will provide scientists of ail nations
this important and unique opportunity for the advance-
ment of science.!¢ : ’

The USSR made a similar announcement the folloiving day,
and a Russian physicist declared that their launches would be
much larger than anything the United States wouid attempt.

The US Government had three choices for satellite
launchers in the fall of 1955: the USAF's Atlas ICBM, the

ABMA’'s Jupiter-C IRBM, or an entirely new launch vehicle
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based on the Viking sounding rocket technology. It was at this
point that President Eisenhower's philosophy of wanting to
present an image to the world of the United States fostering
the peaceful uses of space was born.

Although the Soviets made no distinction between military
and IGY launch systems, and despite Dr. von Braun's belief
that the Jupiter could be readied for a satellite launch by as
early as September 1956, the administration chose the high-
risk third option as most appropriate for the civilian character
of the IGY’s scientific efforts. Thus, with the formation of a
team from the nearly completed Viking program, Project Van-
guard was initiated and the race for space was on. Scientific
jurisdiction was to come under the NAS. Funding was to come
from the NSF, and further, instructions were received that
Vanguard could not interfere with any defense related

programs.

For the next two years, the Vanguard project made fal-
tering progress, plagued as it was by the tension of the space
race, seemingly endless trials to achieve a viable launcher,
and inexperienced contractors. Following the humiliation of
Sputniks 1 and 2 and loss of the race, it was clear that at least
part of the explanation was President Eisenhower’s insistence
that any US satellite launched in support of the IGY be
identitied as a nonmilitary program.

In October 1957, following Sputnik 1, the President in-
sisted that Vanguard be used to launch the first US satellite,
and he gave that project highest priority. Continuing reliability
and quality problems, coupled with the Soviet's successful 3
November launch of Sputnik 2, led to the President’'s authori-
zation five days later for launch of a satellite using the existing
Jupiter military rocket plus a solid propellant fourth stage,
which gave the carrier the new name Juno.!! This was indeed
a fortuitous decision, for on 6 December 1957 the first Van-
guard launch was an embarrassing failure when the vehicle
lifted about four feet from the pad and then fell back in flames.
Besides being witnessed by the largest group of reporters and
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observers ever assembled for a launch, the crowning blow
came from the Russians when they offered to aid the United
States through their United Nations pian to provide technical
assistance to backward nations!

Some semblance of technological equality was restored
when, courtesy of the Army’s ABMA and the Juno rocket, the
17.6-pound Explorer 1 satellite was launched on 31 January
1958. America had not only reached orbit but discovered the
Van Allen radiation beits, undoubtedly the single most impor-
tant scientific achievement of the IGY. Vanguard finally made
its first successful orbital flight on 17 March 1958, carrying a
4.4-pound sateliite, leading to the discovery that the earth is
slightly pear-shaped. This was not the beginning of an imme-
diate success story for Vanguard, however; the next four
launch attempts ended in failures, and it would not be until
nearly a year later (17 February 1959) that a 22-pound satel-
lite was in orbit again.

The problems associated with Vanguard were a manifes-
tation of the Eisenhower administration’s policies toward sci-
ence and research in general. One noted author, Donald Cox,
pointed out that the cults of “Complacency, Bureaucracy, and
Omnipotence” were at work.12 Another, Jerry Grey, said that
Vanguard was plagued by the necessity to operate an uitra-
advanced technology program on a minimal “‘shoestring” ba-
sis.'? Indeed, with respect to nondefense expenditures, the
administration was inclined to hold the line, especially in re-
search and development. Science agencies, both military and
civilian, generally feit their budgets were too low to keep pace

with the tast changes in technology.

The President personally viewed the IGY satellite
launches as a limited project in international scientific coop-
eration and any follow-on space projects as unnecessary. His
convictions were not aitered by Sputnik 1 or the announce-
ment three days later by the Soviet Union that it had tested a
new H-bomb at high altitude. (Shock waves were feit in Ja-
pan.) At a 9 October 1957 press conference, President
Eisenhower sought to play down the importance of the Rus-
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sian accomplishments by saying they did not increase his ap-
prehensions “by one iota.""14

The President’s existing policies and remarks during Oc-
tober failed to quiet the press, the Congress, and the public.
The news media questioned the policy of putting domestic
budgetary and political considerations ahead of national secu-
rity. Senator Stuart Symington called for a full investigation,
and Senator Lyndon Johnson, chairman of the Preparedness
Investigating Subcommittee of the Senate Armed Services
Committee, announced plans for a prompt investigation of
why the Russians had beaten the United States in launching a
satellite.

These series of hearings during October 1957 confirmed
the nation’s lagging status in both satellite and missile pro-
grams and laid the groundwork for the eventual major role that
Congress would play in the national space program.! The
launching of Sputnik 2 within a month of Russia's first space
spectacular, along with the fact that it was six times as heavy
and of much more sophistication, caused the public’'s appre-
hension about the nation’s lagging scientific and military prow-
ess to change into anxiety. These events effectively combined
to force the President’s hand.

Two days following Sputnik 2, President Eisenhower
picked Dr. James R. Killian, president of the Massachusefts
Institute of Technology, to be his Science Advisor. Announced
in a speech on 7 November 1957, the new position granted
important institutional access to the White House by the scien-
titic community. However, it would be 4 February 1958 before
Dr. Killian had acquired the task of setting up the mechanism
for managing a national space program.'® The latter months of
1957 and the early part of 1958 were a period of confusion
and competition throughout the executive branch. Both the
military services and the civilian science agencies actively
vied for management of the space role. Possibilities centered

on the following:

First, a single agency for all Government programs man-
aped by the miiitary, either at the Secretary of Defense level
or by one of the armed services, most likely the Air Force;




Second, a new Cabinet-level Department of Science and
Technology which, among its other responsibilities, would
have charge of the civilian space effort;

Third, space added to the responsibilities of the Atomic
Energy Commission;

Fourth, the responsibilities of the National Advisory Com-
mittee on Aeronautics (NACA) expanded to include a substan-
tial component of space activities; and

Fifth, a new civilian agency with a responsibility for Gov-
ernment space activities, except those primarily associated
with defense applications (which would be managed by
DOD).17

As these possibilities became clearer over the winter
months through the lobbying efforts of various executive
agencies, so were the strong preferences of the Eisenhower
administration. They were in favor of (a) a civilian agency to
handle all aspects of research and development with scien-
tists playing an important role in guiding the space effort,
(b) an agency subject to the direct control of the President as
opposed to the NSF or AEC which had strong aspects of inde-
pendence, and (c) a new agency built upon the basis of an ex-

isting agency.

Shortly after Sputnik 2, almost coincident with the approv-
al for the Army to launch the Juno rocket, President
Eisenhower gave responsibility for the US space program to
DOD, owner and manager of all the nation’s existing space

capabifity. in February 1958, Congress authorized DOD to es-
tablish the Advanced Research Projects Agency (ARPA).

Within a month, that agency’s interim plan for space explora-
tion was approved by the President. Thus in a genuine sense,
the first US space agency was a military organization, ARPA.
This role for the military was to be short-iived, however, be-
cause the image it portrayed was in direct conflict with the 8
Ociober 1967 American request ©0 the United Nations General
Assembly that “‘outer space be brought under intemational




control and be used only for scientific and peaceful
purposes.”®

Bills in Congress proliferated as champions of various
agencies sought to secure new scientific and space-related
functions for favored agencies. included were bilis to tum
space over to the AEC and the NSF, as well as totally new
agencies, one to be called the Commission on Outer Space.
Another new entity was proposed in two bills to be called the
Department of Science, an umbrella for science, parts of
which would cover space. Even more comprehensive were
bills proposing a new Department of Science and Technology
which would subsume existing agencies, such as the NSF, the
AEC, the NACA, and the Bureau of Standards.!® For the hear-
ings on these bills, and eventually the administration’s propos-
al, the Congress was well prepared.

In addition to the hearings in the fall of 1957 were hear-
ings by both the Senate and House Appropriations Commit-
tees, the House Armed Services Committee, and the Special
Subcommittee on Outer Space Propulsion of the Joint Com-
mittee on Atomic Energy. in February 1958, the Senate estab-
lished a Special Committee on Space and Astronautics,
chaired by Majority Leader Lyndon Johnson, and in March the
House created the Select Committee on Astronautics and
Space exploration, chaired by Majority Leader John
McCormack, (D-Mass.).

it should be noted that these committees were subse-
quently changed to standing committees to oversee the space
budget. They were titled Aeronautical and Space Sciences
(Senate) and Science and Astronautics (House). These
stayed in existence until Congress reorganized its committee
structure in 1976-77. The Senate commities was eliminated
altogether and its space budget cognizance transferred to a
subcommittes of the Commerce Committes, but the House
committee, which continually expanded its scope over the
years, became the powerful Commities on Science and Tech-
nology.2° (For the sake of simplicity, Senate or House space
committee will be used in the remainder of this work.)
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During this period of intense congressional activity, the
administration was working hard on its own legislative propos-
al. In early February 1958, President Eisenhower asked Dr.
Killian to formulate a plan leading to an adequate civil space
agency. Working in conjunction with experts in administrative

organization, such as William Finn of the Bureau of the Budg-

et, it soon became clear that Dr. Killian favored tuming the
space responsibilities over to NACA,; it most closely paralleled
the agency envisioned by the President. NACA had proposed
adding Astronautics to its title (becoming NACAA) and pick-
ing up the space role in January 1958. The Science Policy Re-
search Division of the Congressional Research Service
guotes Arthur L. Levine's account of the NACA plan.2!

The leaders of NACA were among those diligently
and rapidly working on the preparation of a proposal for
the assignment of the space role. Their first step foliowed
the traditional lines of NACA procedure as they estab-
lished a special committee on space technology, headed
by H. Guyford Stever, Associate Dean of Engineering at
MIT. This was on 21 November 1957. Less than two
months later, the Main Committee of NACA adopted a
resolution recommending that the national space pro-
gram couid be most effectively implemented by a coop-
erative effort of the Department of Defense, the NACA,
the National Academy of Sciences, and the National Sci-
ence Foundation, together with universities, research in-
stitutions and industrial firms. Under the NACA plan, the
military would be in charge of development, construction
and launching of space vehicles, while the NACA would
have responsibility for research on satellites and scientif-
ic experiments in space.
This was a simple solution for the NACA, since it merely elab-
orated on its over 40 years of experience and existing proce-
dures. Leadership would continue by an executive board or
committes, and activities wouild be limited primarily to re-
search with other responsibilities divided among various Gov-
emment agencies, especially the mulluy |
While acknowiedging that the skilis and faciiities of the
NACA in asronautics were without equal, Dr. Kilian and the
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administration had problems with the “NACAA” plan. During
its history the NACA had shown itself to be rather refractory to
political leadership, much like the AEC and the NSF; i.e., its
independent committee structure did not tie directly to the
President. In addition, NACA tradition had established its
character, an academic or research orientation, a trait consid-
ered too narrow for a major new space agency.

The administration’s solution to these problems became
: evident when President Eisenhower sent a Special Message
i to Congress on Space Science and Exploration wherein he
‘ outlined his proposal to established NASA. The aforemen-
tioned bills before Congress and hearings that had been
underway for months became academic when the administra-
tion’s legislative proposal was actually introduced on 14 April
1958.

Rather than a simple enlargement of the old aeronautical
research group, the administration proposed establishing an
entirely new organization, with NACA as its nucleus, to be en-
dowed with powerful operating authority. The new agency
' ‘= would have a single executive who would be responsible to
the President but aided by a 17-man statutory advisory board.
In addition, it would have the authority to contract for systems
development and procurement of hardware, to eventually
launch satellites and other space vehicles, and to immediately o
acquire other existing Government agencies that could aid the
space program. :

Refiecting the President’s views on the civilian nature of
‘ : future space endeavors, the legislative proposal left the S
’ _ NASA-DOD relationship vague with no formal coordination Pt
dictated. in fact, the administration never envisioned a joint _
civil-military space program. The President’s Scientific Advi- W
sory Committes (PSAC), set up in late 1957 and headed by
DrKnumudvhidedosowouldvblummm
7,» Eisenhower’s personal philosophy and the US initi-
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ative 10 reserve space for scientific and p: | purposes.

/? ~ Just as the administration had pfoblems with the
. “NACAA” plan, Wmmmmm
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President’s NASA proposal. For a period of over two months,
each house of Congress wrestied with its version of the NAS
Act. A conference committee met for nearly a month to resolve
the differences which centered on ‘“‘organizational structure,
status of NASA in the Executive Branch, and the NASA-
military relationship.”22

The House's concern with Government and DOD mem-
bership on the 17-man Advisory Space Board was rather
quickly disposed of by the conference committee. It struck the
provision for the board from the bill and simply stated the new
Administrator of NASA would be a civilian with wide operation-

al powers.

The Senate had recommended establishing a seven-
member Space Policy Board, operating from the Executive Of-
fice of the President, to include the NASA Director, the Chair-
man of the AEC, the Secretaries of Defense and State, plus
three others appointed by the President. The conference com-
mittee amended the recommendation to include the President
as the eighth member and chairman. its name became the
National Aeronautics and Space Council (NASC), from which
Congress expected that major space policy would emanate.

Sensing the nation's need for a totally responsive, com-
prehensive approach to space, both the Senate and House
committees experienced difficulty with the informal NASA-
military relationship proposed in the administration bill. No :
doubt the Russian launch of the 1%-ton Sputnik 3 on 15 May 1
1958 was an influence, as evidenced by the ianguage of ,'
House Resolution 1770, dated nine days later: E;




lite (operations) will have important implications for
guarding the peace. On one hand they are adjuncts to
weapon systems related to the deterrent power, and on
the other they represent important techniques for inspec-
tion and policing, in accordance with any disarmament
scheme which may be negotiated in the years to come.2?

Clearly Congress envisioned a role for the military in space.
The Senate committee carefully defined the jurisdictions of
NASA and DOD, then placed coordination authority in its pro-
posed Space Policy Board. The House committee version
simply established a military liaison committee consisting of
personnel from DOD. The conference committee chose the
House concept. Called the Civilian-Military Liaison Commiittee,
it would have broad powers to coordinate NASA and DOD ac-
tivities and consist of equal membership from each agency.

The conference committee's version of the NAS Act was
accepted without debate or amendment by both houses on 16
July 1958. Thirteen days later, President Eisenhower signed
the NAS Act of 1958 (Public Law 85-568), establishing NASA
and abolishing NACA as of 1 October 1958. Section 102(b) of
theNASActdichtodﬂneduﬂspaoaprogrammponslbumes
which exist today.

The Congress decliares that the general welfare and
security of the United States require that adequate provi-
sion be made for asronautical and space activities. The
Congress further deciares that such activities shall be the
responeibiiity of, and shall be directed by, a civillan agen-

cy ensrcising control over asronautical and space activi-
mmnnwmwmm
peoulier 10 or primarily associated with the development
of weapons systems, milltary operations, or the defense
of the United States (including research and development
nevsesary 1o meke effective provieion for the defense of
mmmmummu and ghall
be divected by, the Depariment of Defense. . .

mmwmmmm a
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method for forming total space policy via the National Aero-
nautics and Space Council with the President as Chairman.

Thomas K. Glennan came to NASA from the presidency
of Cleveland’s Case Institute of Technology. After confirma-
tion by the full Senate, Mr. Glennan was sworn in on 19 Au-
gust 1958 as the first Administrator of NASA.

The tenure of Mr. Glennan, through the remainder of the
Eisenhower Presidency, was hectic as he attempted to amal-
gamate the diverse programs, personnel, and facilities
transferred into NASA. From the former NACA, NASA inher-
ited 8,000 employees and five research centers. The centers
included the Langley Laboratory (now Langley Research Cen-
ter) at Langley Air Force Base, Virginia, which studied aircraft
and missile structures, and the Ames Aeronautical Laboratory
(now Ames Research Center) at Moffett Naval Air Station,
California, which studied the probiems of high-speed flight. it
aiso included the Lewis Flight Propulsion I.,aboraﬁory (now
Lewis Research Center) at Cleveland, Ohio, which worked on
engines for airplanes and spaceships; the High Speed Flight
Station (now Dryden Flight Research Center) at Edwards Air
Force Base, California, where experiments with manned rock-
ets were underway; and the Pilotless Aircraft Research Sta-
tion (now Wallops Flight Center) at Wallops Island, Virginia,
which tested rocket-powered vehicles.2¢

mmmwsa Nmmmmmmmm
Laboratory and Project Vanguard and approved their move 10
the Goddard Space Flight Center, which was to be built on
Govermnment land near Greenbelt, Maryland. in  December
1968, two Army programs. were -transferred 10 NASA: the
ABMA’s launch wehicle propram, under Dr. von 8raun, at the
Redstone Arsenal (now ‘Marshall Space Fiight Center) in
MMMWWMde
mmwnw >atlfor
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manned exploration of space, NASA sent three rockets loaded
with instruments deep into space, put three new satellites into
orbit, and conducted advanced tests on rockets and satellites.
Despite these feats, the nation’s hoped for leap-frogging of
the Soviet space accomplishments was not Mr. Glennan’s leg-
acy to his successor in the Kennedy administration. In fact,

NASA's launch record during the 29 months under Glennan’s
leadership shows only eight successes in 25 attempts.

While NASA may have been less than spectacular in
space, it certainly became a capable and functioning Govern-
ment agency. With the help of his deputy and long-time leader
in NACA, Dr. Hugh Dryden, as well as a prestigious manage-
ment consulting firm, Mr. Glennan succeeded in pulling NASA
together during a period of organizational evolution, a period
of reassignment of personnel, a period of realignment of sub-
groups, and a period of structuring both intemal and .extemal
relationships. Reliability programs, long-range planning, and ‘
executive training became established functions. Finally, the |
nation's industrial and university sectors were successfully

; '3 coupled with NASA’s goais and requirements.
; With NASA's absorption of the major Army and Navy




from space, the first meteorological satellite, and the first
ocean and midair capsule recoveries.2s

Nearly all of these efforts, however, were programs in
which NASA held the lead role. In the majority of cases, with
the exception of reconnaissance, the military requirement for
a space program could not be pushed through or justified. As
a result, NASA's unmanned, purely scientific missions prolifer-
ated while the Air Force played mostly a support role.

in summary, the national space program started midway
through President Eisenhower’s second term but was clearly
constrained. Neither the joit of the Sputniks nor subsequent
Soviet space achievements (in 1959, Lunik 2 landed on and
took pictures of the backside of the moon, and in 1960, Russia

orbited and recovered space capsules carrying live dogs, as

well as a 14,300-pound operational sateilite) convinced the
administration that a mejor national space undertaking was
called for.

" President Eisenhower preferred that NASA, though en-

dowed with considerable powers by Congress, dedicate itself -
primarily to scientific activities and proceed at a measured.

pace. Since the Russian accomplishments, each more spec-
tacular than its predecessor, did not pose a threat to national

security in the administration's view, a ‘space race” solely for
the sake of prestige was not deemed necessary.

The NAS Act's inglusion of the concept of a sinolo
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which many exciting possibiiies exieted under the new Space
mumwmmmmu




characterized as conservative, cautious, and constrained.
Those who were to take charge of the development of space
policy in the next administration would have a different view.

KENNEDY'S MOON RACE

While the enactment of the NAS Act of 1958 moved the
nation toward a space policy, the development of a full-
fledged policy did not come to fruition until several months af-
ter President Kennedy assumed office. The key elements of
the Space Act—a primarily civilian program; a coordination of
civilian and military space efforts; a multipurpose space pro-
gram, to include but not be limited to science and applications;
a strong commitment to international cooperation—saw their
initial, forceful implementation under President Kennedy’'s
leadership. Even though President Eisenhower was instru-
mental in assuring these elements (with the exception of the
concept of an integrated civilian-military program) were insert-
ed into the act, he did comparatively little to establish them as
fixed features of space policy.

Space activity under President Eisenhower was akin to a
series of separate and unrelated efforts. NASA conducted in-
teresting experiments in weather and communication satellites
and in space science, along with a limited manned project
called Mercury. Meanwhile, the Air Force was conducting pro-
grams in reconnaissance satellites, communications, and
rocket research. Though each had specialized programs
producing specific capebilities in a narrow range, there was no
overall capebility being developed to operate in space for ei-
ther civilian or military purposes.

in 1960, there were two manifestations. of this problem:
when President Eiesnhower asked Congress to abolish the
NASC and when NASA and DOD established the Aeronautics .
and Astronautics Coordinating Board (AACB). President
Elsenhower neves accepted the idea of a single civil-military

space program and feit that the statutory concept of the NABC
mmmmmm::mmmm
notoMy ‘confusing, but unattainable.”?® This attempt 10 abol-
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ish the council was successfully blocked by Lyndon Johnson
who argued that the action might restrict the freedom and op-
tions available to the next President. Establishment of the
AACB by interagency agreement was driven by the ineffec-
tiveness of the Civilian/Military Liaison Committee and the
need for lower level coordination between NASA and DOD. In
fact, the liaison committee would finally be abolished in 1965,
and the AACB continue to function into the early eighties.

The poor launch record of NASA and the impact of Soviet -
space achievements entered into the 1960 Presidential cam-
paign. Combined with the concern over the military position of
the United States in missile power, America's chances for
leading in the space race made for a significant campaign is-
sue on technology. Controversy over whether there were mis-
sile gaps or space gaps marked the campaign. While Kennedy
warned of peril to the national defense unless policies were
changed, Nixon argued that the gaps were more smaginary.
than real.

President-elect Kennedy decided in January 1961 that
Vice President Johnson wouid have special responsibilities for
coordinating and overseeing US space efforts. His first task
was {0 recommend a new NASA Administrator to replace Mr.
Glennan, whose resignation was effective at the close of the
Eisenhower administration.

Johnson wasted little time in selecting James E Webb
over several outstanding “technical” nominees. By formal ed-
ucation a teacher and lawyer whose forte was administration
andwhosenamralelementwuh!ghteohnolagyandwo-
space in particular, Mr. Webb had served as Director of the
Bureau of Budget from 1948 to 1949 and then moved % Un-
der Secretary of State for three more years. Within 10 days of

being nominated by President Kennedy on 30 January 1981,

the Space Committes had enthusiastically endorsed and the

full Senate had confirmed Mr. Webb. Dastined 10 preside over

mmmmmmmmm m
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The second task entrusted to Vice President Johnson
was longer term and more important. President Kennedy ob-
tained legislation to reactivate and restructure the NASC with
the Vice President as its Chairman. Thus, the Senate’s “Fa-
ther of the NAS Act” and later defender of the NASC's contin-
ued existence under Eisenhower became the Council's
Chairman and the curator of the nation’s civil-military space
policy.

Many observers believed that the NASC would become
active immediately after the inauguration, but such was not
the case. For the first two months of the new administration,
President Kennedy was deeply involved in his first crisis, the
decision of whether or not to intervene with US troops in Laos
where the pro-American Government of Phoumie Nosavan
seemed near military defeat by the Communist Pathet Lao
forces.?? It was not until late March that the President tumed
his personal attention toward space policy by nominating Dr.
Edward C. Welsh to be Executive Secretary of the Space
Council.

Dr. Welsh's first task was to draft revisions of the NAS Act
to reactivate the Space Council. Completed in less than two
weeks, his two recommendations, in addition to the Presi-
dent’s desire to make the Vice President a member and chair-
man, were simply aimed at giving the Council greater flexibility
and at clarifying its organizational status in the administration.

The former was achieved by elimination of the four ap-
pointed members of the Council, thus reducing its member-
ship to five: the Vice President, the Secretaries of State and
Defense, the Administrator of NASA, and the Chairman of the
AEC. The latter change placed the council in the Executive
Office of the President. These recommendations were ap-
proved by the President and sent to Congress on 10 April. The
House held hearings on the revisions on 12 April, the Senate
on 19 April. Congress passed them on 20 April and the Presi-
dent signed them into law on 25 April.28




Quick congressional approval was aimost assured by the
Soviet space spectacular of 12 April. The world's first space
ship, Vostok 1, with Major Yuri Gagarin onboard, was
launched from Russia on an 89 minute, single orbit flight
around the earth.2? The 5-ton spacecraft was totally automat-
ic, and Major Gagarin suffered no apparent problems. Soviet
propaganda was quick and stressed that the flight was evi-
dence of the virtues of victorious socialism and of the global
superiority of the USSR in all aspects of science and technol-
ogy. No high US official had predicted such an event; the gen-
eral public received it with alimost as much shock as it had
experienced for the Sputnik 1 flight of 1957. Oversea and do-
mestic news media hailed this additional Soviet first.

Congress, in addition to considering the NASC proposal,
was in the midst of hearings on President Kennedy's supple-
mental request to add to Eisenhower’s fiscal year 1962 budg-
et. The hearings were extremely vocal, especially in the
House, because the NASA portion of the supplemental, while
requesting an increase, contained no specific plans for a
follow-on manned program after the limited series of Mercury
flights. .

Right in the middle of this activity came the Bay of Pigs in-
cident. Begun on 15 April, the invasion was crushed in only
four days. On 20 April, coincident with congressional approval
of the revised Space Act empowering Vice President Johnson
to be Chairman of the NASC, President Kennedy wrote a his-
toric memorandum to Johnson.

...|wouldlkeforyouasChalmahloeSpaoo
Councit to be in charge of making an overall survey of
where we stand in space.

1. Do we have a chance of beating the Soviets by
putting a laboratory in space, or by a trip around the
moon, or by a rocket 10 land on the moon, or by a rocket
to go to the moon and back with a man. is there any other
space program which promises dramatic results in which
we could win?

2. How much additional would it cost?

’
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3. Are we working 24 hours a day on existing pro-
grams? If not, will you make recommendations to me as
to how work can be speeded up.

4. In building large boosters should we put our em-
phasis on nuclear, chemical, or liquid fuel, or a combina-
tion of these three?

5. Are we making maximum effort? Are we achieving
necessary results? :

i have asked Jim Webb, Dr. Wiesner, Secretary
McNamara and other responsible officials to cooperate
with you fully. | would appreciate a report on this at the
earliest possible moment.®

Facing a 9 May departure for a 15-day tour of Southeast
Asia, the Vice President did not have much time to prepare an
answer for the President. During the days following the 20
April memorandum, the Vice President met with officials from
the NASA, the DOD, the AEC, the Bureau of the Budget, and
Dr. Wiesner's office. (Dr. Wiesner was the President's Sci-
ence Advisor and head of the PSAC.) At no time during these
consultations was PSAC asked for its opinion, a significant
departure from the Eisenhower administration's modus oper-
andi. Vice President Johnson also met with prominent busi-
nessmen and personal friends in the Senate to get a feel for
possible public reaction to a major increase in the nation’s
space efforts.

- One event helped ensure that an accelerated space pro-
gram would be accepted by the President and the country. On
5 May Astronaut Alan Shepard made the first American space
flight, a 15-minute suborbital journey in the “Freedom 7 Mer-
cury capsule. This success climaxed a long period of difficul-
ties for Project Mercury. With over 500 representatives of the
news media present at Cape Canaveral to report America’s
first manned flight, it was unlikely that the President would
have, or could have, endorsed an expanded space program
had it not been such an unqualified success, both technically
and politically. As the New York Times reported on 6 May,
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President Kennedy planned to undertake “a substantially
larger effort in space.”

By this time the NASC discussions had agreed that a pro-
gram setting a manned lunar landing as its central feature
would be a sufficiently difficult goal, and its achievement be-
fore the Russians would repair the US image and restore con-
fidence in American technological superiority. in essence this
was NASA’s Apolio Program disapproved by Eisenhower in
1960. In addition to the acceleration of afl areas of booster de-
velopment (liquid fuel and nuclear propulsion by NASA and
solid fuel by DOD) and the more rapid development of com-
munications and meteorological satomtas the total program
encompassed the following:

First, completion of the Mercury Program of suborbital
and earth orbital flights;

Second, initiation of the Gemini Program of Earth orbital
flights for developing skilis in rendezvous and docking be-
tween two ships, developing expertise in extravehicular activi-

~ ty, and extending knowledge of man’s space endurance; and

Third, commericement of the Apolio Program, following
Gemini, to first achieve orbit and then land Americans on the
moon.

The program was outlined in a memorandum, prepared
by Secretary McNamara and Mr. Webb, for the Vice President
to give fo President Kennedy. Receiving the memorandum the
day before he was to leave on his tour, Vice President
Johnson accepted it without change and signed it to the
President. '

Several days of debate ensued within the White House
staff and the President's Council of Economic Advisors. Ulti-
mately the program was totally accepted and on 25 May, three
weeks after Alan Shepard became the first American in space,
President Kennedy addressed a joint session of Congress.

... | believe that this nation should commit itself to
achieving the goal, before this decade is out, of landing a




man on the moon and retuming him safely to earth. No
single space project in this period will be more impers-
sive to mankind, or more important for the long-range ..x-
ploration of space; and none will be so difficult or
expensive to accomplish.... In a very real sense, it will
not be one man going to the moon—we make this judg-.
ment affirmatively—it will be an entire nation.

Congress and the nation were willing to make the commit-

~ ment. Space goals for the next decade were set and the moon

race was on. Prestige and interational leadership were clear-
ly the main objectives of the Kennedy space program. Science
and applications were important but secondary. While not an
overt objective, military security was obviously invoived, since
the ability to reach the moon with men was indirectly an index
of the technical capability to wage nuclear war with missiles.

The status and power with which NASA had been en-
dowed in the Space Act could now be used to accomplish this
chalienge, and Congress was ready to provide generous fund-
ing. The Apolio project was the chief beneficiary, but science,
given the go-ahead for expansion. During fiscal year 1962,
NASA budgeted $110 million in geophysics and astronomy,
$160 milfion in lunar and planetary exploration, $36 million in
nuclear technology research, and $145 miftion for communica-
tions and meteorological satellites. In comparison, manned
spacecraft systems and the supporting launch vehicle work
accounted for $1.269 billion. That was just the beginning,
however, for uitimately the Mercury program would cost $392
million, the Gemini program $1.3 billion, and the Apolio lunar
program $25 billion.3!

While NASA concentrated on the manned lunar landing
program and its other scientific programs, DOD moved along
with its activities in space. Some of these were similar to
NASA's programs, such as meteorology, communications,
and reconnaissance satellites (especially earth resources sat-
elites with substantially better resolution limits). The impor-
tance of intelligence gathering and its impact on DOD’s space
efforts cannot be overemphasized. This subject is treated ex-




pertly, especially with respect to the role played by early re-
connaissance sateliites in the Cuban missie crisis, in a Na-
tional War College research paper by Colone! Fred H. Wisely,
USAF.32

The development of ballistic missiles was, in a very real
sense, an integral part of the story of the DOD in space, since
the missiles provided the vital initial launch capability. The
Western Development Division (redesignated the Ballistic Mis-
sile Division in 1958) of the Air Research and Development
Command (ARDC) had been developing the nation's stable of
IRBMs and ICBMs since 1955. It was, in fact, not until just be-
fore President Kennedy's moon race speech to Congress that
themilltaryspaceefbrtbocameaseparateanddisﬂnctpro—

gram in its own right.

On 1 April 1961, in a major Air Force reorganization, the
parallel Balistic Systems and Space Systems Divisions were
‘created, under the Deputy Commander for Asrospace Sys-
tems of the newly formed Air Force Systems Command
(AFSC). A littie more than 10 months after the Space Systems
Division came into being, a man-rated Air Force Atlas D
boosted the first US manned orbital mission in the Mercury
program. Astronaut John Glenn in the Friendship 7 was safely -
recovered after three orbits and 4.9 hours in space. Three
other successful manned flights followed in the next 15 )
months, all Atlas boosted, before the program concluded with !
the Mercury-Atias 9 flight of 15 May 1983. For NASA’s follow-
onGomhipmgrun.ﬂbAirForoospowenulTltanllwascho- -
sen 1o boost the two-man capsules. ‘

ThoDODevendabbladwlﬂnhe_idoaoﬂtsownmmmdv
space program. The X-15 rocket-plane program, started joint-
ly by NACA and the Air Force in 1956 to expiore the charac-
teristics of flight in near-earth space, was the only ong to
reach fruition, however. it compieted 199 flights between 1959
and 1988. The Air Force’s Man in Space Soonest program
was cancelied soon after NASA’s limited project Mercury was
approved under Eisenhower. The X~20 Dyna-Soar program, a
joint Alr Force-NACA effort started in 1857, would have devel-
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oped a space glider capable of maneuverable reentry from or-
bit. The program was cancelied in 1983 before any test fiights
were made, because the Air Force decided to focus instesd
on the “Biue” Gemini and Manned Orbiting Laboratory (MOL)
programs. Blue Gemini would have been the Air Force exten-
sion of NASA's manned Gemini program to demonstrate ren-
dezvous and docking in space, extravehicular activity, and
relatively long duration flight. These Air Force plans were also
cancelied in 1983, because Congress saw no need for such a

. Similarly, the MOL program, which would have
placed a mmtary manned space station in near-earth orblt.
was eventually cancelled in 1969. :

in summary, through 196060vemmentandunivmuy
scientists (with the sympathetic ear of the PSAC), the military,
in shaping space research policy. President Eisenhower exer-
cised veto power over the launching of a large military space
program or a large-scale civillan manned program, butthe
White House had no positive space policy in terms of aps
goals formulated on its own or in conjunction with ASA
leadership.

However, under President Kennedy, the old triumvirate of

mommwsmmmr‘mammmmm-

ministrator of NASA, the congressional comsittess, and 10
some extent the appropriation subcommittess with jurisdiotion
over NASA. The flight of Yuri Gagarin, the Bay of Pigs inci-
dent, and the first manned of Project Mercury may have
spurred President Kennedy. #t was largely JFK's personal
and decisive perticipation in policymaking that gave the nation
a clear space policy with managememt by a strong civilian
agency, with a firm goal, and with strong direction expected to
continue from the top of the Govermment.

THE JONNSON ADVQCACY

nary steps foward the lunar landing, but there was little fear
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that the pace of the space effort would be slackened under
Lyndon Johnson as President. LBJ had, after all, been the
“Father of the Space Act,” and in his abbreviated first term
(November 19683-January 1965) there was no lessening of his
steadfast suppnrt of the space program, |

President Johnson did not only pursue JFK's balanced
program concerned with international prestige, international
relations, and the bullding up of US technology but also
sought an “across-the-board capability” by injecting a series
of other goal values—technological achievement, scientific
discoveries, commercial applications, domestic political bene-
fits, economic stimulus, and nitlitary insurance.>® With this im-
petus during LBJ's first term, NASA enjoyed a meteoric rise in
budget and personnel, andtheAanomeandNASAlogmd
many space firsts.

TheAirFomcomphtedthelongmeﬁculousjobofman
rating the powerful Titan 1l booster and successfully tested it
in two initial unmanned flights that were preparation for the
; first two-manned Gemini fiight in March 1965. Meanwhile, the
. <. Atias-Agena, Thor-Agena, and Scout boosters continued to
launch dozens of other projects in support of NASA and DOD.
| They inciudec: the Ranger moon-probe series; the Tiros series
| of meteorological satellites; the Mariner Venus probes;
, Aloustte, Cenada's first satellite for gathering ionospheric
mmmmammrmmmmmmw They




total of 20 men, were launched by Air Force Titan lis and had
a 100 percent safety record. The astronauts waiked in space
and explored the difficuities of working there. They rendez-
voused with Air Force Agena D targets, parked in orbit by At-
las SLV-3 launch systems. They docked with the target
vehicles and, using their propulgion systems, soared to two
world's record altitudes of 470 and 850 miles. The end of the
program came with the four-day flight of Gemini 12, beginning
on 11 November 1966, when Air Force Astronaut Major Edwin
Aldrin, Jr., set a world's record for extravehicular activity, re-
m.aimngoutsldsmespacecmﬂforamdof.'»%hours

The combination of s_ocial- ‘problems at home, the
escalation of the Vietnam war, and inflationary pressures (for
which the antidote adopted by the Government was reduction
in certain areas of Federal spending) caused President
Johnson in his second term to reassess his estimate of the
relative priority of the: spaoa program as campuud with other
national needs.

, Thodep!hofthedﬂﬁculﬁesforﬁnNASApmgramls

-shownbyMsdecisionmmdtmNASAbudgotsbysubﬂm
amounts. For example, for fiscal year 1967 LBJ requested
$163 million less for NASA than had been appropriated for the
previous fiacal year.3* For fiscal year 1969 President Johnson,
beset by Vietnam and domestic troubles; siashed the NASA
budget request (submitted in January 1968) to $219 million
below sppropristion for fiscal year 1968, bringing the
space agency budget request down to $4.37 billion. Com-
mbmmdmwmmmm»
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once the spectacular Gemini program had started, would net
appear to be of great congressional interest. Obviously, as the
interest in Congress waned rapidly in the mid-1980s, no
amount of world acclaim or scientific retumn could reawvaken it.

‘Manpower in the civilian space program, in terms of total
employment (figure 2-2), aimost duplicates the shape of the
funding curve. Beneath the total employment curve in figure
2-2 a NASA personnel line has been plotted. (See table 1-1
for the actual numbers.) It should be noted that employment
and funding (in terms of buying power) declined rapidly to the -
previous 1962 leveis after peaking in the 1965-1967 time-
fmnemdromhodrelaﬂvolyoonmwouqhﬂncmer
administration.

Relatively speaking, fundsbprollomnothuvﬂycm
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mainadamongsuppomrofspmactmies both miltary
and civilian (especially Apotio). He maintained his interest in

mmmmmmmmwm With the flight RER
of Apolio 11, the nation accomplished that goal on 20 July S

1988, six months into the Nixon administration; witen Neil
Ammmmdmmmmwmmm Al
in afl, thers ware: 11 manned fights:of the lunar Apolio series
mme and-Ogcer 1972, 8 of which land-
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in summary, despite a multitude of technical problems, 2
chorus of criticisms from the scientific community, severe
budgetary constraints due to urban problems and Vietnam,
and the tragic setback of the Apolio spacecraft fire, LBJ per-
sisted in pursult of President Kennedy’s goal. Although these
difficulties did not deny achievement r* the goal, they did have
an impact on space policy in the post-Apolio era. This impact
related to the questioning of the necessity of human presence
in space exploration, the debate concerning the amount of
emphasis that sclence and applications should receive, and
mmkofoummuseomonﬂngttndirectbnofttnspaoe
progmnofthow?o:

 ND(ON-FORD DILEMMA

For personal reasons, Mr. Webb departed from NASA

nine months prior to the first lunar landing. He left at a time of
high personal standirig with both the Johnson administration
and Congress, closing an extraordinarily successful eight-year
tenure. Over the last few years of his leadership of NASA, Mr.
Webb consistently hedged in the formulation of concrete post-
Apolio goals, preferring instead to list aiternatives over which
he feit bureaucratic dabate would ensye and a national con-
sensus would emerge. His unexpected departure just prior to
the 1968 Presidential election left NASA with- great expecta-
wmmhmmmmmdeaqu«tiomm
long-range future.

. br Thovam Mr. Webb's deputy, was appointed
Acting Administrator of NASA by President Johnson a few
days - after Webb's 7 October 1968 resignation. Foliowing
President Nixon's nomination, Dr. Paine was confirmed as Ad-
ministrator on 5 March 1969. Dr. Paine's short administration
(thwough 15 September 1970) was characterized by contrast.
The worid waiched the maturing Apolio spectaculars while the
internal prime task was to minimize the rising costs of program
deferrals and cancenalions. The highlights of the period were
mmwmmmmmmm




mmdaperlodinwhichinvostlmntsbrhnummntsm
increasingly austere.

While Apolio 11, the first human visit to the moon, was a
historic first, it was also an anticlimax. The event and the land-
ings subsequent to Apolio 11 did not alter the downward trend
in funding The NASA budget declined rapidly between 1966
and 1970, averaging $500 million per year (table 1-1). The
number of people employed on space projects declined from
420,000 in 1966 to 190,000 in 1970 (ﬁgune 2-2). ‘

in mid-1969 the civilian space program was at a cross-
roads. The euphoria at NASA produced by Apofio 11 led Dr.

Paine to press for endorsement by the nation of new manned
space ventures, including a 1980s mission to Mars, the estab-

lishment of a base on the moon, and a large (50 to 100 man)
orbiting space station serviced by a space shuttle. In addition,

an ambitious program of unmanned planetary expeditions,

other scientific projects, and applications satellites was

proposed.

These reoommendaﬁons' had an obvious impact on Pr“i#
dent Nixon’s Space Task Group (STG) that was charged with

conducting a high-leve! study of post-Apolio activity. Made up

of Vice President Spiro Agnew (head of the NASC and Chair-
man of the STQ), Secretary of Defense Melvin Laird, Presi-
dential Science Advisor Lee Dubridge (head of the PSAC),
and Dr. Paine, the STG made public in September 1969 three
alternatives the nation could undertake: .

First, mum&mmwemm.somnw
station orbiting the ‘earth, an orbiting lunar space station, a
m-ounmhu.andammmdmgmwmuywas A
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Third, the nation could develop the earth-orbital space
station and the shuttie but defer any decision on the manned
Mars landing, keeping it only as a goal to be realized before
the end of the century.35

The first two options carried fiscal price tags in the 1980s of
$10 billion and $8 billion, respectively, and option three would
stil require a $5 billion annual NASA budget in the same time-
frame.

President Nixon's position and ultimate policy decision
would not come out until March 1970, but its flavor could al-
most have been predicted. In his 1968 election campaign,
President Nixon had pledged to curtail NASA operations until
the economy could afford more funding. The Republican’s na-
tional platform also promised to move civilian space programs
“forward with high priority” only once sound fiscal conditions
had been restored.3¢

After entering office, as a part of a general anti-infiation,
muitibillion dollar Government-spending curb, President Nixon
slashed the NASA fiscal year 1970 budget request (submitted
by President Johnson) by $45 million to $3.772 billion, nearly
a quarter of a billion dollars less than the 1969 appropriation.
The general interest of Congress towards space was exempli-
fied by its further reduction of NASA's fiscal year 1970 budget
to $3.749 billion and its wholesale cancellation of the Air
Force’s MOL program.

There were other precursors of President Nixon's March
1970 space policy announcement. Critics in the Congress, in
the media, and in the American public, generally, decried the
magnitude of the space program plans presented in the STG
report, to say nothing of the funds necessary to meet the pro-
gram goals.3” Althnugh interested in seeing a continuation of
large space projects, the aerospace industry was not united
as to which specific projects should have priority. While sever-
al companies had special interests due to peculiar space
capabilibes, industry as a whole favored DOD over NASA be-
cause of the magnitude of its business with the military.
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Finally, Vietnam, the economy, domestic unrest, the state of
the welfare program, and other issues commanded more at-
tention than new space ventures. These concerns were re-
flected in the administration’s fiscal year 1971 budget request
to Congress submitted in January 1970. NASA's budget was
cut to $3.377 billion, $372 million below the fiscal year 1970
appropriation.

Thus, after President Nixon had been in office only one
year, NASA was forced to announce several major program
changes. In February 1970, the Apolio Applications program
was renamed Skylab, and although originally planned to coin-
cide with the lunar landing flights, it was rescheduled to
1973-1974. In addition, instead of seven crews being sent to
two space stations, only three crews would be sent to a single
space station.3® NASA aiso announced that the last lunar
landing mission (Apollo 20) was being cancelled, and all pre-
liminary work on a space shuttle and a manned flight to Mars
was being put on hold. By September 1970, the Apolio 18 and
19 missions were cancelled too.

The President’s long-awaited space policy statement of 7
March 1970 was a carefully considered and carefully worded
document that should not have surprised the space communi-
ty, in light of the activity over the preceding 13 months. it was
highly cognizant of political realities and the mood of Con-
gress and the public:

... space expenditures must take their proper place
within a rigorous system of national priorities.... What
we do in space from here on in must become a normal
and regular part of our national life and must therefore be
planned in conjunction with all of the other undertakings
which are aiso important to us.39

While the President’'s pronouncement did not back new large
projects, as proposed by Dr. Paine and the STG, the state-
ment did identify three "‘general purposes which shouid guide
our space program exploration, scientific knowledge, and
practical applications.” Clearly, President Nixon considered
the space program to be of intermediate priority in 1970, not

74
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: justifying increased investment or the initiation of large new
’ efforts, but a vehicle for exploiting and extending the techno-
" logical and scientific gains which had already been realized.

NASA interpreted the President’s statement as endorse-
ment of (a) its reduced manned space activities (remaining
Apollo missions, the Skylab program, and a possible joint US-
Russian mission in the mid-1970s), (b) its plans for a “Grand
Tour” exploration of the planets by unmanned satellites (Mars,
Jupiter, Saturn, Uranus, Neptune, and Pluto in the late -
1970s), and (c) its expanded programs in the practical appli-
cations of space technology (earth resources, meteorology,
and communication satellites and greater international coop-
eration in space). 2

NASA's fiscal funding spiral did not stop at the $3.377 bil-

: lion level, however (the budget submitted to Congress in Jan-
b : uary 1970 for fiscal year 1971). In fact, by December 1970
Congress had passed the fiscal year 1971 appropriation bill

: which cut an additional $64 million. This pattern would repeat

’ itself through fiscal year 1974 when NASA suffered its lowest
: budget in over a dozen years ($3.040 billion in absolute or
then-year dollars). The corresponding figure in relative buying
power, or constant year 1967 dollars, was just over $2 billion
and would remain there throughout the decade (table 1-1).
Basically, then, the Nixon (and later Ford) dilemma in ap-
proaching civilian space efforts. was to try to balance the
competing claims of budgetary constraints with the need to
keep the national program viable, i.e., to curtail without

crippling.

{ The annual attempt to solve the funding dilemma met its
i biggest test during the election year of 1972. By this time fis- »
; cal stringency had caused further project cutbacks, including |
much of the “Grand Tour.” The tour was severely reduced, {
leaving only unmanned visits to Mars and Jupiter in the Mari- %
ner and Pioneer series, respectively. Fiscal constraints also
caused & scaling down of the Nuclear Engine for Rocket Vehi-
cle Application (NERVA) program and of a number of projects,
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such as the High Energy Astronomy Observatory (HEAQ), that
were congidered of the highest priority by scientists.

it was in this environment that NASA had been studying
the concurrent development of the Thrust-Assisted Orbiter
System (TAOS, later named the shuttie) and a manned space
station. Since such a dual program was estimated to cost $10
billion, which was not economically (and therefore politicaily)
feasible, and since it did not make sense to build the space
station without a low-cost supply system (the shuttie), NASA's
only logical choice was to seek approval for the TAOS.

President Nixon gave the go-ahead for the shuttie in Jan-
uary 1972 for mainly three reasons:

First, it promised to drastically reduce launching and op-
erational costs through reusable vehicles;

Second, it was a value to DOD. The Air Force had fol-
lowed the shuttie studies since canceliation of the MOL pro-
gram but did not give its support until NASA redesigned the
cargo bay to accommodate DOD payloads; and

Third, it would employ an additional 40,000 aerospace
workers by the mid-1970s, which was important to forecast in
an election year.

Even with these important considerations in favor of Presiden-
tial endorsement, the OMB urged disapproval. it took a per-
sonal appeal from Dr. James Fletcher, the new Administrator
of NASA (since April 1971), to gain final approval from Presi-
dent Nixon.

The White House approval got littie fanfare, but in the fis-
cal year 1973 budget approval process Congress nailed down
the lid on what NASA had agreed to: a first orbital flight in
1979 at a total development cost of $5.22 billion (in 1972 dol-
lars) and a total program cost, including the development
costs, five orbiters, the necessary boosters and tanks, and
launch facilities, of $7.5 billion (1972 doliars).* The congres-
sional debate also put an abaolute limit of 20 percent on cost -
overruns ($1 billion), which NASA was willing to accept in re-




tum for program approval. Knowing the high levei of techno-
logical risk inherent in the program, opponents of the shuttie,
mainly from the scientific community, accused NASA of “buy-
ing in” in order to keep man in space to the detriment of more
important scientific endeavors.

By the time that Congress had locked-in the total program
costs, NASA still had five technological “nuts-to-crack™: (a) to
use a liquid propellant booster, recoverable but not fiyable, or
a totally expendable, inexpensive solid propeliant booster;
(b) to reduce the design weight of the shuttle without im-
pacting the 65,000-pound payload capability; (c) to develop a
new thermal protection system, since the heat shield princi-
ples of previous manned systems were inadequate for a reus-
able shuttle; (d)to design and test new high-performance
rocket engines for the orbiter; and (e) to solve the requirement
for an onboard, self-contained flight-control system.

Early in the program and before President Nixon left of-
fice, for obvious cost and reliability reasons NASA decided to
discard both booster options in favor of recoverable solid-
propellant rockets, with a giant liquid-fuel tank (expendabie)
for the shuttie’s main engines. The design weight problem was
solved by dropping the requirement for jet engines, thus mak-
ing the orbiter a glider once it reentered the atmosphere.

By the time President Ford compieted his term in January
1977, NASA had not solved the heat shield and shuttie rocket
engine problems, and OMB had reduced requested funding
(over a three-year period) by $274 miilion. While NASA was
able to operate within tight fiscal constraints, the net effect
was that very real problems existed, with associated cost in-
creases and schedule slippages in the offing for the next
administration.

- In summary, the era of space spectaculars for NASA,
great enough to interest the entire worid, began in 1969 with
the first Apolio lunar voyages. Five more flights followed,
along with the three very successful Skylab flights, in which
three astronauts had lived and-worked in a minispace sta-
the final mission lasting
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Space Program received its final boost in 1975 with the Rus-
sian-American Apolio-Soyuz Test Project, a mutual docking of
the two spacecratt in which coupled air locks could be opened
as a passageway between the ships.

The worldwide enthusiasm over man's first departures
from earth was not shared in Congress, at least not in the form
of increased funding. The hopes of some NASA officials for
another Apollo-like commitment in the form of a manned expe-
dition to Mars or a huge manned earth-orbital space station or
lunar base were quickly dashed. The declining budget and
shrinking activity in NASA began prior to 1969 and continued
through both administrations.

NASA saw a dramatic increase in practical space applica-
tions covering worldwide communication systems, meteorolo-
gy, earth resource surveys, and scientific stellar and solar
observations, as well as military surveillance satellites and
navigation systems. Since Congress favored these applica-
tions over spectacular lunar and planetary voyages and if the
real value of the new domain of space were to mature, then a
less costly means of transportation seemed essential. For the
then foreseeable future, emphasis shifted from big expenda-
ble boosters to development of a versatile “truck” to service
near-earth orbits. ' o

CARTER AND NO SPECTACULARS

Although data are difficult to acquire, during the four
years of the Carter Presidency, the Russians had in excess of
430 space launches, of which 17 were manned and included
Czech, Polish, GDR, Buligarian, Hungarian, Vietnamese, and
Cuban cosmonauts. One mission, Soyuz 32, had a crew dura-
tion time in space of 175 days. In addition, the Soviets de-
signed, developed, tested, and deployed an antisatellite
(ASAT) system.

By contrast, the United States had only 65 launches
(excluding classified DOD efforts). These included four deep
space probes, 15 scientific payloads, and 48 applications sat-
olites (8 navigation, 3 earth observation, 11 wesather, and 24




communication). As the shuttle development problems started
to manifest themselves in terms of schedule slippage, it be-
came obvious that no Americans would be launched into
space for the remainder of the decade. With the President’s
edict for no space spectaculars and maintenance of low-level
funding, the space “depression” became firmly entrenched.

Dr. Robert Frosch took over leadership of NASA on 16
June 1977 following Dr. Fletcher's resignation the previous
month. His primary task for the next four years was to salvage
as much of NASA's scientific and applications efforts as possi-
ble in the face of runaway infiation, straight-line budgets, and
rising shuttie costs. NASA used several means to minimize
the shuttle funding requirements as well as total program
costs: it borrowed production funds for the development pro-
gram,; it deferred work to the next fiscal year; it slipped the

; flight schedule; it eliminated all contingency funds below the
-‘ headquarters level in order to force managers to be creative in

‘
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; seeking solutions to technical problems within the budget; and
. it finally cancelled procurement of one orbiter. The cost of the
shuttie’s four test flights in fiscal year 1982 is now estimated
| to be $9.9 billion or about 25 percent over the original esti-
. mate and is just under two years behind schedule.

In the Nixon administration the NASC was little used after
its work on the STG report, and its staff was cut. In 1973,
utilizing statutory reorganization powers granted by Congress,
President Nixon abolished the Space Council. During Presi-
dent Ford's last year in office, Congress passed the National
Science and Technology Policy, Organization, and Priorities
Act of 1976 (P.L. 94-282). Under this act, the President’s Of-
fice of Science and Technology Policy (OSTP) ostensibly pro-
; vides a broad overview of new technologies being studied
| throughout the Government. More specifically, the Director of

OSTP is the source for scientific and technical analysis and

/ judgment for the President with respect to major policies,

e plans, and programs of the Federal Government. After taking

e’ / office, President Carter retained OSTP within the Executive

' : Office of the President, and within 18 months it was to play the
dominant role in the formulation of space policy.




Early in the Carter administration, a series of joint studies
involving the NSC, DOD, OSTP, and NASA were conducted to
address apparent fragmentation and possible redundancy
among Government sectors with space activities and to devei-
op a coherent recommendation for national space policy. The
product of these efforts matured in the spring and fall of 1878
as the Presidential Directive on National Space Policy (PD 37)
and on Civil Space Policy (PD 42).41

The emphasis of PD 37, published 20 June 1978, was co-
herent space principles (increase scientific knowledge, devel-
op technology, maintain leadership, etc.) and did not deal in
detail with the long-term objectives of commercial and civil
programs. It was not void of specifics, however, the first being
the establishment of the NSC Policy Review Committee (PRC)
for Space. Chaired by Mr. Frank Press, Director of OSTP, the
PRC (Space) provided a forum for all Federal agencies in
which to advise on proposed changes to national space policy
and aleo provided rapid referral of issues to the President for
decision..

_ In addition, the OMB was tasked to review all programs to
identify duplication, prioritization, and efficiency, and NASA
was directed to pay virtually all the costs associated with de-
velopment of the shuttie (for DOD-peculiar costs see table
2-1). Lastly, DOD was chartered to design survivability into
space systems, deveiop an ASAT capability, and “bump” civil-
ian payloads from scheduled shuttie flights for national securi-
ty purposes if required.

The heavy emphasis of PD 37 on DOD acmﬂycmmd
much constemation within the civilian space community. With-
in four months (11 October 1978), President Carter had
signed PD 42, US Civil Space Policy. (See the complete White
House press releases in appendix B.) Completed by the PRC

(Space), PD 42 was a less-aggressive directive for pureuing,

in an evolutionary manner, the ressarch, development, and
demhmmhhmm
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Table 2-1. DOD Shuttle Funding—FY 80

President’s Budget Figures
Fiscal Year Budget
FY 71 and prior $ 4.3 million
72 3.0
73 3.7
74 35
75 10.0
76 : 18.5
77 + TQ ' 82
78 206.3
79 390.7
80 4448
81 383.7
82 256.0
83 160.1
84 85.0

Total $1,9777.8

Note: ‘
Data were supplied by the Air Force, March 1980. This table includes

mmmmmuumb‘w. ) of Vandenberg Air Force Base

mmm.m%m. '

" Figures up to and in¢ FY 80 are actusl ; those for

va-ummmmnm. xpondiures

Source: Congressional Research Service (November 1981).

ade. There was much criticism of the vague goals established
in PD 42, especially in Congress.

Four bilis were introduced in the 98th Congress ad-
dressing allematives 10 the policy. The two Senate bills (S.
212 and S. 244) were originally introduced by Senators
the release of PD 42. The bills were reintroduced, with
changes, at the beginning of the 96th Congress, and hearings
were heid in both the Senate and Mouse in January and Feb-
ruary 1979 (even though no House bill had been introduced as




yet). On 5 June 1979, Representative Dorman introduced H.R.
4316, which was identical to the original Schmitt bill from the
95th Congress (S. 3599), and on 28 January 1980, Repre-
sentative George Brown introduced H.R. 6304 which was
based on the Stevenson bill.

Although none of the bills was reported from committee,
the hearings were spirited and provided for a very broad
space policy, with associated programs, for the next 30 years.
Provisions included a world information system by 1990, an
orbital civilization by 2000, manned exploration of the solar
system by 2010, and development of technology to support
the three program areas.

The rhetoric of the 96th Congress was symptomatic of the
continuing policy débate within various agencies of the execu-
tive branch, especially NASA and DOD, through the election
year of 1980. President Carter’'s policy never waivered, how-
ever, and is best summarized by the third “tenet” of PD 42:

it is neither feasible nor necessary at this %mg to
commit the United States to a high-challenge space engi-
neering initiative comparabie fo Apolio. As the resources
and manpower requirements for shuttle development
phase down, we will have. the flexibility to give greater at-
tention to new space applications and exploration, con-
tinue programs at the present levels or contract them.

REAGAN YEARS: STAGE OF TRANSITION

In the first 14 months of the Reagan administration the
National Space Program experienced some interesting ups
and downs from which it is hard to discern just what direction
high-level policy and programs are headed. Simply stated,
policy has been drifting, and the United States is experiencing
a stage of transition with regard to space.

NASA mined new Ieadershlp under President Reagan
Dr. Frosch resigned on 20 January 1981, and his deputy, Dr.
Al Lovelace, acted as the Administrator of NASA until the new
appointee, James Beggs, severed his business interests and
wumminonmJu!ywm Onmatsamedaymdofmom
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importance to the military, Dr. Hans Mark, former Secretary of
the Air Force in the Carter administration, was sworn in as
Deputy Administrator, replacing Dr. Lovelace. Within four
months, the Air Force’s most successful program manager in
the late-1970s, and a fully trained astronaut for the old MOL
program, Major General James Abrahamson, was appointed
Associate Administrator of NASA for the Space Shuttle
Program.

Even though none of the space bills of the 96th Congress
was reported out of committee, activity on the Hill was brisk
after Mr. Reagan took office. Two more bills (H.R. 3712 and
4286) were introduced in the 97th Congress, dealing with a
National Space Policy for the next decade. In addition, in the
fall of 1981 hearings were heid on future space programs by
the Subcommittee on Space Science and Applications of the
House Committee on Science and Technology.

As for President Reagan's policies regarding the US
space program, a few statements may provide an indication of
his views. in his 18 February 1981 statement to Congress on
economic recovery, he said that while “we plan to continue”
the space program, “we believe . .. that a reordering of priori-
tiestofocusonﬂumodimponmtandoosteﬂectiveNASA
programs can result in a savings of a quarter of a billion dol-
lars.” This was followed by a fiscal year 1982 NASA budget
request that was $£00 million less than what had been pro-
posed by President Carter. With the shuttle being exempted
from any cuts, the reduction was accomplished by cancelling
or deferring all fiscal year 1981 and 1982 new program starts
in space science, applications, and aeronautics.

The long-term plans for NASA in the Reagan admin-
istration may show a continued slowing of funding for the
agency. in its budget guidelines for fiscal years 19831985,
the OMB toid NASA to reduce its projected: funding require-
ments, previously established under President Carter, by a to-




$190 million cut from the $600 million President Reagan had
requested.

In the area of policy development, President Reagan
abolished the PRC (Space), established within the NSC by
President Carter, and after several months of ambivalence on
a science advisor, chose Dr. George Keyworth for that post.
On 28 April 1981, two weeks after the first successtul flight of
the space shuttle, the President again addressed Congress on
the topic of economic recovery. He stated, “the space shuttie
did more than prove our technolegical abilities. it raised our
expectations once more. It started us dreaming again.”

in an address to the American Association for the Ad-
vancement of Science on 25 June 1981, Dr. Keyworth re-
vealed that the Reagan administration, spurred by a
successful shuttie flight, had initiated a major interagency re-
view of the shuttie’s operational future and other matters con-
ceming the direction of the space program.

Since that announcement, there have been more shuttle
flights, and the Reagan administration has delivered several
announcements on its intentions in national space policy. The
President formailly announced a revised national space policy
at the weicome home ceremonies for the landing of the final
test flight of the space shuttie on 4 July 1982. What these new
policies will uitimately mean for our national space program
remains 10 be seen as of this writing. The time may be ripe for
the resolutivn of some of the issues which have marked the

in its report on 1980 space policy hearings, the House
Scionco and Tochnology commm-_e': Subcommmee on




has grown. The military depends on satellites for such things
as (a) communications, command, and control links to stra-
tegic and tactical forces; (b) early warning and attack assess-
ment, intelligence collection, and verification of treaty
compliance for the National Command Authority; and (c) serv-
ice as a “force multiplier” of land, sea, and air forces through-
out any potential confiict.

in the authorization process during calendar year 1981,
DOD’s budget exceeded NASA's space budget by nearly $200
million (table 1). When the fiscal year 1982 budget was finally
passed in December 1981, DOD's space appropriation out-
stripped the whole of NASA's (including aeronautics) by near-
ly half a billion dollars (tables 1-1 and 1-2). Compared to the
budget requests for the two agencies submitted by OMB to
Congress for fiscal year 1983, the difference is remarkable;
NASA’s is $6.6 billion and DOD's is $8.5 billion.

With regard to the civilian-military schism, ailthough the
relationship of military and civilian space programs had not
been directly addressed in early 1982 legislative initiatives in
the Congress, some views expressed in hearings seem to re-
inforce continued separation of agency activities. However,
the line betweer: :nilitary and civilian programs is becoming in-
creasingly blui. xi because of the space shuttie. Clearly, this
nation is &t a decision point with respect to future space activi-
ty. The situation currently being experienced is not unlike the
post-Apolio period wherein much bureaucratic debate took
place but no national consensus emerged. Similarly, what the
post-shuttie development period holds is unknown.

Theanswerstotheﬁnumlloinmﬂondpolbyemamﬂng
from the highest levels of the executive branch, in firm pro-
grams to carry out that policy with an appropriate push from
DOD and NASA leadership, and in adequate funding from the
legisiative branch.
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APPENDIX A
INTERNATIONAL SPACE TREATIES

TEXT OF THE TREATY ON PRINCIPLES GOVERNING THE ACTIVITIES OF STATES IN THE
ExpLoRATION AND Use or Ourxr 8Space, INCLUDING THE MOON ANXp OrHER
CrrLzsTiAL. Boomxs (1067)

The States Parties to this Treaty,

Inspired by the great prospects opening up before mankind as a result of man's
entry into outer space, -

ng the common interest of all mankind in the progress of the explora-
tion and use of outer space for peaceful purposes,

Believing that the exploration and use of outer space should be carried on for
the benefit of all peoples irrespective of the degree of their economic or scientific
development,

Desiring to contribute to broad international cooperation {n the scientific as
well as the legal aspects of the exploration and use of outer space for peaceful
purposes,

Believing that such co-operation will contribute to the development of mutual
understanding and to the strengthening of friendly relations between States and
peoples,

Recalling resolution 1962 (XVIII), entitled “Declaration of Legal Principles

: Governing the Activities of States in the Exploration and Use of Outer Space”,

) which was adopted unanimously by the United Nations Gemeral Assembly on

: 18 December 1968,

Reoalling resclution 1884 (XVIII), calling npon States to refrain from placing o
in orbit around the earth any objects carrying nuclear weapons or any other kinds : 7
: of weapons of mass destruction or from installing such weapons on celestial i oo
] ‘ bodies, which was adopt~d unanimously by the United Nations General Assembly e
on 17 October 1068,
Taking account of United Nations General Assembly resolution 110 (II) of
3 November 1847, which condemned propaganda designed or likely to provoke or
3 encourage any threat to the peace, breach of the peace or act of aggression, and
comideﬂu that the aforementionied resolution is applicable to outer space,
Convinoed that a Treaty on Principles Governing the Activities of States in the 'j
Exploration and Use of Outer Space, including the Moon and Other Celestial i
I;).odles, will further the Purposes and Principles of the Charter of the United i
Have agreed on the following:

Artiole T

The exploration and use of outer space, including the moon and other celestial

hodies, shall be carried ount for the benefit and in the interests of all countries,

irrespective of their degree of conomic or scientific development, and shall be

‘ the province of all mankind.

N Outer space, induﬂngthemoonandothercelesﬂalbodiec,mubetmtor :
A explouuon use by all States without discrimination of any kind, on a basis !
of equality and in accordance with international law, and thare shall be free ! -
nccnatonnnmofcelaﬁalbodles. ’ *
There shall be freedom of scientific investigation in outer space, including the :
moon and other celestial bodles, and 8tates shall raaume and encourage inter- _
national co-operation in such investigation. ;

Article IT

! Outer space, including the moon and other celestial bodies, is not subject to na-
| tional appropriation by claim of sovereignty, by means of use or occupation, or by

| f any other means,
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Article 111

; States Parties to the Treaty shall carry on activities in the exploration and
! use of outer space, including the moon and other celestial bodies, in accordance
! wmmmuonnhw.mummmmamummmmmm
f interest of maintaining international peace and security and promoting interna-
: tional co-operation and understanding,

Article IV
States Parties to the Treaty undertake not to place in orbit around the earth

|
¥
i
]
R
i
|
E
;

; they discover in outer space,
i could constitute a danger to the life or health of astronauts.

i summmmmumwuumumlwmtymw
activities in outer space, including the moon and other celestial bodies, whether

such activities are carried on by governmental agencies or by non-governmental i
' mﬂmmmmmtumwﬂﬂumenﬂedmthm
! with the provisions set forth in the Treaty. The activitien of noa-govern-
: - mental entities in cuter space, incl! the moon and other celestial hodies, shall
supervision Whea




drticle IX

shall conduct all their activities in outer space,
including the moon and other celestial bodies, with due regard to the correspond-

shall pursue studies of outer space, including the moon and other celestial bodies,
and conduct exploration of them 30 as to avoid their harmful contamination and
also adverse changes in the environment of the Earth resulting from the introduc-
tion of extraterrestrial matter and, where necessary, sball adopt appropriate
tor this purpose. If a State Party to the Treaty has reason to believe
activity or experiment planned by it or its nationals in outer space,

l the moon and other celestial bodies, would cause potentially harmful
interference with activities of other States Parties in the peaceful exploration
and use of outer space, including the moon and other celestial bodies, it shall
undertake appropriate international consultations before proceeding with any
such activity or experiment. A State Party ¢to the Treaty which has reason to
believe that an activity or experiment planned by another State Party in outer
space, including the moon and other celestial bodies, would cause potentially
hammmmuremwith activities in the peaceful exploration and use of outer
including the moon and other celestial bodies, may request consultation
eoneernm the activity or experiment.

Article X

In order to promote international co-operation in the exploration and use of
outer space, the moon and other celestial bodies, in conformity with
the purposes of this , the States Parties to the Treaty shall consider on a
mumwmmwmmmhmawmmuwmmm
an opportunity to observe the flight of space objects iaunched by those States.

The nature of such an opportunity for ocbservation and the conditions under
which it could be afforded shall be determined by agreement between the States

Article XI

In order to promote international co-operation in the peaceful exploration and
use of outer space, States Parties t0 the Treaty conducting activities in outer
space, including the moon and other celestial bodies, agree to inform the Secre-
tary-General of the United Nations as well as the public and the international
scientific comm , to the greatest extent feasible and practicable, of the nature,
conduct, locations and results of such activities. On recelving the said informa-
tion, the -General of

i

Article X11

Anmuu-.hmﬂlﬂmwdmﬂtndmwhmuonthenoonmdother
celestial bodies shall be open to representatives of other States Parties to the

may ;
interference with normal operations in the facility to be visited.

Article X111

The provisions of this Treaty shall apply to the activities of States Parties to
the Treaty in exploration and use of outer space, including the moon and other
celestial bodies, whether such activities are carried on by a single State Party to
the Treaty or jointly with other States, including cases where they are carried
on within the framework of international inter-governmental organimations,




Any practical questions arising in coni exion with activities carried

on by
international inter-governmental organisations in the exploration and :: :;

outer space, including the moon and other celestial bodies, shall be resol
the States Parties to the Treaty either with the appropriste international orga-
nisation or with one or more States members of that international organisation,
which are Parties to this Treaty.

Article X1V

1. This Treaty shall be open to all Sta‘es for signature. Any State which does
not sign this Treaty before its entry int) force in accordance with paragraph 8
of this article may accede to it at any Hme.

2. This Treaty shall be subject to rat!Scation by signatory States. Instruments

of ratification and instruments of accession shall be depusited with the Govern-
ments of the Union of Soviet Socialist Republics, the United Kingdom of Great
Britain - and Northern Ireland and the United States of America, which are
hereby designated the Depositary Governments.

8. This Treaty shall enter into force upon the deposit of instruments of ratifi-
cation by five Governments inciuding the Governments designated as Depositary
Governments under this Treaty.

4. For States whose instroments of ratification or accession are deposited sub-
sequent to the entry into force of this Treaty, it shall enter into force on the
adate of the deposit of thelr instruments of ratification or accession.

5. The Depositary Governments shall promptly inform all signatory and acced-
ing States of the date of each signature, the date of deposit of each instrument
of ratification of and accession to this Treaty, the date of its entry into force and

8. This Treaty shall be registered by the Depositary Governments pursuant to
Article 102 of the Charter of the United Nations.

Article XV

Any State Party to the Treaty may propose amendments to this Treaty.
Amendments shall enter into force for each State Party to the Treaty accepting
the amendments upon their acceptance by a majority of the States Parties to the
Treaty and thereafter for each remaining State Party to the Treaty on the date
of acceptance by it.

Article XV

Any State Party to the Treaty may give notice of its wi wal from the
Treaty one year after ity entry into force by written notification to the ry
mvmmmwmnwumnmm@nmmmuuatmm

of this _
Article XVII

This Treaty, of which the ' French, Russian and Spanish texts
are equally authentic, shall be deposited in the archives of the Depositary Gov-
ernments. of this Treaty skall be transmitted by the Depoal-
tary Governments to the Governments of the signktory and States,

IN wiTNESS WHESSOP the , Guly authorised, have this Treaty.

Donz ip ~———————- at the cities of and Wasbington, the
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"TEXT OF THE CONVENTION ON INTERNATIONAL LIABILITY FOR DaMace CAUSED BY
SpracE Onyxcrs (1972)

The States Parties to this Convension,
Reocopnising the common interest of all mankind in furthering the exploration
-and use of outer space for peaceful purposes,
the Treaty on Principlea Governing the Activities of States in the
Exploration and Use of Outer Space, including the Moon and Other Celestial

Taking into considerction that, notwithstanding the precautionary measures to
be taken by Btates and international intergovernmental organizations involved
mhunmcotmeeobjecu,dammmyonmdonbeuwbymh

Recogniving the need to elaborate effective international rules and procedures
concerning liability for damage caused by space objects and to ensure, in prr-
ticular, the prompt payment under the terms of this Convention of a full -
-equitable measure of compensation to victims of such damage,

Belicving that the establishment of such rules and procedures will contrf
to the strengthening of international co-operation in the fleld of the explors
and use of outer space for peaceful purposes,

Heove agreed on the following ; 4 I

Tor the purposes of this Convention:

(a) The term “damage” means loss of life, personsl injury or other impairn, .
of health; or loss of or damage to property of States or of persons, natural or
Juridical, or propexty of international intergovernmental organizations;

(b) The term “launching” includes attempted launching ;

(c) The term “launching Btate” means: ’ )

(1) A State which launches or procures the launching of a space object;

(11) A State from whose territory or faeility a space object is launched ;

(d) The term “space object” includes component parts of a space object as well
as its launch vehicle and parts

thereof,
Article IT

Iaunching State shall be absolutely liable to pay compensation for damage
ject on the surface of the earth or to aircraft in flight.

g,,
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a space object of another launching te,
its fanit or the fault of persons for whom it 13 responsible.
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{b) If the damage has been caused to a space object of the third State or to
persons or property on board that space object elsewhere than on the surface
of the earth, their liability to the third State shaill be based on the fault of either
of the first two States or on the fault of persons for whom either is responsible.

2. In all cages of joint and several liability referred to in paragraph 1, the
burden of compensation for the damage shall be apportioned between the first
two States in accordance with the extent to which they were at fault; if the
extent of the fault of each of these States cannot be established, the burden of
compensation shall be apportioned equally between them. Such apportionment
shall be without prejudice to the right of the third State to seek the entire
compensation due under this Convention from any or all of the launching States
which are jointly and severally liable,

Artiole V

1. Whenever two or more States jointly laaunch a space object, they shall be
jointly and severally liable for any damage caused.

2. A launching State which has paid compensation for damage shall have the
right to present a claim for indemnification to other participants in the joint
launching. The participants in a joint launching may conclude agreements re-
garding the apportioning among themselves of the financial obligation in respect
of which they are jointly and severally liable. Such agreements shall be without
prejudice to the right of a State sustaining damage to seek the entire compensa-
tion due under this Convention from any or all of the launching States which are
jointly and severally liable.

8. A State from whose territory or facllity a space object is launched shall be
regarded as a participant in a joint launching.

Article VI

1. Subject to the provisions of paragraph 2. exoneration from ahsolute liability
shall be granted to the extent that a launching State establishes that the damage
has resulted either wholly or partially from gross negligence or from an act of
omission done with intent to cause damage on the part of a claimant State or of
natural or juridical persons it represents.

2. No exoneration whatever =hall be granted in cas( : where the damage has
resulted from activitlies conducted by a launching Stat~ which are not in eon-
formity with international law including. in particular, the Charter of the United
Nations and the Treaty on Principles Governing the Activities of States in the
Exploration and Use of Outer Space, including the Moon and Other Celeatial

Bodies.
Article VI1I

The provisionn of this Convention shall not apply to damage caused lir a space
obfect of a launching State to:

1a) Nationals of that launching State:

(b) Foreign nationals during such time as they are participating in the oeea-

.tion of that space object from the thme of its Iaunching or at any stage there-

after until its descent, or during such time as they are in the immedinte vieinity
of a planned lannching or recovery area as the result of an invitation by that
launching State.

Article VIII

1. A State which ruffers dnmage, or whose atural or juridical perzonz snffer
damage, may present to a launching State & claim for compensation f::¢c such
damage.

2. ﬁ’e the Rtate of natlonality has not presented a claim, another State mav, In
respect of damage sustained in its territory hy any natural or juridical person.
present a claim to a launching State.

3. If neither the 8tate of nationality nor the ftate {n whose territory the
damage was sustained has presented a claim or notified its intention of present-
ing a claim, another State may, in respect of damage sustained by its permanent
residents, present & claim to a launching State.

i




Article 1X

A claim for eompensation for damage shall he presented to a launching State
through diplomatic channels. If a State does not maintain diplomatic relations
with the lannching Rtate concerned. it may request another State to present its
claim to that lannchiug State or otherwise represent its interests under this Con-
vention. It may alsn present itx claim through the Secretary-General of the
United Nations, provided the claimant State and the launching State are both
Membess of the United Nations, Article X

riicle

1. A claim for compensation for dAamage may he presented to a launching State
not later than one year following the date of the nccurrence of the damage or the
identification of the lnunching State which i liahle.

2. If, however, a State does not know of the occurrence of the damage or has
not heen able to identify the lannching State which is liable, it may present a
claim within one year following the date on which it learned of the aforemen-
tinned facts: however, this perind shall in no event exceed one year following
the date on which the Rtate conld reasonably be expected to have learned of the
factg through the exercise of due diligence,

3. The time-limits specified in paragraphs 1 and 2 shall apply even if the full
extent of the damage may not he known, In this event, however, the claimant
Ktate shall he entitled to revise the claim and submit additional documentation
after the expiration of such time-limits until one year after the full extent of
the damage is known,

Article X1

1. Tresentation of A claim to a launching State for compensation for damage
under this Convention shall not require the prior exhaustion of any local rem-
edies which may be available to a claimant State or to natural or juridical per-
sons it represents.

Y 2. Nothing in this Convention shall prevent a State, or natural or juridical
persons it might represent, from pursuing a claim in the courts or administrative
tribunals ur agencies of a launching State. A State shall not, however, be entitled
to present A claim under thix Convention in respect of the same damage for which

3 a claim iz being pursued in the courts or administrative tribunals or agencies of
a lannching State or under another international agreement which is binding on
the States concerned.

Article XII

The compensation which the launching State shall he liable to pay for damage
under this Convention shall be determined in accordance with international law
and the principles of justice and equity. in order to provide such reparation in
respect of the damage as will restore the person, natural or juridical, State or
international organization on whose behalf the claim is presented to the condi-
tion which would have existed if the damage had not occurred.

Article XIII

Unless the claimant State and the State from which compensation is due under
this Convention agree on another form of compensation, the compensation shall
he paid in the currency of the claimant State or, if that State so requests, in the
currency of the State from which compensation is due.

Article XIV

! 1t no settlement of a claim is arrived at through diplomatic negotiations as
provided for in article IX, tithin one year from the date on which the claimant
State notifies the launching State that it has submitted the documentation of its
claim, the parties concerned shall establish a Claims Commission at the request

- of eitber .
/ party Artidle XV

. 1. The Claims Commission shall be composed of three members: one appointed
R . by the claimant State, one appointed by the launching State and the third mem-
4 Der, the Chairman, to be chosen by both parties jointly. Each party shall make
9 its appointment within two months of the request for the establishment of the
Clajms Commission.

T 100
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If no agreement is reached on the choice of the Chairmen within four months
oxmmmmmmuumtotmcuwmumumm
request the Secretary-G- sl of the United Nations to appoint the Chalrman
within a further period of two months.

Article IVI

1. If one of the parties does not make its appointment within the stipuiated
period, the Chairman shall, at the request of the other party, constitute a singie-
member Claims Commission.

2. Any vaeancy which may arise in the Claims Commission for whatever reason
shall be filled by the same procedure adopted for the original appolntment.

8. The Claims Commission shall determine its own procedure.

8. Except in the case of decisions and awards by a single-member Commission,
all decisions and awards of the Claims Commission shall be by majority vote.

Article XVII

Nolncmoelntbememhenhlpathomalmconnhuon-hmukephceby
reason of two or more claimant States or launching Btates being joined in any
one proceeding before the Commission. The cisimant States 8o joined shall col-
lectively appoint one member of the Commission in the same manner and subject
to the same conditions as would be the case for a single claimant State. When two
or more launching States are 50 joined, they shall collectively appoint one member
of the Commission in the same way. If the claimant States or the launching
States do not make the appointment withir the stipulated period, the Chairman
shall constitute a single-member Commission.

Artiole XVIII

The Claims Commission shall decide the merits of the claim for compensation
and determine the amount of compensation payable, if any.

Ardole XIX
The Commission shall act in accordance with the provisions of articte XII.

award, which the parties shall consider in good fajth. The Commission shall mte
the reasons for its decision or award.

8. The Commission shall give its decision or award as promptly as possible and
no later than one year from the date of its establishment unless an extension of
this period is found necessary by the Commission.

4. The Commission shall make its decision or award publie. It shall deliver &
certified copy of its decision or award to each of the parties and to the Secretary-
General of the United Nations. Article XX

The expenses in regard to the Ciaims Commission shall be borne equally by the-
parties, unless otherwise decided by the Commission.
Article XXI

ing in this article shall affect the rights or cbligations of the States Parties undesr
this Convention.
Article XXI1

l.hmhcumumﬂﬁMa«wuunmdunli:onﬂl,Mmm
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majority of the States members of the organization are States Parties to this
Couvention and to the Treaty on Principles Governing the Activities of States
m Exploration and Use of Outer Space, including the Moon and other Celestial

2. Btates members of any such organization which are States Parties to this
Convention shall take all appropriate steps to ensure that the organization makes
a declaration in accordance with the preceding paragraph.

8. It an international intergovernmental organization is liable for damage by
virtue of the provisions of this Convention, that organization and those of its
members which are States Parties to this Convention shall be jointly and severally
Habie ; provided, however, that :

(a) Any claim for compensation in respect of such damage shall be first pre-
sented to the organization ; !

(b) Only where the organisation has not paid, within a period of six months,
any sum agreed or determined to be due as compensation for such damage, may
the claimant State invoke the liability of the members which are States Parties
to this Convention for the payment of that sum.

4. Any claim, pursuant to the provisions of this Convention, for compensation
in respect of damage caused to an organization which has made a declaration
in accordance with paragraph 1 of this article shall be presented by a State mem-
ber of the organisation which is a State Party to this Convention.

Article XXIIT

1. The provisions of this Convention shall not affect other international agree-
ments in force insofar as reiations between the States Parties to such agreements

are concerned.
2. No provision of this Convention shall prevent States from concluding inter-
national agreements reafirming, supplementing or extending its provisions.

Article XXIV

1. This Convention shall be open to all States for signature. Any State which
does not gign this Convention before its entry into force in accordance with
paragraph 3 of this article may accede to it at any time.

2. This Convention shall be subject to ratification by signatory States. Instru-
ments of ratification and instruments of accession shall be depoeited with the
Governments of the Union of Soviet Socialist Republics, the United Kingdom of
Great Britain and Northern Ireland and the United States of Ameriea, which
are hereby designated the Depositary Governments.

8. This Convention shall enter into force on the deposit of the fifth instrument
of ratification. .

4. For States whose instruments of ratification or accession are deposited subse-
quent to the entry into force of this Convention, it shall enter into force on the
date of the deposit of their instruments of ratification or accession.

5. The Depositary Governments shall promptly inform all signatory and acced-
ing States of the date of each signature, the date of deposit of each instrument
of ratification of and accession to this Convention, the date of its entry into force
and other notices.

6. This Convention shall be registered by the Depositary Governments pursaant
to Article 102 of the Charter of the United Nations,

Article XXV

Any State Party to this Convention may propose amendments to this Conven-
tion. Amendments shall enter into force for each State Party to the Convention
mmmnmmmmmmwnmuammm
Parties to the Convention and thereafter for each remaining State Party to the
Convention on the date of acceptance by it.

Article XXVI

Ten years after the entry into force of this Convention, the gnestion of the re-
view of this Convention shall be included in the provisional agenda of the United
Nations General Assembly in order to consider, in the light of past application of
vention has been in force for five years, and at the request of one-third of the
the Convention, whether it requires revision. Howerver, at any time after the Con-




States Parties to the Convention, and with the concurrence of the majority of ‘
the States Parties, a conference of the States Parties shall be convened to review

this Convention.
Artiole XXVII

Any State' Party to this Couvention may give notice of its withdrawal from
the Convention one year after its entry into force by written notificaion to the
Depositary Governments. Such withdrawal shall take effect one year from the
date of receipt of this notification.

Article XXVIII

This Convention, of which the Chinese, English, French, Russian and Spanish
texts are equally authentic, shall be deposited in the archives of the Depositary
Governments. Duly certified copies of this Convention shall be transmitted by the
Depositary Governments to the Governments of the signatory and acceding States.

IN wiTNESS wHEREOY the undersigned, duly authorlud, hav_gauned this Con-
vention.

DoxE in ,nttheeltluotl’nudon.m“d Washlnzton,
the ————————u— day of one thousand nine ! undred and
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List of States that have Deposited Instruments of Ratification of (or accen-
sion to) the Convention or International Liability for Damage Caused by Space
Objects. Done at Washington, London and Moscow, March 29, 1972, (U.4. fenate
advice and consent to ratification given October @, 1072 ; ratified by the Prezident
May 18, 1078; ratification deposited October 9, 1978. Entered into force for the
United States on October 9, 1978 “Treaties and Other International Acts” (TIAS

7702).
Totals as of July 1075:
Signatures : 71 plus the Ukrainian 8. 8. BR. and Byelorussian 8. 8. R.
Ratifications : 28 plus the Ukrainian 8. 8. R.

Accessions ;: 6.
THE SPACE LIABILITY CONVENTION
Washington Moscow ! London
Country Signsture  Ratification Signstwre  Ratification Sigastwre  Ratificstion
United States..._........ Mer. 29,1972 Ot 1873 Mar. 29,1972 Oct. 1973 Mar. 29,1972 Oct. 1m
) o, S m -3 3

Argonting 5, 1972

u.mz

.. Mar. 29,1972
"""""""""""""""""" 13,1972 Mer. 9.1973
J.u:'y 2%:;972 Iay “,1972

“ier. "M, 1972
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APPENDIX B
PRESIDENT CARTER’S SPACE DIRECTIVES

Warrs Houax Press Rrieasz (DxscrirTioN or A PrEsipENTIAL
Dirzcrive ox Nationar Seace Poricy)

Tax Warre Housz,
June 20, 1978.

The President directed under a Presidential Review Memorandum
that the NSC Policy Review Committee (PRC) thoroughly review
existing policy and formulate overall principles which should guide our
space activities. The major concerns that prompted this review arose
from growing interaction among our various space activities.

This review examined and the resultant Presidential Directive
establishes:

A government policy oversight system to review and revise
space policy as ;

Ground rules for the balance and interaction among our space
programs to insure achievement of the interrelated national
s&céu'ity,d economic, political, and arms limitation goals of the

» L ; m

Modifications to existing policies, the appropriate extent of the
overlapping technology, and product dissemination by the sectors.

This Presidential Directive establishes an NSC Policy Review
Committee to provide a forum to all Federal agencies for their policy
views, to advise on proposed changes to national space policy, to re-
solve issues ref to the Committee, and to provide for rapid
referral of issues to the President for decision as necessary. This Com-
mittee will be chaired by the Director of the Office of Science and
Technology Policy, Press. Recognizing that the civilia\ space
grogtm 15 at the threshold of change, the ident has asxed the

RC to assess the needs and aspirations of the nation’s ci.ii space
p . The United States has built a broad national base in space
and aeronautics. At issue is how best to capitalize on prior investments
tn'md set the needed direction and purpose for continued vitality in the

uture.

Under the Presidential Review Memorandum the emphasis was to
resolve potential conflicts among the various space program sectors
and to_recommend coherent space principles and national space
poli:ly. In focusing upon these issues, the Policy Review Committee
concluded that our current direction set forth in the Space Act
of 1958 is well founded and that the J;reponderenee of existing prob-
lems was related to interactions and resultant stresses among the
various space prograins. For this reason, the classified portion of the
recently signed Presidential Directive concentrates on overlap ques-
tions. It does not deal in detail with the long-term objectives of our
defense, commercial, and civil programs. Determining our civil space
policy, outlined above, will be the next step.

As a result of this in-depth review, the President’s Directive estab-
lishes national policies to guide the conduct of United States activities
in and related to space p: ms. The objectives are (1) to advance
the interests of the United States through the exploration and use of
mo and (3) to cooperate with other nations in maintaining the free-

of space for all activities which enhance the security and welfare
of . The space principles set forth in this Directive are:
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The United States will pursue space activities to increase
scientific knowledge, develop uséful commercial and government
applications of space technology, and maintain United States
leadership in space technology. o

The United States is committed to the principles of the ex-
ploration and use of outer by all nations for peaceful pur-
poses and for the benefit of all mankind. .

The United States is committed to the exploration and use of
outer space in support of its national well-being.

The United States rejects any claims to sovereignty over outer
space or over celestial bodies, or any portion thereof, and rejects
any limitations on the fundamenu{ right to acquire data from

ace.
sP'l‘he United States ¥ ds that the space systems of sny nation
are national property and have the right of p through and
operations in space without interference. ful interference
with space systems shall be viewed as an infringement upon

sovereign righte. e .
The United States will pursue activities in space in_ s:ﬂ)on
of its right of self-defense and thereby strengthen national se-
curity, the deterrence of attack, and arms control agreements.

The United States will conduct international cooperative space
activities that are beneficial to the United States scientifically,
polimca%y, economically, and/or militarily.

The United States will develop and operate on a global basis
active and passive remote sensing operations in support of
national objectives. ) o

The United States will maintain current responsibility and
management relationships among the various space programs
and, as such, close coordination and information exchange wi
be maintained among the space sectors to avoidl unm
duplication and to allow maximum cross-utilization of all

capabilities.

Our civil space p will be conducted to increase the body of
scientific knowledge about the earth and the universe; to develop and
operate civil applications of space technology; to maintsin d;lited
States leadership in space science, applications, and technology; and
to further United States domestic and foreign policy objectives within
the following °(Fnidelines:

. The United States will encourage domestic commercial exploita-
tion of space capabilities and systems for econemic benefit and to
%rognote the technological position of the United States; however, all

nited States earth-oriented remotc sensing satellites will require

United States government authorization and supervision or regulation.

Advances in earth imaging from space will be permitted under con-
trols and when such needs are justified and assessed in relation to
civil benefits, national security, and foreign policy. Controls, as
appropriate, on other forms of remote earth sensing will be established.

_Data and results from the civil space programs will be provided the
widest practical dissemination to improve the condition of human
beings on earth and to provide improved space services for the United

States and other nations of the workd.
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The United States will dev ,m’;ge, and operate a fully opera-
tional Space Transportation System (STS) through NASA, in cooper-
stion with the Department of Defense. The STS will service all
au mq)_m_dm—domestw and foreign commercial and
governmen will provide launch priority and necessary security
to mational security missions while recognizing the essentially open
character of the civil space .

Our national socun‘etg space programs will conduct those
activities in space which are necessary to our support of such functions
s command and control, communications, navigation, environmental
nomton:g; warning and surveillance, and space defense as well as to
support pe formu! titfm am:l execsnion ;)f plgt.ional policies; l'lll‘(lil to
support t anning for and conduct of military operations. These

s will be conducted within the following guidelines:
ty, including dissemination of dats, shall be conducted in
rdance with Executive Orders and applicable directives for pro-
tection of nationsl security information. Space-related products and
shall be afforded lower or no classification where possible

to it wider use of our total national space cupabilitiy.
e Secretary of Defense will establish a program for identifying
and integrating, as appropriate, civil and commercial resources into

mbt;:yn topontm uring national emergencies declared by the

Survivability of space systems will be pursued commensurate with
the planned need in crisis and war and the availability of other assets
to perform the mission. Identified deficiencies will be eliminated and
an ive, long-term program will be applied to provide more

survivability through evolutionary changes to space systems.

The United States finds itself under increasing sure to field
an anti-satellite capability of its own in response to Soviet activities
in this area. By exercising mutual restraint, the United States and
the Soviet Union have an opportunity at this early juncture to stop
an unhealthy arms competition in space before the competition de-
velops & momentum of its own. The two countries have commenced
bilateral discussions on limiting certain activities directed against
3.00 objects, which we anticipate will be consistent with the overall

8. of maintaining any nation’s right of passage through and

tions in without interference.

While the United States seeks verifiable, comprehensive limits on
anti-satellite capabilities and use, in the absence of such an agreement,
the United States will vigorously pursue development of its own
capebilities. The U.S. space defense program shall include an inte-
grated attack warning, notification, verification, and contingency
reaction capability which can effectively detect and react to threats
to U.S. space systems.
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Taz Warre House—Ocrossr 11, 1978
Facr Suzer
U.8. CIVIL SPACE POLICY

The President announced today a space policy that will set the direc-
tion of U.S. efforts in space over the next decade. The policy is the
result of a 4-month interagency review requested by the President in
June 1978. American civil space policy will be centered around three
tenets:

First.—Our space policy will reflect a balanced strategy of applica-
tions, science and technology development containing essential key
elements that will: :

Emphasize space applications that will bring important benefits
to our understanding of Earth resources, climate, weather, pollution
and agriculture, and provide for the J)rivate sector to take an increasing
resgonsibility in remote sensing and other applications.

mphasize space science and exploration in a manner that retains
the challenge and excitement and permits the Nation to retain the
vitality of its space technology base, yet provides short-term flexibility
to im fiscal constraints when conditions warrant.

Take advantage of the flexibility of the Space Shuttle to reduce
the cost of operating in space over the next two decades to meet
national needs.

Increase benefits for resources expended through better in tion
and technology transfer among the national space and through
more joint projects when appropriate, therebmerenm:g the return
on t;:e $100 bi tion investment in space to the benefit of the American
people.

Assure American scientific and technological leadership in space
for the security and welfare of the Nation and continue R. & D. neces-
sary to provide the basis for later mmatic decisions.

. Demonstrate advanced  technological capabilities in open and
mag:nﬁ::ive ways having benefit for developing as well as developed
countries.

Foster space cooperation with nations by conducting joint programs.
_ our support of the comtinued dev tmg:em of & legal
or?gnme for space that will assure its safe and peaceful use for the benefit

Second.—More and more, is becoming a place to work—an
extension of our environment. In the future, activities will be pursued
in space when it appears that national objectives can most efficiently be
met throuqn space activities. :
thntilﬂi";d tsnz.nt;itl: feasible nor necessary at this time to commit
the Uni a hx:wlulenao space engineering initiative
eom&cﬂbb to Apollo. As resources and man r mgtuiremnnts
for Shuttle development phase down, we will have the flexibility to give
greater attention to new space applications and exploration, continue
programs at present levels or contract them. To meet the objectives
specified above, an adequate Federal budget commitment will be made.

l
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Space applications

As a part of his overall review and in accordance with his desire
to increase emphasis on uses of space for a wide variety of practical and
economic benefits the President made the following decisions:

Remote sensing systems.—Since 1972 the United States has conducted
experimental civil remote sensing through Landsat satellites. There are
many successful applications and users, including Federal departments,
other nations, a number of States, and a growing number of commer-
cial organizations. The United States will continue to provide data
from the developmental Landsat program for all classes of users.
Operational uses of data from the experimental system will continue to
be made by public, private, and international users. Specific details and
configurations of the Landsat system and its management and organi-
zational factors will evolve over the next several years to arrive at the
appropriate technology mix, test organizational arrangements, and
develop the potential to involve the private sector.

Integrated remote sensing system.—A comprehensive plan coveri
expected technical, programmatic, private sector, and institutiona
arrangements for remote sensing will be ex;;lored. NASA will chair an
interagency task force to examine options for integrating current and
future systems into an integrated national system. Emphasis will be
placed on defining and meeting user requirements. This task force will
complete its review prior to the fiscal year 1981 budget cycle.

Weather satellites.—Separate ?ipemtlonal re({uinements for meteoro-
logical data over the past two decades have led to separate Defense
and Commerce's National Oceanic and Atmospheric inistration
(NOAA) weather satellites. The Defense community, NASA, and
NOAA will conduct a review of meteorological satellite programs to
determine the d to which these Krograms might be consolidated
in the 1980’s and the extent to which separate ’ghrograms supporting
specislized defense needs should be maintained. The possibility of in-
tcgn:d;d systems for ocean observations from space will also be
examined.

The private sector—Along with other appropriate agencies, NASA
snd Commerce w"llll“[:repm a plan of action on how to encourage pri-
vate investment direct participstion in civil remote sensing sys-
tems. NASA and Commerce will be the contacts for the private sector
on this matter and will analyze proposals received before submitting
to the Policy Review Committee (Space) for consideration and action.

. Communications satellite R. & D.—U.S. leadership in communica-
tions satellite systems will be supported by NASA. Selected techno-
logical opportunities to provide better frequency and orbit utilization
snd other longer term opportunities will be pursued. )

Communications cml&o services.—Some areas of communications
services—such as educational and health services and basic communi-
cations services for remote areas—involve low-volume and intermit-
tent use and have evidenced little interest from commercial satellite

wators. The Department of Commerce’s National Telecomraunica-

y er, possi t -
minmﬁoml public satellite services. This direction is intended
to stimulate the aggregation of the public service market drawing on
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the technology that is already in existence. The cy for Interna-
tional Development and Interior will work with lem in i
domestic experience in public service programs into potential programs
for lesser developed countries and the remote territories.

Future applications and economic activity.—It is too early to make a
commitment to the development of a satellite solar ‘sow station or
space manufacturing facility due to the uncertainty of the technology
and economic cos ts and environmental concerns. There are,
however, very useful intermediate steps that will allow the develo_p-
ment and testing of key technologies and experience in space industrial
operations to be gained. The United States will pursue an evolutionary

v
program that is directed toward ing new options which will be
reviewed periodically by the Policy %uvmw mmittes (Space).
The evolutionary program wi

e i o]

tegrated with montory w4 D. peoree il
integrated with a complemen ground R. . program—and wi
continue to evaluste I;he relt:gve costs and benefits of proposed
activities.
Space science and ezxploration
The President reviewed the space science and planetary exploration |
Wrm and determined that the U.S. priorities at any given time !
ill depend on the promise of the science, the availability of the :
particuiar technology, and the tary situation. The United States '
will maintain a position of leadership in space science and planetary
ontious & vigorous program of planetary axploration to und
ue 8 . ora er-
1 stand the origin and évolution of the solar system. goal in the years
shead is to continue the reconnaissance of the outer planets and to
conduct more deuiled‘exploudt;ion :ff Slt::um;;s b;ngmmmvnm' ;
| to continue comparative studies of the ne: i , Venus
; an% t?h‘;:st’,h?d to conchiet rmnmmce of W& .t:d asteroids.
‘ space telescope free-flying sa usher in a
new era of ast ,uweexploreinmalhrmolecules,qmu,
pulsars, and black to expand our understanding of the universe.
Develop & better understanding of the Sun and its interaction with
the terrestrial environment through space systems—such as the
, Solar Maximum Mission and the Solar Polar Mission—that will
i journey toward the Sun and Earth-orbiting satellites that will measure
'f the varistion in solar output and determine the resultant response of

,‘ the Earth’s atmosphere.

1 _Utilize the Space Shuttle and b, alone and in cooperation ; ¢
with other nations, to conduct basi h that complements !
Es life science investigations and human physi research.

Our policy in international space cooperation will include two basic i
. _ dgqmml)wpumo the best science available regardiess of national T
ol ori (2mo§£mlmi:mmwmmmlwm teﬂqﬂ; '
P an cooperativ ﬂlmt expmmen which ‘
f : hnbmehmmmﬁsdmﬁﬁcuim ;
7 Incrensed benefit for resousces expended i
/ : As a result of the President’s review, decisions made that will .
' incrense the benefit to the United States for resources expended.




W-_-—f

v

Strategy to utilize the Shuttle.—The administration will make incre-
mental improvements in the Shuttle transportation system as they
bexpme ?foesury isions on o{’gﬁndm? Slolh;utﬂe 8 sl:uy time in
orbit and future upper s capabilities (e.g., the reusable space tug
snd orbital transfei'i vehfc:l%e wfl: be exsmilfed tu:sﬁhef eontm&l of :zr
emerging space policy . interagenc orce will make
recommendations on what future v».sp:l‘)flftieg are needed. This tssk
force will submit the findings to the Policy Review Committee (Space)
prior to the fiscal year 1981 budget (%gle.

Technology sharing.—The Policy Review Committee (Space) will
take steps 1o enhance technology transfer between the space sectors.
The objective will be to maximize efficient utilization of the sectors
while maintaining necessary security and current management

- relationships.

Background

Early in his administration, the President directed a National
Security Council review of space policy. The emphasis was on coherent
space principles and national space policy and did not deal in detail
with the long-term objectives of our defense, commercial, and civil
programs. The review, completed in May 1978, resulted in s Presi-
dential Directive that set the basic framework for our civil space
roﬁg comqlewd last week. The President’s May 1978 directive estab-~
ished a Policy Review Committee (Space) to provide a forum for all
Federal agencies in which to advise on proi changes to national
space policy and to provide for rapid referral of issues to the President
for decision. This Committee is chaired by the Director of the Office
of Science and Technology Policy, Frank . In June 1978 the Presi-
dent directed the Policy Review Committee (Space) to assess the
future needs of the Nation's civil space program, and their report
formed the basis for the policy decisions outlined here. The following
agencies and departments participated : The National Aeronautics and
Space Administration, merce, Interior, culture, Energy,
State, National Science Foundation, Agency for Internationsl Devel-
opment, Defense, Director of Central Intelligence, Joint Chiefs of
Staff, and Arms Control and Disarmament cy, as well as the
Domestic Policy Staff, the National Security Council Staff, and the
Office of Management and Budget.
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GLOSSARY OF ACRONYMS

Aeargna:tics and Astronautics Coordinating
ar

Arms Control and Disarmament Agency
antiballistic missile

Army Ballistic Missile Agency

Aerospace Defense Center

Aerospace Defense Command

Atomic Energy Commission

Air Force Manual

. Alr Force Satellite Communications

Air Force Systems Command
Air Research and Deveiopment Command
Advanced Research Projects Agency

Apolio-Soyuz Test Program
Consolidated Space Operations Center
Defense Advanced Research Projects Agency
Deputy Commander for Space Operations
Defense Meteorological Satellite Program
Depeartment of Commerce
Department of Defense
Department of Energy




I0C ............ initial Operational Capability

IRBM ........... intermediate Range Ballistic Missile

[[c) A international Geophysical Year

JPL ............ Jet Propuision Laboratory (California Institute of
Technology)

MAJCOM ....... major command (USAF)

MILSATCOM ... military satellite communications

MOL ........... manned orbital laboratory

NACA .......... National Advisory Committee for Aeronautics

NACAA ......... National Advisory Committee for Aeronautics
and Astronautics

NAS ............ National Academy of Science

NASA .......... National Aeronautics and Space Administration

NAS Act ........ National Aeronautics and Space Act of 1958
(Public Law 85-568)

NASC .......... National Aeronautics and Space Council

NCA ........... national command authority

NOAA .......... National Oceanographic and Atmospheric Agen-
cy

NRL ............ Naval Research Laboratory

NSC ........... National Security Council

NSF ............ National Science Foundation

OMB ........... Office of Management and Budget

osD ........... Office of the Secretary of Defense

OoST ............ Outer Space Treaty

osTP .......... Office of Science and Technology Policy
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