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FOREWORD

This report documents the results of Study 2.5, "Study of the Commonality of
Space Vehicle Applications to Future National Needs, ' performed under NASA contract
NASW 2727, during Fiscal Years 1975 and 1976. Capt, R. F. Freitag and Mr. F. S,
Roberts, Advanced Programs, Office of Space Flight, NASA Headquarters, provided
technical direction during the course of the effort. The report is being issued in separate

classified and unclassified versions,

This report is comprised of four separate volumes entitled:

Volume I Executive Summary
Volume II Final Report
Volume III Detailed Data ~ Part I: Catalog of Initiatives; Functional

Options; and I'uture Environments and Goals »
Volume IV Detailed Data ~ Part II: Program Plans and Common
Support Needs '
The first two volumes summarize the overall report. The third volume presents
a catalog of the initiatives and functional system options; and thoughts on future environ-
ments and needs, The fourth volume matches the "initiatives! against the requirements
and presents detailed data on alternate program plans for alternate future scenarios, from

which likely supporting vehicle and technology needs are derived,

This volume contains a detail treatment of the methodology used for program plan

generation, including the alternate world scenarios which were postulated; the plan
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construction directives which resulted from consideration of the scenarios; the program
plans themselves; the needs for support transportation and orbital facilities implicit in
the program plans; and an extraction of those support needs likely to be needed in common

between NASA and the DoD in the 1980-2000 time period,
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INTRODUCTION

E~5763

This volume of the final report on the Study of the Commonality of Space Vehicle
Applications to Future National Needs contains that part of the study dealing with the deri-
vation of program plans utilizing the initiatives, fﬁnctions, and domestic and world environ~
ments which were generated in the first half of the study and are reported in Volume III; and
analysis of the program plans to extract required building block and technology supporting

needs, from which common NASA and DoD needs in the 1980-2000 time period are derived.

The methodology of alternate world future scenarios is utilized for sgelecting a
plausible, though not advocated, set of future scena;'ios each of which results in a
program plan appropriate for thé respective environment. Each such program plan gives
rise to different building block and technology requirements, which are analyzed for common
need between the NASA and the DoD for each of the alternate world scenarios. An essentially
invariant set of system, building block, and technology development plans is presented at the
conclusion, intended to allow protection of most of the options for system concepts regard-
less of what the actual future world environment turns out to be, Thus, building block and
tech.nollogy needs are derived which support 1) each specific world scenario; 2) all the world

scenarios identified in this study; or 3) generalized scenarios applicable to almost any future

environment.

The output of the study included in this volume consists of the ''building blocks, "
i, e.: transportation vehicles, orbital support vehicles, and orbital support facilities; the
technology required to support the program plans; identification of their features which could

suppoit the DoD and NASA in comamon; and a complete discussion of the planning methodology.
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METHODOLOGY '

A number of techﬁiques are known for constructing program plans in such a form
as to allow ready extraction of building block and technology needs. Since the method used
for construction of the program plans from which the commonality conclusions are derived
can greatly influence the results obtained, it was initially intended that several techniques
would be utilized in parallel, with the inclusion or exclusion of pa:rticular system initiatives
from axﬁy particular program plan being decided cn the basis of selection criteria which are:
(1) wholly numerical, (2) wholly subjective, and (3) combination schemes which utilize
numerical evaluation factors as an aid in the judgment process. It was decided part way
through the study due to the unexpected emphasis on the initiative system concepts of
Volumeé III, that time and resources did not permit the application of more than one such
methodplogy in the desired depth; consequently the method of alternate world scenarios
was selected as one which could utilize the future world environment data (generated in the
first part of the study and appearing in Volume III) effectively, and yet be capable of yielding
pziograrfn planning data not tied to any one particular interpretation of what the future will
be like, The intent was to generate a set of program plans responsive to a set of alternate
scenarios which are so defined as to represent a reasonable spectrum of possible futures,
so that most futures which reasonable people might conceive would fall inside the spectrum
covered. Past studies have shown that useful results can be obtained using such techniques
without embracing any particular version of the future, which might otherwise prove con-

troversial, differ from listener to listener, and detract from the utility of the work.



A very limited separate methodology activity was undertaken in parallel with that
of the alternate world scenarios with an aim to provide a quantitative algorithm which could
be used for the objective cost/benefit evaluation of program plan material, once the required
variables and their value have been identified, A first cut at such an algorithm has been
derived and is presented in Appendix A of this volume. Perusal of this Appendix will quickly
indicate that a large number of variables must be quantified in terms of the system's utility
under the particular future world conditions being considered. Once this is accomplished,
whether done subjectively, by consensus, or by fiat, program plans can be evaluated quan-
titatively and rank ordered. Much more -work is recommended on such algorithms should

there be serious interest in their use.

For all of the above reasons, it is the method of alternate future scenarios which
has been selected for use in this study as a tool for developing alternate program plans,

in order to derive common NASA/DoD supporting needs.
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E-5720

The outline of tiw program planning portion of the study is shown in the ;iiagra.m on
the facing page. The outputs of the previous portionsof the study are utilized in generation of
the alternate world scenarios, For each scenario a set of executive directives is derived,
intended for guidance to the NASA and DoD for structuring| their programs consistent with the
kind of scenario and the latent information in its definition. These executive directives are
then amplified for each scenario resulting in specific instructions for the construction of
program plans responsive to the scenarios, formatted using the functional system categoriza-
tion scheme evolved in the first half of the study. Thus for each space function, instructions

are developed to enable six alternate program plans to be generated.

The program plans are thus developed utilizing the specific instructions derived above
to select initiatives from the functional system options data bank, which contains the initiatives
collected and conceived during the first half as well as initiatives based on the NASA and DoD
mission models. These program plans are developed as a function of time, and their
yearly ¢ost is estimated. The sum of the cost of the program plans is then compared with
the budget contained in the executive directives for the particular world being considered.

If the program plan is grossly different than the budget requirements in the particular world,

the program plan generation method is iterated until a rough correspondence is obtained.

Once the six alternate program plans are thus generated, supporting "building block"
transportation vehicles, orbital support facilities, and needed technologies are extracted
for each program plan. It is this information which is utilized for assembling the output
of the study, i.e., the separate and common NASA/DoD needs for building blocks and
technology for each particulé.r world considered,ﬁ as well as general development plans for
systems, building blocks, and technologies which protect most of the options and-are not

dependent on particular assumptions of the future.
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Outline of Program Planning Portion of Study
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In order for a methodology based on future world scenarios to be useful, it must
be based on views of the future encompassing a large spectrum of possibilities, both domestic
and international, which include most of the reasonable options which significant numbers
of authorities would be likely to include if they were questioned. That is a very great order
indeed, and clearly can only be approached, particularly in a very limited study such as this.
Consequentl‘y the scenarios were constructed from two main sources of information., The
first contained the views of the future developed in the first portion of the study from dis-
cussion with selected, informed, and authoritative people including members of the scientific
community, government, industry (a list of people contacted for discussions is contained in
Volume II); a review of documentation published in long-term projections or long-term views
of the world in the next century or toward the end of the century; and in-house thoughts in
this area. The draft resulting from that effort was checked against the second source: the
""Outlook for Space' study portion on future world environments. The Outlook for Space study
made a very comprehensive and thorough investigation in this direction, possibly the best
that has yet been done. Some of the pertinent material that was developed by the responsible
working group as well as some raw tapes from the Smithsonian Institution Symposium on
Future Environments were reviewed as a second major source of inputs for our study. It
was heartening to note that generally there was very little discrepancy between the gross
notions of the future developed in the first part of our study and those which were generated
by the Outlook for Space future environment investigation. Our study, of necessity, was
broader than that of the Outlook for Space since it had to include the international ideological
and military environment in considerable depth. On the other hand, our study was not able
to be as deep, as thorough, and as detailed in the world situations in general and in the domes~

tic situations in particular, in which the Outlook for Space study material is outstanding.
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The combination of data sources discussed above gave us a feeling that while we
could not, of course, predict the future, we had a reasonable feel for the likely trends
in areas crucial to program planning; and while we make no claim for 'the uniqueness of the
conclusions, we are reasonably confident that we haven't erred in a gross way. Itis

unlikely that conclusions from any of the more recognized sources would be grossly

different in particulars that radically impact the support needs of space systems.

The problem then narrowed to the spectrum of conditions that should be reflected
in the world scenarios, i, e., should the sct;narios treat only variants of highly likely
alternate scenarios, lending relatively little insight on the impact of the entire broad
spectrum of futures including extreme or catastrophic views of what the future might
hold; or should the scenarios cover the broad spectrum of futures at the expense of mahy
of the more moderate and perhaps more likely views of the future: After some thought
it was decided that the latter view would best serve a very limited study such as this one
" because it would lend insight to supporting needs and common functions for other con-
ditions, even those that were not likely; it being then possible to make some generalized
statements on common supporting needs not tied to any particular view of the future and thus
applicable to any view, It must be emphasized at this point that none of the scenarios which
were selected is advocated by The Aercspace Corporation or by the study team in any way,
They are simply an attempt to place bounds on the future conditions to be represented in

this study and from which commonality of DoD and NASA supporting equipment can be derived.’
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Three international environments most grossly affecting the DoD establishment were
therefore chosen, as illustrated on the following figure, and are shown as balance, instability,
and confrontation between major powers. The first environment, which leads to the worlds
number 1 and 2, is a condition in which a balance exists between the grezt international
powers., This balance could be based on nuclear strength, resources, economic strength,
or some combination of all three. The balance is not seen as labile or fleeting, Ic;ut rather
as a solid achievement in fact. Such a balance, as described in Volume III, could be achieved
between five, six, or even more groupings of nations rather than in a bipolar orientation such
as exists in the world today with the U.S. versus Russia. The international situation is there-
fore portrayed as stable, with the period of stability expected to last at least through the end
of the century, with the small disadvantaged nations remaining small and disadvantaged
and the large or powerful nations -remaining large and powerful. No moves can be made by
any major power which would greatly disrupt this overall balance due to real pressures from
a concensus of the other powers, whether international peace treaties or pledges not to engage

in cold war are honored or not.

The second international environment is an instability among the major powers
in which there is great maneuvering in an attempt to continually gain advantage ideologically,
economically, or physically. This leads to Worlds #3 and #4. Though it is not a situation
of stability, it is a condition in which no real winner is expected to emerge in the next
twenty-five years who would be so strong as to precipitate an international confrontation

leading to general nuclear war in this time period,
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Spectrum of Representative Scenarios
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The third major envir;::nment is represented by an as’sumption that two or three
of the major world powers form an alliance against the United States. For instance, this
could bé China and the Soviet Union after reconciliation, or Japan and China, or Japan
and the Soviet Union, or all three. Such an alliance would very rapidly lead to a preemp-
tive confrontation with the United States and to general nuclear war. It is assumed that

the war would occur in the year 2000 in World #5, and in the year 1990 in World #6.

The domestic environment is much more complicated than the international one,
in the sense that there is no simple set of adversaries which shapes national policy for
_ survival; rather there are many factions pulling in diverse directions--economic, political,
technological, ethnic, and ideological. For the purposes of this study, we chose to portray
two extremes of internal attitudes of the people for Worlds #1 through #4, which are repre-
sented in trends towards isolationism and conservatism, as opposed to expansionistic,
confident, mercantile trends. Thus in World #1 we see an internal trend toward iso-
lationism, which combined with an international balance of power leads to a national
policy outwardly manifested in something very near to the populist movement of the 1890-95
time périod (these attitudes would now result in de facto isolationism and the refusal to
assume international leadership), The domestic environment would include a distrust
toward activities which require centralized government control. The emphasis would be
on management by referendum instead, The military would be compelled tc emphasize
defense as versus offense. National ventures would have to appeal to the man in the
street with immediate payoff as opposed to long-range economic aid, which would result
in de-ernphasis of long-range ventures in favor of practical utilization of available
techniques, Large-scale projects would be financed largely through prior popular sub-

scription, Under these circumstances, the general attitude of the public toward
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technology might be viewed as one of mistrust, and toward space in general one of dis-
couragement in favor of more understood and less flamboyant applications of technology.
The military would likely be resented regardless of how small its budget, and its
offensive capability severely limited. The entire domestic mood would likely result in
repression and de-emphasis of high technology in favor of support of programs giving

immediate relief or aid to the man in the street and yielding the maximum number of jobs.

Contrasted to such a world would be World #2 in which the international balance
and relative climate of peace assumed to exist would be exploited by caiaital in vigorous
expansion both domestically and internationally in something which might be called neo-
mercantilism, resembling perhaps the golden decade of Japanese expansion in the 1955-65
time period. Under these situations, centralized {(government) hi.gil technology activities
would also be expected to prosper. Representative management rather than direct referen-

dum would be used for effective organization.

The military would be tolerated and seen as a necessary stragetic deterrent to
maintain the climate of peace as well as to maintain military and diplomatic options. '
Its expenditures would not be expected to be extreme, however, and projects common
with the civil agencies would be encouraged. The view toward technology in general would
be one in which all technologies would be viewed as candidates for exploitation for economic
return. The attitude toward space would be accepting, when and where economic benefit
could be shown to be the result. In addition, the climate of peace existing in the world
would be conducive to scientific explorétion and expansion of knowledge for its own sake

as well as for its fallout on the economy.
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In the first world, the iikely budget for financing U. S, space projects is expected
to be small, judging by the domestic mood toward technology, space, and the military.
The planning horizon for programs is expected to be fairly near-term, with far-term
projects mistrusted and discouraged. In contrast in World #2, while the military is still
barely tolerated, civilian space is accepted and exploited. Under such conditions the
military budget is‘expected to be fairly small, arc;urid one billion a year; however, the
civilian budget is expected to be the largest of any scenario in this study - somewhere
between three and six billion per yvear, (Note that while some of this money is sure to
he returned to the investing capital or to result in increased production, only the outlays
are shown in the budget.) The combination of internal and external environments leads

to a mid-term or far-term planning horizon in World #2.

In Worlds #3 and #4 we have an unstable situation in the international scene
combined with two different views of the domestic situation similar to those espoused in
Worlds #1 and #2. World #3 leads directly to a domestic situation best described as a
similarity to the "New Deal''. Under these conditions, welfare and WPA-like projects
would proliferate. The benefit is for the man-in-the-street. It is a negative view of
progress in which the physical plant in industry is enlarged rather than modernized to
cope with the demands, and the employment of people is in mind-numbing mass activity
rather than in innovative enterprises. The military-industrial complex exists but does
not flourish. Under such conditions, high technology lacks impetus or support; the
military is somewhat discouraged; and the attitudes toward space are neutral. It is
expected that in this internally negative and internationally unstable situation, the size

of the military budget would be not unlike that of today's DoD space budget -- somewhere
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between one and three billion -- whereas the civilian budget would be expected to be
relatively small. The emphasis would be on near-term planning, with far-term projects

deferred,

In World #4 a confident-innovative-expansionistic view internally combined with
the maneuvering due to the external instabilities, channels activities in a positive direction
very much as in World #2. New technology is innovative and new ventures proliferate.
There is a prudent conservationism of U.S. resources tempered by an emphasis on in-
creased allocation to R&D in exportable technical products and programs. The facilities
of industrial plants are modernized rather than simply utilized and expanded, the modern-
ization including production of technological specialties in which the U.S. is unexcelled.
Rapid expansion is seen also in the production of industrial staples, Improvement is seen in
communities and municipal facilities. Public utilities increase their service. Much of
thjis is achieved through c.reative legislation directed toward constructive motivation of
leadership people in the private sector as well as in government. Under these corditions,
something very much akin to the New Frontier administration would emerge, in which
technology in general and space in particular are encouraged and seen as a vital medium,
The military is encouraged both in offense and defense capability, responding to the in-
creased needs due to the international maneuvering., The space budgets under these condi-
tions are likely to be quite 1arg|e for the military, and for NASA about the same or glightly
larger as today., The horizon }for planners would be fa.r-te.rm, with innovative high

technology systems meeting approval,

Now we come to Worlds #5 and #6. In both of these worlds there is a sure inter-
national confrontation with the hostile axis or coalition. In case of World #5, we assume a

preemptive strike on the part of some enemy in the year 2000. In World #6 we assume
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the strike to occur as early as the year 1990. Such a preemptive strike is to be expected

whether the U,S. wants it or not and it is assumed that no amount of talk will prevent it.
Although t:he exact nature of the enemy coalition would require further study, it is unim-
portant for this scenario. In World #5 the internal domestic environment can best be
characterized as ambigious, There are negative  as well as positive trends in balance.

A similar situation might exist to that of immediate pre-World War II history in which the
U.S. resolved not to become involved unless we wezxe attacked, Under these conditions,
there would be an attempt to maintain some order and some growth in the internal economy
while viewing the externally mounting situation with great alarm but generally unwilling to
mobilize fully against it. The dominant national policy would be to provide "both guns and
butter' in a balanced proportion, recognizing that while war is inevitable it is a long way off,
and that an entire generation cannot be occupied preparing for a war 25 years away without
losing their resolve. The internal circumstances would lead to a national policy which would
encourage technology providing it finds common civil and military use., It would encourage
and even exhort the military to carefully prepare for the confrontation. Space would be

seen as a vital medium and encouraged in both military and civilian activities, and common
use of military and civil hardware, techniques, subsystems, etc., would see their peak in
this scenatrio. Under this world condition, the yearly military budget could be expected to

be quite latge (between four and seven.billion) in the 25-year period of interest. The civil
budget would be expected to be quite small compared to that of World #2, for instance, though
not very much different from that of today (in the order of one to three billion per year). The
planning outlook would be mid-term with far-term projects deferred because of the uncertainty

due to the impending war.

In contract to World #5, the World #6 domestic attitude is assured to be one of

recognition of the impending doom resulting in no-nonsenge preparedness to meet the
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adversary. This, of course, can be seen as very similar to the ‘U, S. attitude shortly after
formally entering World War II. The national policy would be one of mobilization of all
resources toward the impending conflict. In such a world centralized high technology

activity would be mobilized for immediate final development of pre-planned military systems,
Weapon systems would be deployed and proliferated for protection of vital industrial installa-
tions, population centers, and transportation arteries. The military would be seen as the
only hope of survival of the nation in its currently recognized form, New technology would

be discouraged unless the resulting developments were weapon related and of such form as

to allow immediate military application. Use of space would be discouraged in contrast to more
understood terrestrial operations, except-near-term and-weapon-related projects. The likely
budget for the military would be extremely large (in excess of ten billion per year), whereas
the civilian space budget would more than likely be very small and in every way subordinate to

military requirements., The planning horizon would of necessity be very near-term.,

The scenarios described above probably span the spectrum of international and
domestic situations which will define the U.S. environment in the period 1980-2000., We
take no position as to which world we are currently in, which world we think is most likely,
or whether any world described is likely or réalistic. However, it is reasonably fair to say
that this spectrum is probably broad enough to. include many of the dominant features of likely
developments in international and domestic situations for the next 20-25 years; but the exact
shape-of those developments is not known, probably not predictable, and not useful to speculate
about. It is the aim of this spectrum of scenarios to enable the generation of a set of program

plans from which information may be extracted applicable to any future world which is likely
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to exist. This spectrum of representative scenarios is thus utilized as the departure point
for derivation of the program plans, and is central to the methodology adopted in this study
for derivation of likely common needs for supporting space oﬁerations of NASA and DoD

in the 1980-2000 time period. |

24



SECTION 4

PLAN CONSTRUCTION DIRECTIVES
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PLAN CONSTRUCTION DIRECTIVES

The alternate world scenarios described in the last section must be interpreted
in terms of specific directions to the military and civilian national establishments. These
establishments would guide their program plans to be responsive to the domestic and

international situations as described by the alternate scenarios.

This section includes two types of directives based on the scenarios: one, the
executive directives aimed at the military and civilian establishment leadership, and the
other a more detailed set of directives such as might be issued by those leaders for the

guidance of their planning organizations.
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EXECUTIVE DIRECTIVES FOR THE CIVILIAN SPACE PROGRAM MANAGERS
F-2746

In this chapter each alternate world scenario is interpreted both in a general and
in a specific sense in its implications for the civilian space programs. The topics addressed
in the general sense include the budget to be expended, the time-frame stability, the reliance
on military programs, the emphasis to be placed on innovation, the emphasis to be placed on
international programs, and the likely role of man in space. In the specific directives, the
magnitude of effort in earth-oriented applications versus those of exploration, science, and’
in techriology are specified. Each of these factors is interpreted for the particular world
situatioh applicable to each of the six alternate worlds. As an example, technology activities
might be expected to be very minimal in Worlds #1 and #6 whereas very large in World #2
and moderate in Worlds #4 and #5. The use of man in space is probably incompatible with
the attitudes of World #1. In World #2, however, the role of man is large for exploration,
science, and when otherwise justified; similarly in World #4. In World #6, man probably has
a small role but only in areas supporting military applications. In World #1, though the
total program is small, there is a reliance on military technology in order to maximize the
dollar invested in space; whereas in World #2, military technology need not be utilized for
civilian space programs unless it is very easy to do so, and parallel programs are to be
expected rather than common programs, In contrast, in World #5 commonality although
not required would be emphasized. In World #6, military technology would absorb practically
all the available money, and civilian programs would have to rely on military technology or
dual-role systems. The planetary exploration program would be non~existent in Worlds #1

and #6, very large in World #2, and moderate to small in the other worlds.
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CIVILIAN SPACE PROGRAM EXECUTIVE DIRECTIVES

WCRLD #1 WORLD #2 WORLD #3 WORLD #4 WORLD #5 WORLD #6
Time Frame Stabilsty Status-quo for 25 yrs Rapid growth for 25yrs  |Little progress for 25 yrs | Rapld growth for 25 yrs ;T,mﬂ ﬁ?ﬂs ;Irnsuted H:;:'? n;qzﬂn;t ;gg:’t]"i;_ )
Planning Herfzon/Space BudgelINear-termKlB Mid-ffar-term/ 3-63 Near-term/ 18 Far-term/ 38 Mid-term/ 1-3B Near-term/ < |B
New Starts Few Many, whenever econom-1c. Fairly many Moderate number Nane solely civitian

fc payoft indicated

Reliance on Miltary Programs

Wilize miltary tech-
nology to max. extent

Emphasize common use,
but reliance not required

Utilize military tech-

{nology where practical

Common use encouraged
tat not required

Rely heavily on military
programs

Rely totatly on military
or faliout

Emphasis for clear

Emphasis on Innovation Minimize economic payoll Minimize Emphasize Neutral None
Emphasis on International None, except for communi-
Programs Minimize Emphasize, encourage  [Discourage Encourage Ambiguous cation between allies
. Large, whenever Only if shared for
Role of Man in Space Nene economically justified Minimal Moderate emphasis military payoff Only for miiitary payeff
_ . Smat! effert, unless im-
(E)ar?er:ﬂed Materialistic  §Small effort Large effort Moderate effort Large effort Moderate effort mediate milftary payoft
Applications
Humanistic  [very small effort Large effort Small effort Moderale effort Small effort Very small, If any
Exploration None Large effort Essentrally none Moderate effert Small effort None
Minimum, unless im-

Sclence Very small effort Large effort Smmall effort Mederate etfort Moderate effort mediate military payoft

Minimum supporting Large effort - Moderate effort if common{Mimmum, unless im-
Technology activities lead the wor ¢ small effort Large effort with mittary mediate military payoff
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SECTION 4 (b)

MILITARY SPACE PROGRAM EXECUTIVE DIRECTIVES
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MILITARY SPACE PROGRAM EXECUTIVE DIRECTIVES

In this section, the alternate world scenarios are interpreted lfor the leaders in the
military establishment, with similar general considerations as those of the civilian directives
-such as number of new starts, reliance on civilian programs, and emphasis on innovation;
‘but with the specifics being keyed to the very different functions of the military and the civil
establishments, Thus the particular roles to be played by the strategic versus the tactical

forces, versus those with responsibility for defense of the homeland are spelled out.
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SECTION 4 (c)

INSTRUCTIONS TO SPACE PROGRAM PLANNERS
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E-5719

The executive directives of the previous section must be interpreted further by
the civilian and military leaders ih order to form concrete instructions to their planning
directorates, if program plans a‘re to be put together consistent with the guidelines implicit
in the six alternate world-scenarios previously defined. To this end, specific instructions
for the space program planners were generated in seven explicit activity description sheets.
The instruction sheets are shown following this page but the general content of the sheets

is illustrated on the facing page.

There are seven sheets of instructi.ons, one for each major category of civilian
and military function ranging from civilian observations to military weaponry. Each
sheet lists the magnitude of effort; the gmphasis on near-, mid-, or far-term activity;
and the degree of commonality with the other agency which is desired of the program
element for each space function. The space functions are those described and identified
in Volume III. Thus for example, the civilian observation functions have four major
categories: observation of the surface, the ocean, the atmosphere, or space. These are
broken dowhn into observations of resources and pollution, boundaries, disasters, sea
state and ocean physics, collision avoidance, weather, atmospheric physics, astronomy,
geodetics, planetary exploration, and physics. For each of these functions the activity
to be included in each of the program plans is described. The following seven sheets of
space program planning instructions follow the format of the illustration and contain the
specific instructions for the building of space program plans interpreting the implicit
and explicit instructions contained in the definition of the six alternate world scenarios.
A scanning of the seven sheets will show the specific differences reflecting the nature of

the alternate worlds.
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E-5719

Instructions to Space Program Planners

[ MILITARY WEAPONS
I ) ' MILITARY SUPPORT
MILITARY COMMUNICATIONS
I MILITARY SURVEILLANCE
[ CIVILIAN SUPPORT
[ CIVILIAN COMMUNICATIONS
CIVILIAN OBSERVATION .
FUNCTION WORLD #1 WORLD #2 il WORLD #6
s Smalf Effort ¢ Large Effort » Small Effort
Resources! |e Near-Term ¢ Far-Term ¢ Near-Term
Surface Pallution ¢ Common With o Common Desired [{is¢ Use DOD Only
Observation . DOD Required But Not Required| jf
Boundary -~ —m ) —r
Disasters . s l —
Sea State, 5
Ocean Ocean Physics - s
Observation|Collision o
Avoidance e -
Atmosphere Weather wan e ( Py
Observation|atm ~ physics e s { wrns
Astronomy e~ s } -
Space Geodetics —— er % -
-_|Planetary ¢ VerySmall Effort |e Large Effort S
Observation . None SEVEN
1 . - -
Exp of'atlon ¢ Near-Term o Far-Term INSTRUCTION
Physﬁcs i . 2 o SHEETS
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ACTIVITY DESCRIPTION - CIVILIAN OBSERVATION

FUNGTION

WORLD #1 WORLD #2 WORLD #3 WORLD #4 WORLD K& WORLD #6
& Small Effozet e Large Effort + Small Effort ¢ Moderate Effort » Moederate Effort & Small Effort
ggi%%l}rfgﬁ' ¢ Near Term s Far Term # Near and Mid Terry & Far Term e Mid Term e Near Term
o Common & GCommon if Eagy & Common if Practenl ¢ Common 1 Easy + Common {Mil} e Common (Mtl)
SURFACE » Moderate Effort # Large Effort s Large Effort » Maderate Effort * Small Efforl
OBSERVATION BOUNDARY ¢ Near Term " ¢ Mid Term s Fag Term s Mid Tarm # Near Term
» Common e Common tf Practal|{ « Commen 1f Easy # Common « Carnmon
e Very Small Effort ® Small Effort « Moderate Effort s Small Effort *» Very Small Effort
DISASTERS s Near Term " » Noar and Mid Tern] e« Far Term & Mid Term ® Near Torm
# Common + Common 1f Practicl] « Common if Easy ¢ Commoen o Common
SEA STATE e Very Small Effort 4 Moderate Effort
OCEAN & Near Term " " " # Mid Term "
PHYSICS « Comumon + Comman
OCEAN .
OBSERVATION T
¢ Very Small Effort # Small Bffort *
f‘?gxléxilr%‘s s Near Term " " , o ® Mld Term "
s Common « Common
& Small Effort ¢ Moderate Effort # S5mall Effort
WEATHER * Near Term . " " " & Mid Term & Near Term
ATMOSPHERIG * Common ' + Comman * Common
OBESERVATION -
¢ Very Small Effort ' ® Véry Small Effort
ATI\PASE‘S;‘::};RIG & Near Term " " " " # MNear Term
+ Common + Conunon
ASTRONOMY " 1r " n 1w . "
GEQDETICS " n n " ' Il n
SPACE
OBSERVATION PLANETARY | * Very Small Effort | e« Large Effort » Small Effort ¢ Moderate Effort « Moderate Effort & No Effort
EXPLORATION | ¢ Neax Term o Far Term * Neay and Mid Tern] ¢ Far Torm 4 Mid Term
PHYSICS i "n 1w n (1] |IIl


















































































































































































































































































































































































































































































































































































