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941tH CONGRESS SENATE Rerort
18t Session No. 94-103

AUTHORIZING APPROPRIATIONS TO THE NATIONAL
AERONAUTICS AND SPACE ADMINISTRATION

May 5 (legislative day, ApriL 21), 1975.—Ordered to be printed

Mr. Moss, from the Committee on Aeronautical and Space Sciences,
submitted the following

REPORT

[To accompany H.R. 4700]

The Committes on Aeronautical and Space Sciences, to which was
referred the bill (H.R. 4700) to authorize appropriations to the
National Aeronautics and Space Administration for research and
development, construction of facilities, and research and program
management, and for other purposes, having considered the same,
reports favorably thereon, with an amendment striking out all after
the enacting clause and inserting the committee amendment, and
recommends that the bill be passed.

(1)
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CONGRESSIONAL ADJUSTMENTS TO NASA REQUEST
FOR FISCAL YEAR 1976 AND FOR TRANSITION PERIOD
JULY 1, 1976—SEPT. 30, 1976—SUMMARY

Senate
ommittee
Fiscal year 1976 Budget request  House action ¢ action

Research and development:
T TR RSO $1, 206,000,000 31, 206, 000, 000
Space Shuttie -2 P 307 100,008 3 ?38:000 sl%gg: oD, 360
Advanced missions__.___ 3 0

1, 500, 000 " 500, oy

Physics and astronomy 158, 800, 000 156, %. ggg 162, 300, 000
000
000

f
Space flight operations....

Lunar and planetary exploration .- 259,900,000 258 990, 259, 900, 000
Launch vehicln prorcyurer’:;ent ...... --. 186,900,000 168,900, 166, 900, 000
Space applications. ___.____...._ .. ... 175,030,000 181,530, 183, 530, 000

B T
f h an y S0, , 90, , 900,

Energy technology applications..______ .. 5,800, 000 5, 900, 000 5, 900, 000
Tracking and daty acquisttion. -1 1707 T 243000000 240,800,000 240,800, 000
Technology utitization...... ... _.occ.o...._ . 7, 600, 000 9, 000, 000 7,000, 000

Totale oo 2,678, 380,000 2,684, 180,000 2,686, 580, 000
Construction of facilities. ... _____ T 7770 T 24, 620, 600 125,693, 000 82, 130, 000
Research and program management.._______ .. __........... 778, 000, 000 776, 000, 000 7786, 000, 000

Grand Ro8Bl. . e 3,539,000,000 3,585,873,000  3,544,710,000

Transition period

k and davelop

SpaceShuttle.... . .vveo s 321, 000, 000
Space flight operations...... . evi e 55, 100, 000
Advanced missions,........_ e 504, 000
Physics and astronomy. . .___ - 46, 600, -
Lunar and pianetary exploratio - 73,300,000 __
Launch vehicle procurement, .. - 40, 400, 000 .
Space applications. ..o ool 54,700,000 __
Aeronautical research and technology._._. 800,
Space and nuclear research and technology e 22,300,000 |
Energy technology applications_....__._ 1,500,
Tracking and data acquisition ... ... ... 66, 400, 000
Technology utifization. .o .. 2, 000, 600
Total____.. e e cm o mman 730,600,000 1700, 600,000 2 704, 600, 000
Construction of facifities. . .. . ceeove oo 14, 500, 000 8, 050, 000 11, 500, 000
Research and programmanagement______ .. ... . ..o..... 213, 800, 000 213, 800, 000 213, 800, 000
Grand total. e 958, 900, 000 9§22, 450, 000 928, 800, 000

* £30 million reduction not allocated.
2 $26 million reduction not allocated.

PURPOSE OF THE BILL

The purpose of this bill is to authorize appropriations to the Na-
tional Aeronautics and Space Administration totaling $3,544,710,000
for fiscal year 1976 and $929,900,000 for the Transition Period July 1,
1976-September 30, 1976, as follows:

Se;gte
17
Fiscal year 1976 Budget request House action omr:cltigg
Research and development...____.__ .. . ...occooioiciiins $2,678,380,000 $2,684,180,000 $2, 686, 580, 000
Construction of facilities.. ... ... Il 84,620,000 125,593 000 ¥ 87 ?30: 030
Research and program management_____ ... ._.oc.o...o. 776,000,000 776,000, 000 776, 000, 000
Transition period

arch and davelopment. . _.....oooo oo nmreacnm e e 730,600,000 700, 600, 000 704, 500, 000
Construction of facilities ... ..o -o-weescmnunmman 14, 500, 000 8, 050, 000 11, 500, 000
Research and program management. .. - - .oeweesssnmenren 213,800,000 213,806, 000 213, 800, 000
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LEGISLATIVE HISTORY

The budget request for fiscal year 1976 and for the Transition Period,
July 1, 1976-September 30, 1976, for the National Aeronautics and
Space Administration was mtroduced in the House under H.R. 2931,
and in the Senate as S. 578. After holding hearings, the House Com-
mittee on Science and Technology reported out a clean bill, H.R. 4700,
which was passed by the House, with one floor amendment, and sub-
sequently referred to this Committee.

The Committee held hearings on 8. 573 during February and March
1975. During its consideration of the bill, the Committee determined
amendments were required.

The Committee has reported out H.R. 4700 with an amendment
striking all after the enacting clause and inserting the Committee

amendment.
SUMMARY

The budget estimates for the National Aeronautics and Space
Administration are, for FY 1976, $3,539,000,000, for the transition
quarter, $958,900,000, and for FY 1977, $3,625,000,000.

At the request of the Administration, S. 573 was introduced on
February 5, 1975, to provide program authorization in these amounts
and additional legislative authority requested for NASA.

In its actions on the authorization request, the Committee recom-
mends increases totaling $15,900,000 and decreases totaling 39,190,000,
for a net decrease of $23,290,000 below the budget estimates for FY
1976 and the transition quarter.

Most significant among the Committee actions are :

1. Removal from the bill of provisions authorizing a total of
$3,625,000,000 for FY 1977, The FY 1977 authorization will be
handled under normal procedures at a later date;

2. Addition of $11 million to the requested amount for NASA
research, development, and monitoring activities designed to
further the understanding of the physics and chemistry of the
upper atmosphere in general and the possible inadvertent modifi-
cation of the stratosphere in particular;

3. Incorporation in the bill of a legislative direction to NASA
to undertake a program of research, development, and monitoring
of the upper atmosphere and to coordinate its activities with other
appropriate agencies of the Federal Government, with industry
and the academic community, and with other governments;

4. Specific reductions in the amounts requested for Space
Flight Operations, Advanced Missions, Tracking and Data Ac-
quisition, and a Lunar Curatorial Facility, and specific additions
in numerous Space Applications projects including earth re-
sources, communications and weather satellites;

5. Approval of the FY 1976 program estimates for Space
Shuttle, Lunar and Planetary Exploration, Launch Vehicle Pro-
curement, Aeronautical Research and Technology, Space and
Nuclear Research and Technology, Energy Technology Applica-
tions, Technology Utilization, and Research and Program Man-
agement,
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As reported by the Committee, the bill authorizes a NASA program
for 'Y 1976 with these key features:

—no new starts, for the first time in the history of the agency

—total cost requirements equal to less than 1% of the Federal budget

—an overall program plan more than $600 million below the “con-

stant level” budget approved by the Congress in 1972
—agency purchasing power less than one-third the level of the peak
NASA expenditures in the mid-1960’s

—reduction of the NASA in-house workforce for the ninth consecu-

tive year . )

Despite these harsh fiscal restraints, the NASA program continues
to produce invaluable benefits—both direct and indirect-—to the people
of the United States and all mankind. In the 1970’s, we have moved
from the era of the promise of space research to the era of actual and
frequently quantifiable benefits. ) .

The program approved by the Committee strikes a balance between
continuing work on the most challenging long-term goals and pro-
ductive efforts to reap the harvest of past investments, meeting the

ressing needs of today.

P Fz'sca;gl Year 1.9?’6‘.—%}19 NASA budget request for FY 1976 was for
a total of $3,539,000,000, of which $2,678,380,000 was for Research and
Development, $84,620,000 was for Construction of Facilities, and
$776,000,000 was for Research and Program Management. The House
approved an authorization total of $3,585,873,000, of which $2,684,-
180,000 was for Research and Development, $125,693,000 was for Con-
struction of Facilities, and $776,000,000 was for Research and Program
Management. o

Theg Committee is recommending an authorization of $3,544,710,000,
an amount $5,710,000 above the NASA request and $41,163,000 below
that in the House-approved bill. Of the total amount the Committee
recommends $2,686,580,000 for Research and Development, which 1s
$2,400,000 above the House-approved amount and $8,200,000 above
the NASA request for this appropriations category. The Committee
recommends $82,180,000 for the Construction of Facilities, which 18
$43,563,000 below the House amount and $2,490,000 below the NASA
request. Finally, the Committee recommends $776,000,000 for Re-
search and Program Management, which is identical with the amount
approved by the House and that requested by NASA. The reasoning
accompanying the actions of the Committee is contained in this report
under the various programs and items herein. .

Transition Period—The NASA budget request for the transition
period to the new fiseal year, July 1, 1976, through September 30, 1976,
was for a total of $958,900,000, of which $780,600,000 was for Research
and Development, $14,500,000 was for the Construction of Facilities,
and $218,800,000 was for Research and Program Management. The
House approved an authorization total of $922,450,000, of which
$700,600,000 was for Research and Development, $8,050,000 was for
the Construction of Facilities, and $213,800,000 was for Research and
Program Management. . o

The Committee is recommending an authorization of $929,900,000,
an amount $29,000,000 below the NASA request and $7,450,000 above
the amount in the House-approved bill. Of the total amount the Com-
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mittee recommends $704,600,000 for Research and Development, which
is $4,000,000 above the House-approved amount and $26,000,000 below
the NASA request. The Committee is recommending $11,500,000 for
the Construction of Facilities, which is $3,450,000 above the House
amount and $3 million below the NASA request. Finally, the Commit-
tee recommends $213,800,000 for Research and Program Management,
an amount identical with that approved by the House and requested
by NASA. The description of the programs and the activities, together
with any Committee comments applicable to the transition period are
integrated with those similar items in the FY 1976 presentation.

As noted, the major Committee action on the transition period re-
quest was a reduction of $26,000,000 in Research and Development
with a lesser cut of $3,000,000 in the Construction of Facilities. In view
of the short duration of the transition period and recognizing the
need for flexibility during this phase-in period; the Committee, in
assessing its reduction in Research and Development, cut the total
only and permits NASA the flexibility to apply the reduction against
the various programs providing the total of any one program as spe-
cified in Section 7 of the bill is not exceeded.

RESEARCH AND DEVELOPMENT

Senate
committee
Fiscal year 1976 Budget request House action action

Research and development:

Space shuttle__..__ ... ... $1, 206, 000, 000  §1, 206,000,000 31, 208, 000, 000
Space flight operations ... .. 207, 10¢, 00O 203, 100, 000 203, 100, 000

Advanced misSiONS. .. ... couein i i e 1, 500, 000 3,000, 000 0
Physics and astronomy - . 155, 800, 000 156, 800, 000 162, 806, 000
Lunar and planetary exploratio 259, 900, 000 258, 900, 00D 258, 500, 000
Launch vehicle procurement.... .. 166, 900, 000 166, 900, 000 166,

Space applications. ... ....... 175, 030, 000 181, 530, 000
Aeronautical research and technology. .. .. 175, 350, 000 175, 350, 000 175, 350, 000

Space and nuclear research and technology. ... JIID 74,500, 000 76, 900, 000 74,900, 000
Energy technology applications...._..___..... 5, 900, 000 . 800, 000 5, 900, 000
Tracking and data acquisition______ .. eiimaan 243, 000, 000 240, 800, 000 240, 800, 000
Technology utilization. ... ... i 7, 000, 000 9, 00, 000 7, 000, 000

T08aT . e oo e 2,678, 380,000 2,684,180,000 2, 686,580, 000

Transition period

Research and development:

Space shuttle. .. oo v U 321, 000, 000
Space flight operations.... ... .. o iininnnan - , 100,
Advanced missions..... - 500,000 ...
Physics and astronoOmy ... ... an 46,600,000 . _.
Lunar and planetary exploration. . ..o 73,300,000 ...
Launch vehicle procurement._... 40,400,000 ..
Space applications.____________._.._. 54,700,000 ...

Aeronautical research and technology... -
Space and nuclear research and technology. . 22,300,000 ...
Ensargy technology applications - 1,500,000 ...
Tracking and data acquisHion... ... ..o oeoovewoae e 66, 400, 800

Technelogy utilization 00

............................................ 730, 600, 000 1 700,600,000 2 704,600,000

46, 800, 000

.................................... N v

1 $30 million reduction not aliocated,
2 $26 million reduction not allocated.

Space SsuTrLE Prooram

Fiscar Yuar 1976 $1,206,000,000
Transrrion Periobp 321,000,000
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OBJECTIVES

The Space Shuttle is the key element of an economical space trans-
portation system that will provide a wide variety of national and inter-
national users with routine access to space beginning in the 1980’s. The

-Shuttle will be the first reusable space vehicle and will be configured to
carry many different types of payloads—applications, scientific, m}h-
tary, and technological—to and from low earth orbit. By Qﬂfermg
versatility, economy, and ease of access to space, the Shuttle will open
up new avenues of opportunity for expanding the returns from space
and advancing the frontiers of science and technology. It will provide
an economical transportation system for payload developers and
users from United States Government agencies, private industry, uni-
versities, research organizations, and national and international
organizations. . e

The Space Shuttle’s design features and operational flexibility are
the key to reducing the cost and complexity of payloads as well as
space operations. The Shuttle will be able to retrieve as well as deploy
satellites, to repair and redeploy them, to service or update them and to
return them to earth for refurbishment and reuse. The Shuttle will also
make rapid space rescue possible. In some Instances, it may eliminate
the need for space rescue by providing a means for timely delivery to
orbit of replacement components. .

The Shuttle system has four basic elements: the orbiter, the mamn
engines, an external propellant tank and twin solid rocket boosters. The
orbiter, with its large payload bay 60 feet long and 15 feet in diameter
and cargo carrying capacity of up to 65,000 pounds, will permit pay-
loads to be built to less stringent design constraints. Standard labora-
tory equipment, much of it off-the-shelf and relatively Inexpensive,
may be used in the construction of a payload. This key factor, reduction
of payload complexity, will be a significant step in decreasing costs.
The varied types of payloads that the orbiter can lift into orbit range
from automated free flying satellites and space telescopes to fully
equipped space laboratories with facilities for scientists and technicians
to carry out orbital experiments and manufacturing processes in a com-
fortable shirt-sleeve environment. -

The Space Shuttle orbiter will be boosted into orbit by the thrust
of its three liquid oxygen/liquid hydrogen main engines, fueled by
the external propellant tank, burning in parallel with the twin solid
rocket boosters. Two minutes into the flight, at an altitude of about 22
nautical miles, the solid rocket boosters burn out, are separated and
descend by parachute to a soft splashdown in the ocean about 130 nauti-
cal miles down range. They will be recovered, refurbished and reused.
The orbiter, powered by its three main engines, will continue on into
space for another six minutes after which the engines will be shut
down. At this point, just prior to orbital insertion, the external tank
will be jettisoned and it will fall in a remote ocean area about 10,000
nautical miles down range. The orbiter, firing its orbital maneuvering
engines, will then enter earth orbit. After completing its mission, the
orbiter will again fire its orbital maneuvering engines to deorbit and re-
enter the atmosphere at a high angle (about 34°) in a shallow flight
path to minimize frictional heating. At about 70,000 feet altitude, the
orbiter will begin the final maneuvering, align its approach and land.

7

The Space Shuttle will have a flight crew of three: the commander,
the pilot, and a mission specialist. On some missions & payload special-
ist will be added to check out complete payloads and deploy them in
space. In normal operations the Shuttle can carry up to seven people,
including the crew, for periods up to seven days. They will experience
forees no more than three times that of gravity during launch and land-
ing and can perform their work in shirt-sleeve comfort.

Sumamnary of resources requirements

Fiscat fear Transition

976 period

OTBIEEY - o oo m e e $877, 300, 000 $230, 900, 000
TIN @RBING. e ——— i o 135, 500, 000 36, 000, 000
Solid rocket boosters_ . . , 200, 18, 000, 000
External tank. .. et e 66, 100, 000 185, 100, 000
Launch ant Janding. . vt e e 50, 900, 000 21,600, 000
1 PN 1, 206, 000, 000 321, 000, 000

BASIS OF FUND REQUIREMENTS

The program schedule for the Space Shuttle is as follows:
Calendar year

Rollout of Orbiter No. 1o~ 8rd quarter 1976.
Approach and landing tests ... 4th quarter 1977.
First manned orbital flight______________ _____ 2nd quarter 1979,
Development flights_ . ______ 3rd quarter 1979-mid 1980,
Operational Shuttle. .o mid-1980.

System Development Status

All Shuttle system elements are under contract and the development
18 proceeding as planned, Many components of the Shuttle system
have already been completed and testing has been initiated. Funding
for FY 1976 will permit the Shuttle prime contractors, the first and
second tier subcontractors and their suppliers to continue manufac-
turing and testing components for the four basic elements of the Space
Shuttle system. Fabrication of the major test articles, design of the
launch processing system, and design of the solid rocket booster com-
ponents and the recovery system are planned for F'Y 1976, Twenty-one
subcontracts, valued at more than $10 million each, are now in effect
and sixty subcontracts between $1 and $10 million each have been
definitized. Even larger numbers of suppliers and small subcontractors
will be part of the overall effort for FY 1976. The Shuttle is well into
the hardware development and testing phase. The Space Shuttle total
system development is proceeding on schedule to meet the program
milestones set forth above.

Orbiter

The orbiter will be a reusable airplane-like vehicle, about the size
of a DC-9 transport aircraft, with a versatile capability for multi-
purpose low earth orbital operations. It will have a payload bay
measuring 60 feet in length with a diameter of 15 feet. With the two
solid rocket boosters, the orbiter will be able to place up to 65,000 1bs.
into a 100 nautical mile circular orbit, due east launch azimuth.,

Orbiter No. 1 crew module fabrication has been completed and manu-
facture of the aft and mid-fuselage structures is nearing completion.
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Fabrication of the main propulsion test article was begun 1n 'early FY
1975 and should be completed on schedule in FY 1977. Orbiter No. 2
will have its Preliminary Design Review in late FY 1975 to \{erlfy the
design approach and to establish the basis for proceeding with detail
design and fabrication of ground test and flight hardware for the first
manned orbital flight. The Preliminary Design Review for the orbiter
carrier aircraft modification was completed in FY 1975. Thermal pro-
tection system development has concentrated on obtaining high quality
raw materials, such as carbon, for the leading edges and nose cap, sand
for the silica tiles and frit for the protective outer coating, and methods
of production and manufacturing procedures were also developed for
the thermal protection system in F'Y 1975. The environmental control
and life support system preliminary design has been completed and
some development work and testing has been done on the components
of this system. ) )

During FY 1976 design, fabrication and assembly of Orbiter No. 1
will continue and manufacture of Orbiter No. 2 will begin. Orbiter
No. 1 is being configured for the first approach and landing test to
be conducted in 1977 at the Flight Research Center, Edwards AFB,
California. Orbiter No. 2 will be configured for the first manned
orbital flight, which is to be launched from the Kennedy Space Center
in 1979. Fabrication of the mid-section, wings, vertical stabilizer, cargo
doors, landing gear, nose section, leading edges for wing and vertical
stabilizer, and the tail fairing will be completed and these components
for Orbiter No. 1 will be shipped to the assembly plant at Palmdale,
California. ) o

The Critical Design Review which is held when detail design is
essentially completed to verify compliance with the system and tech-
nical requirements for those systems required for the Shuttle approach
and landing tests will be held in FY 1976. Ground support equipment
and the test station at Palmdale, California, will be completed by the
the last quarter of FY 1976 and ready for use in the checkout of
Orbiter No. 1. Assembly of Orbiter No. 1 will be nearly complete
by the end of FY 1976. The one-quarter scale model of the Shuttle
will be completed in FY 1976 and subjected to ground vibration tests.

Final assembly of the crew module and basic airframe of the
structural test article will be completed to allow test set-up activities
and instrumentation installation to begin. In addition, fabrication and
assembly will begin on the aft fuselage test article which will be
utilized for vibro-acoustic testing. ) .

The thermal protection system (TPS) for the orbiter is a major
subsystem and a key development activity. This system is designed
to attenuate the aerothermal heating on the external surface of the
orbiter during ascent and reentry. During FY 1976, material char-
acterization of both the low and high temperature reusable surface
insulation will be completed. Development testing of representative
pieces of the high temperature reusable surface insulation from criti-
cal areas, and reusable carbon-carbon from the leading edges and the
nose will be subjected to repeated reentry heating and environmental
testing in FY 1976. The thermal protection system production facility
for reusable tiles will become operational in early 1976 and production
runs of these materials will be delivered during that fiscal year.
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Avionics provides the electrical power and electronics to guide and
control the Space Shuttle. During FY 1976 the avionics hardware
systems for the approach and landing test will be completed and
installation will begin on Orbiter No. 1. These systems are: guidance
and navigation, flight control, communications, display and control,
instrumentation, data processing and electrical power distribution.
Engineering integration of preproduction hardware and software
will be performed in FY 1976. Software will continue to be developed
and tested at Johnson Space Center and integrated with the avionics
hardware systems for validation in the Center's Shuttle avionics inte-
gration laboratory.

In addition, F'Y 1976 funding will provide for developing software
programs, modifying two Shuttle training aircraft and the Shuttle
carrier aircraft, and updating automatic checkout equipment. Tech-
nical design support will continue to be provided for the avionics
systems and the ground testing of subsystems and components will
be continued at Government facilities in those cases where the tests
cannot be performed cost effectively at the contractor’s facilities.
Funding in FY 1976 will also be used for Government-furnished
equipment, which includes the astronaut life support assembly and
spacesuits for extravehicular activity, the orbiter aeroflight simulator,
the Shuttle mission simulator, and the Shuttle procedures simulator,
as well as testing of the orbital maneuvering system engine at the
White Sands Test Facility in New Mexico; the accomplishment, of
systems management tasks and environmental effects studies; and
contract administration to be performed by the Defense Contract
Audit Service.

During the transition period, installation and checkout of Orbiter
No. 1 subsystems will be continued, leading to the rollout of the
vehicle. Fabrication of the orbiter main propulsion test article will
be continued, as will the structural fabrication and subassembly of
Orbiter No. 2. Delivery of the Shuttle training aircraft is also ex-
pected to take place during this period.

Main Engine

A cluster of three high chamber pressure hydrogen/oxygen engines,
each with a 470,000 pound vacuum thrust level, will be used on the
orbiter. The high chamber pressure at which these engines operate is
a major technological advancement which allows the use of a higher
expansion ratio nozzle and results in a more efficient operating engine
without increasing size. In addition, it will be the first large liquid
rocket engine specifically designed to be reusable.

In FY 1975 the main engine fuel and oxidizer preburners were
successfully tested at the Santa Susana, California test facility. Com-
ponent testing of the turbopumps and thrust chamber are scheduled
for the latter half of F'Y 1975. The integrated subsystem test activities
to be performed at the National Space Technology ILaboratories
(NSTL), formerly the Mississippi Test Facility, will begin near the
end of FY 1975 and will continue in FY 1976. The rack-mounted
engine controller will be utilized for the integration tests at NSTL.
Fabrication work on major components of the main engine is the
primary effort in FY 1975. R
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During F'Y 1976 testing and fabrication of the major subsystems
of the main engine will continue. Subsystems being tested at Santa
Susana include the ignition system, thrust chambers, fuel and oxidizer
turbopumps and the preburners. The first engine firing at rated power
level will take place at NSTL in mid-FY 1976 and will be followed
by the first throttling test over the rated power level range. The main
propulsion test article will be in fabrication during FY 1976 to sup-
port the integrated test activity scheduled for FY 1977. Long lead
time procurement of material and hardware for the flight engines will
also be initiated in FY 1976 to allow manufacture to begin in FY
1977.

In addition, FY 1976 funds will provide for logistics support for
the main engine efforts. This support will include procurement of
propellants for test firing the engine and its various components, such
as preburners and turbopumps. . .

n the transition period the fabrication of flight engine compo-
nents is scheduled to begin following the main engine Critical Design
Review.

Solid Rocket Boosters

The booster element of the Space Shuttle system consists of two
reusable solid rocket boosters approximately 12.2 feet in diameter
and 149 feet long, attached to the external tank. The solid rocket
boosters, burning in parallel with the orbiter’s main engines, will
provide the combined thrust necessary from lift-off to booster staging.
At staging, the solid rocket boosters will be released to descend by
parachute into the ocean some 130 nautical miles from the launch site.
They will be recovered and returned to land for refurbishment and
reuse.

The solid rocket motors are under contract and the remaining
booster system elements, such as the recovery system, the thrust vector
control system and the aft skirt will be procured separately. The
Marshall Space Flight Center will perform designated systems
integration tasks and has the responsibility for total systems integra-
tion of the solid rocket booster effort.

In FY 1975 the incremental Preliminary Design Review (PDR)
of structural drawings for the nose cap, frustrum, forward skirt and
aft skirt was completed as was the solid rocket booster PDR. A
technical problem of plume impingement on the orbiter thermal pro-
tection system during the firing of the solid rocket separation motors
was corrected by moving the separation motors up on the frustrum,
thus increasing their thrust and decreasing their firing time. Most
of the tooling for fabrication of the solid rocket motor cases has been
defined and procurement is underway. A prototype case segment was
completed in mid-FY 1975 and has been used to demonstrate fabri-
cation, heat treatment and machining processes for the production
run. Selection of the subcontractors for the manufacturing of remain-
ing components of the solid rocket booster will be completed in FY
1975 with the exception of the recovery system.

Fabrication of development motors will begin in FY 1976 to sup-
port first firings in FY 1977. Manufacture, heat treatment and ma-
chining of the solid rocket motor cases will proceed. A prototype
flexible bearing for the thrust vector control (TVC) system will be
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fabricated and tested in FY 1976, and the design of the TVC actu-
ators will also be completed. Fabrication of actuator development hard-
ware and development testing will be initiated. Hardware fabrication
for the separation motors will begin in FY 1976. Fabrication of major
structural components, including the nose cap, forward skirt, aft
skirt and attach system will begin in FY 1976. Separation motor
testing will be conducted near the end of FY 1976,

Funding during the transition period will provide for continuing
work on the solid rocket motor cases, including propellant processing,
bonding studies, grain shaping and fabrication of structural compo-
nents for the solid rocket booster.

Eaternal Tank

The external tank is a single assembly approximately 27.5 feet
in diameter, and 154 feet long. It contains liquid oxygen and liguid
hydrogen tanks and is mounted below the orbiter and between the
solid rocket boosters in the launch configuration. Other major ele-
ments include propellant pressurization, external thermal protection
and attachment hardware. The external tank will contain all the
liquid oxygen and liquid hydrogen propellants consumed by the
main engines of the orbiter from lift-off to main engine cut-off
just prior to orbital insertion. Following main engine cut-off, the
external tank will be separated from the orbiter and will coast through
a ballistic trajectory to impact within a designated remote ocean area.
The external tank is the only expendable element in the Shuttle system.

The design and development activities are conducted in the Gov-
ernment-owned Michoud Assembly Facility, New Orleans, Louisiana.
Early in FY 1975, NASA conducted the external tank Preliminary
Design Review and the thermal protection system was changed to
meet the higher ascent temperatures predicted for the latest launch
envelope. Several tests of the spray-on foam insulation applied to a
10-foot diameter test tank were completed to verify the application
process. Procurement of tooling for the major test article was initi-
ated and installation at the Michoud Assembly Facility is to begin
near the end of FY 1975. Procurement of selected long lead time
materials for flight tank production was also initiated.

The Critical Design Review for the external tank will be held in
mid-FY 1976, Fabrication and assembly of the structural test articles
(the intertank and the liquid oxygen and liquid hydrogen tanks) will
begin in FY 1976, leading to delivery of the test article to the Mar-
shall Space Flight Center testing facilities in mid-FY 1977. Fabri-
cation of the main propulsion test article tank will begin during FY
1976 for subsequent integration and testing with the orbiter aft fuse-
lage and the three propulsion test engines at the National Space
Technology Laboratories. Welding facilities and equipment will be
procured and installed at Michoud in the first half of FY 1976.
Long lead time procurement of selected materials for the first in-
crement of flight tanks will be continued during FY 1976. Tooling
required for the fabrication and assembly of the flight tanks will be
completed and certified before the beginning of fabrication in FY
1977. Funding for FY 1976 will also provide for the restoration and
modification of existing fabrication equipment at the Michoud As-
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sembly Facility and activation of structural test facilities at the
Marshall Space Flight Center. —

In the transition period, assembly of the intertank and the liqui
oxygen tank for structural article tests will be com.pleted‘. Fabrica-
tion and assembly of the main propulsion test article will also be
continued.

Launch and Landing . .

New launch processing equipment and operational techniques are
required to assure that the Shuttle ground operations are compatible
with vehicle operational requirements, including turnaround times,
launch rates and launch cost objectives. The launch processing system
(LPS) will consist of two major subsystems, the checkout, control
and minor subsystem (CCMS), and the central data subsystem (CDS).
The CCMS will utilize a distributed processing scheme where consoles,
each containing a small computer, will perform in parallel within
their assigned function. The CDS will provide support to the CCMS
and will consist of two large scale computers (primary and secondary)
with shared access storage devices and related communications proces-

interface and peripheral devices. ) ) )
Sogés?gn of the LII’)S tEat began in FY 1975 will be continued in FY
1976. The Preliminary Design Review will be conducted early in FY
1976 and will be followed later in the fiscal year by the Critical Design
Reg;rz‘&m engineering and integration for the LPS will be a major
effort during FY 1976. Programming of computers and program
validation will be conducted in the last half of the fiscal year. Pro-
curement of software, mini-computers for the CCMS, peripheral
devices such as cartridge disc systems, process data disc systems, line
printers and readers, and consoles for this equipment is scheduled for
FY 1976 as is the initial procurement of major components of the
rge scale computers. ) o .

CIB)‘iSscl:l %Zar 1976 furrl)ding will also provide for accomplishing ma]o§
engineering support services tasks including design, procurement axlll
installation of unique ground support equipment (GSE) for g Ig
approach and landing tests; design and procurement of unique G
for support of the first manned orbital flight; preparation of Space?
Shuttle launch and landing engineering specifications and standards;
field surveys and field liaison engineering at the launch and landmglr
site; preparation of preliminary engineering reports and conceptua
engineering reports and other engineering data; systems englgeeglng
and integration support between ground support systems %111 ho elt-
identified Space Shuttle operational requirements; and establis min
of an engineering documen’catic(fr(l1 _cgn.%ertvghere technical documenta-

i i ared, stored, and distributed. )

tloﬁlz'liggb ?:}E): ?;gansit’ion pexziod, work will be continued on the launch
processing system, the installation of unique ground support equip-
ment and operations of the engineering documentation center.

Srace Frieat OpERATIONS PrROGRAM

Fiscar YEar 1976 $203,100,000
TransiTioN PERTOD 55,100,000
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OBJECTIVES

The Space Flight Operations program includes the developmental
and supporting activities conducted under development, test and
mission operations; space life sciences ; mission systems and integra-
tion; and the Apollo Soyuz Test Project scheduled for completion
in July 1975.

Development, test and mission operations encompasses the basic
engineering, research and test operations conducted at the Johnson
Space Center, the Kennedy Space Center, the Marshall Space Flight
Center, and the National Space Technology Laboratories in support
of manned space flight programs, together with the provisions for
crew training, and launch, flight, and operational support required
for space flight missions. Space life sciences complements ongoin
and planned space activities through ground-based and flight researcl%
projects involving studies of man as an operator and controller of
hardware in space. Space life sciences provides for the requisite ad-
vanced technology development of systems designed to support and
protect the life of man or to extend his capabilities in space. Mission
systems and integration encompasses work essential to the planning
and preparation for future manned space flights. The principal areas
of activity are: payload integration and mission ana ysis, Spacelab
studies and concept verification testing, advanced development, and
the definition studies for an interim upper stage and Space Tug to
meet NASA requirements.

The United States and the USSR agreed in May 1972 to jointly
implement the Apollo-Soyuz Test Project (ASTP) to develop and
test a compatible system for rendezvous and docking of future manned
spacecraft and stations that would be suitable for use as a standard
international system. The ASTP is a flight experiment involving the
rendezvous and docking of a manned Apollo spacecraft with a manned
Sovuz spacecraft. The Soyuz spacecraft will be launched from the
USSR. The Apollo spacecraft will then be launched from the United
States and will rendezvous with the Soyuz spacecraft in orbit where
joint docked operations, including crew transfer and in-flight experi-
ments will be accomplished. The Apollo-Soyuz Test Project requires
no FY 1976 new obligations authority.

Summary of resources requirements

Fiscal year Transition
1976 period

$166, 100, 000 $43, 200, 000

ace life sciences. .. TTTTTTTTIIIITTIm e --- 19,000, 000 5, 500, 000
Mission systems and integration. -~ 7 1111111 1T T e 22, 000, 000 6, 400, 000
Ot e 1203, 100, 000 55, 100, 000

1 The Committee cut the request for this program $4 million, however, allocation of the reduction to project
elements is left to the discretion of NASA.

BASIS OF FUND REQUIREMENTS

Development, Test and Mission Operations

Development, test and mission operations ( DTMO) provides the
equipment, supplies and contractor support to maintain the basic capa-

47-396 O - 75 - 2
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bilities necessary to conduct manned space flight research a,réd dte;'ekt)}?e
ment at the Johnson Space Center, the Ken_nedy Space Tenhn 0,10
Marshall Space Flight Center, and the National Space .e.i_ egt}s’
Laboratories. The nucleus of all Manned Space Flight activl 1315 rT st
in the Centers with their complement of civil service personnel.

t has been held to the minimum required to provide essen-
gioaril Izlil}lllg?cal and management expertise. These capabilities zi,re aug£
mented through the use of more than 30 research and develo menr
support contractors, employing about 6,000 personnel in fiscal yea
1976, to provide critical skills not otherwise available. .

In-house research and development capabilities are those commod
to all Manned Space Flight programs being conducted or gr«ap@e ,
and provide early project definition, including conceptﬁa, deslg}rll,
project specifications, advanced development, and research and tec t
nology. These skills are also ;‘equ‘lred to provide engmeermgd s;ppgi
for in-depth technical examination o_f the work perf(})lrmeth g c:
prime and major subcontractors on major programs, suc 1as~ e ]{n)fx °
Shuttle, and to provide backup design, testing angl ana ystl}s1 in basgi !
technology areas of design and development. In addition t% ese an;
overall capabilities, in-house efforts also support speci 1c pé'ogrd !
needs such as providing end items that have not been place 1;5111( }?
prime contract but are essential to the successful completion of the

program.

Fiscal year Transition
1976 period
2 14, 500, 000
Research and test 0pBrAtONS . .o .eeoccmmeoo s o sig, ggg, ggg ;10, 300 o0
Data systems and flight operations._.. oo 300: g0 10. 400000
Operations support.....o..oooonoov 3¢ 300, 000 & 30’ 000

Latnch SyStEMS OPETAtIONS. . .o« wvom o ammmncmns s n s 3
T USROS E PR LS SR L 166, 100, 600 43,200, 000

T U PP R L

arch and Test Operations.—Research and test operations sup-
];)olftf3 fmebroad spectrum 0??1' technical engineering, scientific, medlcz%ilre-
liability and quality assurance and safety support operratmnst. tei:
activities complement the work of the major development cor%xia;ci 376
located in contractor-owned plants and Government facﬂltles; 3 b
funds will support the rapidly m‘creas;mgﬁpace Shuttle de}l; edoprrlxen
activities, the efforts complementing the European Spacelab evelop~
ment and continued Space Shuttle and Spacelab utilization p an{;
ning. Support will also be provided to the space life sciences, ﬁonc;a}};l)
verification testing, and advanced development activities, as well as the

dvanced missions studies. .

adé;eeiﬁc examples of Y 1976 Space Shuttle support to be :}E)Iég)ﬁ 1(352
at the Johnson Space Center include: (1) the contmt‘mtlm} 2 utt'-
orbiter technology and definition testing for propulsion syts ems,tau (1;
tude contro! and translation systems, thermal protection sys erns, ; ut -
tural systems and materials, and Shuttle avionics 1ntegr:yl‘té(.m : ( %%n
house support to the Space Shuttle contractor by prov 1k}11g or z er
antenna test and evaluation, communications and tracking sysdgm
ground testing, selected components test and evaluation, sensor sf'iu ies
and evaluation, and development of orbiter displays and controls, or-
biter data processing system hardware, and orbiter performance moni-

toring systems,
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At the Marshall Space Flight Center, FY 1976 funding provides
for (1) analysis of the dynamies of re-entry of the solid rocket booster,
studying recovery parachute aerodynamics, performing structural
analyses/trade-off studies for design optimization, establishing proce-
dures for solid rocket motor failure mode and effects analysis, and sup-
porting the development of solid rocket motor design requirements;
(2) support to the Shuttle main engine development through prepara-
tion and testing of materials, evaluation of ground handling and oper-
ation procedures, and establishment of a hybrid simulation of the en-
gine controller/actuator system; and (3) support of the external tank
program including performing stress analysis of structures, conduct-
ing trade-off studies to optimize structural design, and performing cost
optimization trade-off studies of the propulsion systems.

In addition, the F'Y 1976 funds for the Johnson Space Center and
the Marshall Space Flight Center will support (1) in-house efforts to
demonstrate and verify various manned and automated shuttle pay-
load designs and operational concepts, including Spacelab oriented
trade-off studies, and performing man/systems integration and opera-
tions systems analyses; (2) biomedical activities related to shuttle
spacecraft design, operational support to manned space flight opera-
tions such as flight crew health care, developing and implementing
space flight medical studies, and conducting primary and basic re-
search in space life sciences.

Transition period funding will provide continued engineering and
technical support to Shuttle development analysis and testing, as well
as support to in-house Spacelab and payload development and utiliza-
tion activities.

Data Systems and Flight Operations—This project, formerly titled
Crew and Flight Operations, has been reconfigured to support the re-
quirements of the Space Shuttle at the Johnson Space Center. It now
includes the requirements definition, design, implementation, and
checkout of hardware and software modifications for the Mission Con-
trol Center (MCC) and the Real Time Computer Complex (RTCC),
and the operation and maintenance of these facilities during prepara-
tions for and during actual flight missions; the operation and mainte-

nance of full-mission and part-task simulations for flight procedures
development, as well as operation of the Central Data Computation
Facility which is required to support center-wide activities in mission
analysis, systems engineering, development and test functions for the
Shuttle program; the development of Shuttle flight control and re-
covery plans and procedures, production of flight plans, flight data
files, crew procedures, and other elements of the data base required for
crew activities in space flight; operation and maintenance of space
flight readiness training aircraft; and related flight data management.

FY 1976 funds will support preliminary definition of operational
concepts and related MCC and RTCC requirements for the flight sup-
port and flight data management functions during the operational
flight test period of the Space Shuttle program. This will include oper-
ation of the Software Development Laboratory, which is comprised
primarily of existing RTCC systems and is used to develop and vali-
date the Shuttle orbiter flight software.

Other operations activities which will be supported in FY 1976 are
maintenance, modification, and engineering support services relating
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to the T—38 space flight readiness training aircraft and the K(C-135
zero-(x aircraft. ‘ ]

During the transition period, the funding will cover requirements
for Space Shuttle support, including data processing plans, mission
and systems design and performance studies, software modifications,
and flight simulation activities.

0@6%&550’/&8 Support.—QOperations support provides the contractor
effort and related supplies and equipment to operate and maintain on-
site technical services at the Johnson Space Center, the Marshall Space
Flight Center, the Kennedy Space Center, the National Space gef&h—
nology Laboratories, the White Sands Test Facility, the Michoud As-
sembly Facility, and the Slidell Computer Complex. Hioh]

Fiscal Year 1976 funding will provide for the maintenance of 1gd y
technical facilities and equipment, chemical cleaning, engineering le-
sign, technical documentation, preparation of technical reports, te e(i
communications, component fabrication, photographiec Suppo_ré 31}
logistics support. A cross-section of specific services to be provided in
FY 1976 includes: (1) preparing for final publication of the mlssuj)cn-‘
related documents for ASTP flight control operational ‘re_zqulrerlnip 83
(2) operation of shops to do metal furbishing, anodizing, % a}g1 1n§f,
stripping, and etching of selected items of in-house fabricated har %
ware; (3) engineering, installation, operation and mamtenan&:e o
closed cireuit fixed and mobile television required for support and sur-
veillance of tests; (4) photographic services including film pgoce{sis-
ing and photographic mission support; (5) fabrication of bx}‘lead1 ota:,r hs,
scaled replicas of flight items and selected hardware for Shuttle tech-
nical efforts; (6) technical documentation services, telecommunica-
tions, and graphics; (7) technical services i support of centelr opera{;
tions, including receipt, storage, issue of research and developmen
supplies and equipment, and transportation services; and (8) manage-
ment services in support of Center operations, including data manage-
ment, microfilming, and distribution of technical documentation.

Fiscal Year 1976 funds will also provide a basic level of mainte-
nance, operation, and support services at the ‘White Sands Test Facility
involving materials and components testing and orbital maneuvermg
systems test support for the Shuttle program ; operation and ma:mteé
nance of the computer systems at the Slidell Computer Complex; 8;;}{
a basic level of operation and maintenance of the Michoud Assem g
Facility where the external tanks of the Shuttle are to be fabrlcatgau
and assembled. In addition, the F'Y 1976 operations support funds wi
provide the basic level of support to the National Space Technology
Laboratories, which is engaged in the integrated component testing
of the Space Shuttle main engine, ?te_xtmttestt ﬁz}nlg of the main engine,

ification of the main propulsion test article. )
an%gggtsifgon period funds xgillpprovide for a continuation of these
ical ¢ ort services. . .

te??‘iﬁ%}? lgg}?stems Operations—Launch systems operations provides
for the operation of the checkout and launch facilities, complexes z_mc%
associated ground support equipment as well as the highly technica
services required to support the test, checkout and launch of space ve-
hicles and payloads at the Kennedy Space Center.

Fiscal Year 1976 funds will provide for mechanical ground system
activities involving maintenance and modification of launch complex
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facilities and related equipment such as mobile transporters, mobile
launchers, converter compressor facility, mobile service structure, alti-
tude chambers, propellant loading systems, pneumatics, and Vehicle
Assembly Building mechanical systems. In addition, launch related
services, such as propellant handling, life support, technical shops,
and chemieal cleaning labs, will be maintained 1n an appropriate mode
of readiness to support reconfiguration activities to meet the Space
Shuttle requirements. Fiscal Year 1976 funds will also provide for the
maintenance and modification of electrical/electronic and launch in-
strumentation systems such as automatic checkout equipment, opera-
tional voice and TV communications, computation, measurements, tele-
metrics, and other electrical/electronic systems.

Transition period funding will be devoted to maintaining, reconfig-
uring, and preparing launch facilities and systems to accommodate the
Space Shuttle flight hardware and payload systems, including the
installation of newly designed ground support systems.

Space Life Sciences

The Space Life Sciences program provides the understanding
and technology necessary to determine human capabilities and
limitations in the space environment and to develop a technology
base for the various types of systems which will permit people
to live and perform effectively in a space environment. With the advent
of Space Shuttle operations and the inclusion of scientist passengers
in the Shuttle/Spacelab program, new personnel selection criteria are
necessary. Biomedical data to support these criteria must be obtained,
as well as methods for the prediction of potential medical changes
during flight. This multi-science and engineering technology program
iz a continuum which starts from ground-based research and is carried
into flight experiments and verifications. Biomedical problems are
studied in those organisms appropriate for each task which range from
tissue cultures to the human body. Specialized instrumentation and
unique accommodations necessary to conduct this work are developed
and tested.

Life sciences also provides advanced technology and development re-
lated to life support, protective, and other systems required to support
men and women and to extend their capabilities in space. Major pro-
gram emphagis is directed toward the development of information
which can be translated into design data and criteria for advanced
space systems and mission operations. These data are to provide the
criteria for choosing Shuttle crew members and scientist passengers.

Fiscal {ear Transition

976 period

Space Tife TeSBarth . .ot $8, 900, 000 $2, 400, 000

Life support and protective equipment. . e B, 000, 000 1,500,000

Bioinstrumentation and man-machine technology __ . .o oot rnn 3, 100, 000 1, 150, 000
Life sciences dedicated Spacelab mission common operating research equipment

CCORE) . oo e e e em 1, 000, 000 450, 000

TOral e e e v emn———— 19, 000, 000 5, 500, 000

Space Life Research.—Space life research activities focus on ground-
based and space flight research designed to enhance the ability to
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function effectively and safely during space flight and to conduct re-
search using the unique environment of space to support and advance
earth-based science. This multi-disciplinary research program encom-
passes medical, behavioral and biological research, as well as dpﬁn{tlon
of space flight biomedical experiments. The primary objective is to
maintain a research base investigating all pertinent aspects of known
and anticipated problems of human response to space flight and to pro-
vide rapid response to new problems as they arise. : i

During FY 1976, emphasis will be placed on ground-based, life
sciences research related to the Space Shuttle. Studies of human beings
and small animals will be conducted under vari‘ous stress environments,
including parabolic aircraft flights and centrifugation. These studies
will include investigation of semicircular canal and otolith organ inter-
actions and their relation to vertigo and motion sickness; body fluid
shifts in response to different gravity forces; and loss of calcium and
the structural integrity of bone under conditions of disuse or loss of
gravitational force. Fiscal Year 1976 funding will also provide for
the definition and evaluation of animal and plant experiments for
flight in the Spacelab. ) ] ) o

The transition period funds will support continued investigations
in these key life sciences research areas. ]

Life Support and Protective E quipment.—The life support and pro-
tective equipment effort is designed to enhance the safety and perform-
ance of the crew and scientist passengers during Shuttle/Spacelab
missions. Major areas of emphasis range from development and test-
ing of improved life support and safety systems to development of
more effective life support equipment. Improved reliability, maintain-
ability, and operational characteristics are key goals in these efforts.

FY 1976 life support and protective equipment funding will support
work in several critical areas: improved spacesuit joints and bearings
to provide more mobility and comfort ; new materials and fabmcatmr%
techniques to provide increased strength and life at decreased costs;
definition of a low-cost life support and waste management system for
animal and specimen-holding facilities in the Spacelab; integration
and testing of components of a Spacelab atmospherie contaminant
sensor ; and completion of testing of advanced concept breadboards of
water reclamation and oxygen generation subsystems. Based on the
results of this work, flight experiments will be prepared for futuf%e
Shuttle payloads to demonstrate that these concepts will operate effi-
iently and reliably in space. ) )

’ Fur{daing duringythe tlx)'ansition period will be used for continuation
of research, test and evaluatiﬁp eizﬁrtg for thfe life support subsys-

components approaching the design phase. .

tetz‘zsilgtmmgnmtion c}c)wI;Z M an-]l%aeﬁém T'echnology.—Bioinstrumen-
tation and man-machine technology provides for the development of
technology and procedures for the measurement of physiological, meli_lg
cal and performance responses of human beings and other selected life
species in the space environment. It also includes studies for advancea
ment of technology in the use of people in man-machine systems; an
for augmentation of human capabilities, through the use of devices
such as teleoperators to service orbiting space vehicles, and to support
experiments and space exploration.
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FY 1976 bioinstrumentation program funding will emphasize the
development of a urine volume measurement and sampling system,
equipment for emergency intravenous injection of fluids and mijcro-
miniaturized equipment to measure heart dynamics. Instrument design
concepts will be studied and prototypes will be produced to measure
cardiovascular, circulatory, metabolic, respiratory, musculoskeletal
and other physiological functions where the data are important to the
understanding of the body’s adaptation to the weightless environment.

Man-machine technology activities to be supported in FY 1976 in-
clude the definition and enhancement of the human’s role in payload
support related space activities. Conceptual designs of mobi ity and
restraint systems will be initiated for activities in the Shuttle payload
bay and Spacelab. Technology efforts will continue on the remote con-
trol of manipulators. Also included wil] be the development of image
enhancement, and touch and proximity sensing devices essential in
the interface between the human and the remotely controlled machine.
System simulation of a conceptual teleoperator mission will focus on
resolution of man-machine problems associated with servicing tasks.

In the transition period, the funding will provide for the continua-
tion of the evaluation of breadboard bioinstrumentation technology
for application to biomedical studies and flight experiments to be con-
sidered for Spacelab.

Life Sciences Dedicated Spacelab Mission Common Operating Re-
search Equipment (CORFE).—This project will provide the labora-
tory equipment needed to outfit the ESRO-developed Spacelab for
life sciences experimenters, In this manner their experimental require-
ments will be satisfied except for research specimens and any unique,
specialized equipment. The laboratory will be outfitted and integrated
in modular fashion on racks with essentially off-the-shelf equipment.
It will consist of equipment commonly used by all life sciences re-
searchers, along with cther laboratory support capabilities, such as
specimen-holding facilities, storage, power, and surgical operating
capability. The design provides for easy and rapid change of research
equipment, routine refurbishment, and easy transfer from one Space-
lab to another. The proposed experiments will utilize subjects which
range from tissue cultures to human beings, and are required to gain
information on life sciences questions aassociated with manned space
missions.

With FY 1976 funds, two parallel contractor definition studies will
be undertaken to provide more indepth engineering data and refined
cost data as the basis for management decisions on final design and
development. During the transition period, funds will be used to main-
tain an orderly completion of sequential engineering and study efforts.

Mission systems and. integration

Fiscal }’ear Transition
976 periad

Yayload integration and mission analysis... ... 6, 000, 000 1, 800, 0
Spacelab/concept verification testing}? - sﬁ: 100: 000 $l’ 830: Ogg
Advanced development. . " 6, 500, 000 2, 00C, 000
Interim upper state (1US)/Space Tug. ... 3, 400, 000 700, 000
O e 22, 000, 000 6, 400, 000
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Payload Integration and Mission Analysis—This project 1s de-
signed (1) to assure hardware and operational compatibility between
payloads and the Space Transportation System (STS), which incor-
porates the Space Shuttle, the Spacelab and the TUS/Space Tug, (2)
to obtain the most effective utilization and economical operation of
the STS; and (3) to provide low cost, standardized and reusable equip-
ment to interface with the wide range of payloads to be transported,
deployed and serviced by the STS. The following principal task areas
have been identified to achieve these objectives: defining and project-
ing user payloads to determine the requirements imposed on payload/
carrier vehicle interfaces and on the manner in which the STS accom-
modates the payloads; coordinating with users to incorporate new
payload design and operations concepts; formulating procedures and
systems for handling payloads both in orbit and on the ground ; exam-
ining hardware design variations and scheduling combinations to
achieve the most economical mission plans; and defining and develop-
ing multiuse mission support equipment for use with diverse payloads
during all phases of 8T operations. .

In EY 1976, study efforts to be supported will be concentrated on
defining payloads operations and handling procedures to support
Shuttle missions. Effort will be devoted to formalizing the early Shut-
tle missions plan, developing agency mission models and conducting
cost tradeoff analyses to support the planning efforts. New approaches
for mission planning will be developed, mission planning computer
capabilities expanded and payload cost estimation capabilities ex-
tended. In the multiuse mission support equipment area, FY 1976 ac-
tivities will include conducting cost tradeoff analyses and starting defi-
nition and design of selected items. A portion of the FY 1976 effort
will be used to analyze the compatibility of payloads and the STS
launch and recovery facilities resulting from further detailing of pay-
load requirements and proposed changes to the design and operation
of the launch and recovery facilities. By the end of FY 1976, the Shut-
tle reimbursable policy will be defined to a point where it will aid the
early STS users in estimating their STS flight costs. Concepts for re-
ducing the cost of space missions by servieing spacecraft in orbit will
be refined, building on the operations and cost tradeoff studies per-
formed during FY 1975. The FY 1976 effort will focus on the choice of
a design approach for the various mechanisms and devices that com-
prise the servicing system and the development of plans and proce-
dures for their use. ] . )

During the transition period, the following task areas will continue
to be supported: (1) definition of payload processing and operational
concept procedures, interfaces and bardware systems; (2) definition
and design of selected multiuse mission support equipment ; (3) studies
to reduce the cost of space missions by servicing space”craft in orbit;
(4) refinement of STS mission model planning; and (5) definition of
the reimbursable policy. )

Spacelab/ C'oncgpt Ts;emfﬁcation Testing—The Spacelab will be a
versatile payload carrier to be flown to and from space in the cargo
bay of the Space Shuttle. Spacelab will allow researchers and scien-
tists to conduct their experiments personally in a space environment,
and, in some cases, to use their ground-based laboratory equipment 1n
space to save additional cost. Spacelab is being designed and built for
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NASA by the European Space Research Organization (ESRO). Ten
European nations (of which nine are members of ESRO) have agreed
to fund Spacelab hardware development and to deliver flight hard-
ware and associated ground support equipment and software to NASA.

Fiscal Year 1976 funding will be used to continue ongoing engineer-
ing studies in support of Spacelab development and to define new ap-
proaches to operating the Spacelab system with its variety of experi-
mental payloads including experiment integration, mission planning,
payload specialist training, and payload operations. In addition, new
studies will be initiated to determine the best logistics and ground op-
erations procedures and to minimize on-board contamination which
could be detrimental to the achievement of the scientific objectives of
some experiments. Fiscal Year 1976 funds will also be used to initiate
development of the crew transfer tunnel and procurement of a Space-
lab high fidelity mockup. Transition period funds will be used to con-
tinue engineering and logistics studies, and to continue the develop-
ment of Spacelab support hardware nad software. It is also expected
that during this quarter the definition of the software and hardware
necessary to operate the Spacelab with its planned payloads will be
completed.

Spacelab Concept Verification Testing (CVT) is a ground simula-
tion activity supporting the planning for effective utilization and op-
eration of the Spacelab. Through breadboards and simulators, CVT
provides the means for development of effective interfaces, testing of
experiment payloads, and conducting total systems simulations, in-
cluding software, so that final flight experiment hardware can be de-
signed for effective research and applications at low cost.

Fiseal Year 1976 funds will be used for simulation activities in the
CVT Data Management Subsystem Simulator, procured in ¥Y 1975,
and for partially equipping the CVT Spacelab Simulator and the
CVT Shuttle Interface Simulator. Fiscal Year 1976 funding will also
be used for testing key experiments in support of Spacelab operations
development and for testing additional commercial equipment for
Spacelab use. The transition period funds will complete the acquisition
of the equipment and software for CVT, allowing the full system to be
brought into operational capability in FY 1977.

Advanced Development.—This program is designed to develop and
test new technology concepts, components and systems, and advanced
operational software techniques for future program applications to
reduce program costs and technical risks; and to initiate eritical long-
lead component and subsystem developments. Development activities
are directed mainly toward future systems having multiple program
application and a potential for high cost savings through increased
reliability, longer life, and improved performance. Substantial savings
or cost avoidance are achieved by early resolution of technical prob-
lems or substitution of alternative systems in critical areas before the
program development phase.

Fiscal Year 1976 funds will support activities in the following areas:
(1) Tug related design criteria; definition of cost and performance
effective subsystems; breadboard testing to demonstrate high risk tech-
nology areas; and testing of components for advanced liquid oxygen-
licuid hydrogen and storable engine propulsion systems. (2) Long lead
subsystem developments for use with the Space Transportation Sys-
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tem, including improved on-board contamination evaluation and con-
trol techniques, thermal control of sensitive equipment and structures,
and payload support subsystems. (3) Advanced computer software to
handle the increased number and complexity of missions in the 1980°s;
software development work on high speed data base handling; com-
puter aided mission planning and payload integration; simplified
logistics support and automatic ground and flight checkout. (4) Tech-
nical requirements of future mission options, such as manned orbital
systems, assembly of large structures in space and geosynchronous
stations of the future. .
These activities will be continued during the transition period with
particular emphasis on the design and testing of low cost, low power
output fuel cells; light weight structures for stages that will handle
high energy orbital placement, servicing, and retrieval of payloads;
advanced liquid oxygen-liquid hydrogen engine components and
improved radiator systems; inertial measuring unit incorporating
laser gyros; electronically steerable antenna systems; rendezvous and
docking systems; non-flammable materials; non-destructive testing
techniques; data management systems and computer aided design.
Interim Upper Stage/Space Tug.—The Space Shuttle upper stage
is an integral part of the Space Transportation System. It 1s required
to provide the capability to deploy Shuttle launched payloads to high-
energy, and escape orbits not attainable by the Shuttle alone. The
NASA and DoD have agreed on a two-phased upper stage develop-
ment program. In the initial phase, the U.S. Air Force will develop the
Interim Upper Stage (1US), a modification of an existing expendable
stage, in time to fly during the early Shuttle missions. It will be able to
deploy, but not retrieve, payloads and may or may not be reusable,
depending on the results of TUS definition studies which the Air Force
currently has under contract. In the second phase, NASA will define
and prepare for the development of a Space Tug, with increased per-
formance, which will be fully reusable and will have the capability of
deploying, retrieving and possibly servicing, on-orbit payloads.
NASA’s ourrent efforts consist of defining NASA and other non-DoD
requirements for input to the TUS system definition studies being con-
ducted by the Air Force; conducting an engine verification program
for the Space Tug; identifying the TUS NASA-unique hardware and
software requirements for earth orbital missions and automated plan-
etary missions; and defining the NASA ground systems interface.
Finding for NASA activity in FY 1976 will be used to support
the Air Force evalnation of the current TUS system studies for the
selection of a concept for the validation and development, phases.
Studies to define NASA-unique 1US/Tug software requirements
will be based on the operations studies currently in progress. NASA
ground facility requirements and operation plans for use of the 1US
Vill be determined. For some outer planetary missions, additional
propulsion units—called anxiliary or “kick” stages—may be neces-
sary. Specific characteristics of NASA’s automated planetary mis-
sions will be investigated to determine the requirements for auxiliary
stages. Space Tug activities will concentrate on potential long-lead
time problem areas identified in previous studies, such as spacecraft
rendezvous and docking, interface attachments, .ngine two-position
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nozzle, and checkout procedures. These problem areas will be pursued
in a simulation and demonstration program which will conduct candi-
date component testing and systems analyses of critical subsystems
?:ndt }?pe;z[%tsmn@lll pfocedurps._ Srlt‘)ftware. and auxiliary stage studies
or the IUS will also consider Tug requiremen i »
transition from the IUS to the Tug 1 ts to insure an orderly
In the transition period, definition of NASA-unique IUS software
and ground facilities requirements will be continued and a study to
define crew training requirements will be initiated. Preparations for
the Tug Phase B definition effort will also be underway. Develop-
Ilmi;ntf()f sup%irghd%c:ﬁn‘é%{lt%i%l and verification of TUS and Tug
nterfaces wi e Shuttle Orbiter wil i
Shuttle Critical Design Review. will commence in support of the

COMMITTEE COMMENT

In anticipation of the completion of the Apollo-Soyuz Test j
early in F'Y 1976, the Committee expects NAESA to gse thisoll))gggsﬁtj
nity to introduce the maximum efficiency and economy while organiz-
ing to support the essential on-going activities conducted under this
program. In view of this expectation, the Committee agrees with the
%}% rrﬁlhon I%%uctlonl }ntt:he N%A%IA request for this program made by
he House. The application of the cut t i 1

left to the discretigg of NASA. © various program elements i

Apvancep Missions Proeram

Fiscar Year 1976 0
TransitioNn Periop 0
OBIECTIVES

The objective of the Advanced Missions program i i

jecti ; m 18 to examine th
future direction of the nation’s manned sgaceg flight program. ei\’ev:)
space systems, new operational concepts and advanced uses of existing
isg:;gms ivog}\lfe ﬁt:(')l]'n sﬁpdlesfconducted under this program. Emphasis
s given to the utilization of existing systems to adva ion’
space capabilities at a minimum cos%:. ) vance the Nations

COMMITTEE COMMENT

The Committee recommends t. i is line i i
$1-I5 o wac ronmentod e N Exse Ai'eletmn of this line item, for which
n its report on the FY 1975 authorization bill, th i -
p}ll"essed the view that the activities encompassezl bi’ Ct?xrlréngf%egrgfn
% ;uslg be integrated with those similar and related functions in other
i programs. This view was considered most appropriate with the
advent of the shuttle era and the need to consider the shuttle in its
proper role—that of a transportation system to support space science
ang applications activities. The Committee reiterates this view.
. Accordingly, the Committee does not agree with the House action
mcrealsmg this program amount to $3 million. Overall advanced mis-
sion planning should be consolidated and enhanced, and the Commit-
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tee supports studies of the type proposed by NASA and the _Houseé
However, the maintenance of separate funding categories for different
types of missions increases the risk of inadequate coordination and in-
officient use of available planning resources. The time for arbitrary
distinctions between “manned” and “ynmanned” space flight has

passed.
PHYSICS AND ASTRONOMY PROGRAM

Fiscar Year 1976 $162,300,000
TraNsITION PERIOD 46,600,000
OBJECTIVES

The major objective of the Physics and Astronomy program 18 to
increase man’s knowledge and understanding of the Earth’s space en-
vironment, the sun, stars, and other celestial bodies. ’Under this
program, research is conducted to investigate the Earth’s upper at-
mosphere and ionosphere, the magnetosphere, and the interplanetary
medium. Space-based investigations of cosmic ray, gamma ray, X-rays,
visible light, ultraviolet, infrared, and radio emissions, not possible
from ground-based observatories because of the obscuring effect of the
Earth’s atmosphere, provide a unique opportunity to study the sun
and other celestial bodies. These investigations are the basis for 1m-
proved understanding of the fundamental laws of nature, especially
those which control the environment of the Earth.

To achieve the objectives of the Physics and Astronomy program,
NASA uses theoretical and laboratory research; aircraft, balloon,
and sounding rocket flights; small Explorer spacecraft, large auto-
mated observatories; and manned spacecraft. Research teams involved
in the program are located at NASA field centers, other Government
laboratories, universities, and industrial laboratories. Foreign par-
ticipation is encouraged with the participating country providing 1its
share of the costs. )

_The information obtained and the technology developed in the pro-
gram are made available to the scientific and technical community
for applications and advancement of scientific research, education,
and technology. Major advances in S}%ecml purpose microelectronic
devices and photoelectric sensors have been made under this program
since 1965; these have significantly enhanced the cost effectiveness of
spacecraft and have found broad-based applications outside the space
program.

The Physics and Astronomy missions undertaken to date have been
highly successful. These missions include: (1) the relatively low cost
Explorer series of satellites commencing in 1959, which have made
a number of very basic discoveries including the discovery of the
Earth’s radiation belts; (2) automated observatories such as the Or-
biting Solar Observatory (0SO0) series, and the High Energy
Astronomy Observatories (HEAQ) to be launched in 1977-79; (3)
the Apollo Telescope Mount (ATM), Jaunched on Skylab in 1973,
the first of a new “second generation” of space observatories. where
the skill of an on-board manned observer enhanced the capability of
the largest observatory yet placed in orbit.

25

During 1974, there were four missions, all successful: Hawkeye,
a Magnetospheric Physics Explorer launched in June, and three
international cooperative astronomy Explorer-class spacecraft: San
Marco ICé-gte(I f‘tt?ly().ﬂé\%r)mlhea i}Ill ‘f‘ebmary, the Netherlands Astro-
nomical Satellite aunched in August i i
5 ((?Il{ 53 launched in October. gust, and United Kingdom
‘alendar year 1975 will be a particularly active one wi
lla)u%'hes; ic}xe%uledtas Efolllowsz %r iting Solag Observatory It}(l()%g
, Dual Air Densi xplorer i )

Sn;%ll (lzst.ronomy Sa};:e o t}; x , Atmospheric Explorer D and E, and
Vork is continuing on the High Energy Astronomy Observatori
designed to explore the X-ray, gamma rgg;, and cosmiz: ray emisgirczﬁz
of the universe; most of the radiations in these regions of the electro-
magnetic spectrum are stopped by the earth atmosphere and so cannot
be observed from the surface of the earth. These investigations will be

carried out with three launches of HEAO in 1977, 1978, and 1979.
Advg,nced tgcglnol%glcgl devil/lopment and mission pianning com-
menced on a Solar Maximum Missi A
the next peak of the solar cycle. sion. (SMM) to fake advantage of
Initial definition studies are underway to define a variety of Astron-
omy and Space physics payloads to capitalize on the capabilities of
the Space Shuttle. One of these, the Atmospheres, Magnetospheres, and
Plasmas—an-Sgace {(AMPS) payload, would provide a large “labora-
tory in space” to conduct experiments utilizing the large volume and
weight-carrying capabilities of the Shuttle. Advanced technological
development‘; is underway for a Shuttle-launched Large Space Tele-
scope (LST), a multiple purpose telescope between two and three
meters in diameter which will be able to observe galaxies at distances
up to ten times farther than those which can be observed from the best
ground-based observatory.

Summary of resources requirements

Fiscal year Transition
r976 period
Large observatories
grg%tiggt elxp!arers..._ ;% 3008' 833 $1§. g%‘ g%
uborbital programs. o 806, ’ 500,
Supporting .acgviﬁes ....................... - %% ﬁg% %&gg i' ?00' 000
Spacslab science program.__.__ ... T 4,600, 000 13, 583’ ggg
--------------- £ * il i
1 P 1 162, 800, 000 2 48, 600, 000
1 The Committee added $7 miltion to this pregram for an ded upper atmospheric research, fechnology,

and monitoring program,

2 The Committee designated diti i i i i
A ol cgivity. an additional $4 million of transition period funding to ba applied to the upper

BASIS OF FUND REQUIREMENTS
Large Observatories

Fiscal year Transition
¥976 period
Orbiting solar observatories. ...
e ————— a0 1o 00
igh energy astronomy QBSBIVAIORIES. ... ... .. ..o o woooomeomm oo oenas 56, 600, 000 12, g%'
------------ 'y 'S i "

................................................................ 62, 000, 000 13, 500, 000
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The launch schedule for the Large Observ gtoriesis: Calondar
ission : year
e 1975
HEAO-B oo mmmmmmmmmmmmm o T e

T 807,00 I o R .
Orbiting Solar Obervatories (080).—The Sun plays a dommailt
role in the creation and maintenance of an environment necessary 0
sustain life on Earth. The objective of the OSO project is a better un-
derstanding of the basic physical processes of the Sun and of their

i i ith the Earth’s environment. _
e 080 m ematic study of the Sun,

issions have provided for a syst
The OSO missions have b fic phenomena observed on pre-

both its cyclic variations and of speci

vious missions. . )
0SO-I, to be launched in 1975 near solar minimum, will attack the

puzzle of the very large temperature difference between the outer at-
mosphere of the Sun (one million degrees) and the lower atmosphere
(ten thousand degrees). 0S0-1 will have _substantml increased capa-
bilities over previous spacecraft in this series, for example, 1ts resolv-
able field of view will be better by a factor of 900 and its spectral reso-
lution by a factor of 100. A comprehensive Guest Investigator Program
has been initiated for OSO-I1 with about 50 investigators from six
countries including the USSR. .

Fiscal Year 1976 and transition period funds will be used to sup-
port the orbital operations of OSO-I, and for the reduction and anal-
ysis of the scientific data returned from the experiments.

Orbiting Astronomical Observatories (.OAO).———Slnce 1968, the
OAO project has provided astronomers with accurately stabilized,
automated spacecraft observatories for telescopic observations of celes-
tial objects primarily in the ultraviolet region of the electromagnetic
spectrum. The last of this series of observatories, OAO-3 (Coperni-
cus), was launched in August 1972. o

One of several totally unexpected results of these missions was the
discovery of a high temperature component of the interstellar gas
whose temperature is in the vicinity of one million degrees. This com-
ponent may occupy up to 90 percent of interstellar space. The discov-
ery will have a significant impact on the theory of star formation from
interstellar clouds.

Fiscal year 1976 and transition period funds will be used for OAO-3
in-orbit operations and to provide for data processing and analysis of
data obtained by the Princeton experiment. Support to the Guest Ob-
server Program will be continued.

High Enerqy Astronomy Observatories (HEAO).~—According to
the best current theories, nearly one-third of the energy existing in
the universe is in the form of X-rays, gamma rays, and cosmic rays.
The basic scientific objective of the HEAO project is to further explore
the universe through these emissions, most of which cannot penetrate
the earth’s atmosphere and therefore cannot be observed from the
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ground. Using these observatories, scientists will study newly discov-
ered energy processes and the creation of matter which might lead later
to practical applications of these processes.

Specifically, this project is directed to obtaining better understand-
ing of observed pﬁenomena such as quasars, pulsars, novae, and
supernovae. Various advisory bodies, including the President’s Scien-
tific Advisory Council, the Physics Survey Committee and the Space
Seience Board of the National Academy of Sciences, and the NASA
Spacthrogram Advisory Couneil, have given this project the highest
priority.

The program consists of two segments or “Blocks”. Block T consists
of three satellites, currently under development, to be launched on At-
las/Centaur rockets from the Eastern Test Range. Block IT will be
considered as a_future new start to be launched by the Space Shuttle
and will carry heavier and larger instruments which Block T cannot
accommodate.

_About 80 percent of the HEAO subsystem components use existing
flight hardware designs from ongoing projects such as OSO, ATM,
SAS, and the Fleet Satellite Communications system. The first launch
in 1977, HEAO-A, will be an X-ray survey mission. The second mis-
sion, HEAO-B, will carry a grazing incidence X-ray telescope and
will make detailed studies of specific sources identified by HEAO-A.
The third, HEAO-C, will carry a combination of gamma ray and
cosmic ray instruments.

The FY 1976 and transition period funds will be used to complete
the fabrication of the HEAO-A experiments and spacecraft. Sugsys-
tems testing will take place and the overall systems vertification will
begin after integration of the observatory. Design of the HEAO-B
observatory will be completed and fabrication will begin. The grazing
incidence telescope mirrors will be polished. The HEAO-C design ef-
fort will be completed during F'Y 1976. Mission operation efforts will
include preparation of software as well as preparation of the mission
control center.

Orbiting Explorers

Fiscal year Trénsiﬁou
1‘9?6 period
Space physics explorers_ _ __....eiooomoaan.
Aefronbmy and astropmsiessrtorers T ke Y000
Tolal, €XPIOTers. v e 33, 000, 000 11, 000, 000
......... s s ¢l b

The Explorers provide the capability to conduct relatively low cost.
quick response investigations from Earth orbit. As the name implies’
these satellites are exploratory in nature and have made a number of
basic contributions beginning with the discovery of the Earth’s radia-
tlo'?hbelts.

. The Explorer satellites normally focuson a s ecifi¢ problem or dis-
cipline area. Problems in X-ray, gamma ray ang radiopastgor?;m :i;i
gmspher;c and ionospheric physics; radistion belts, magnetospheric

oundaries, and interplanetary space are being investigated in this
way. This project also provides a means for cooperative missions with
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other government agencies and other countries, where mutual pro-
gram objectives can be met with the cooperating party paying its own
costs.

Explorer spacecraft have been launched at a rate of about two to
four missions per year, using both Delta and Scout launch vehicles.

Space Physics Explorers—These Explorer satellites provide the
means for conducting studies of the Karth’s near-space environment.
The activity requires a variety of satellites to investigate the lower
reaches of the upper atmosphere, such as the Atmosphere Explorers,
and the interplanetary medium beyond the Earth’s magnetosphere,
such as the Interplanetary Monitoring Platforms (IMP).

This activity is in transition between the early discovery and map-
ping phase conducted over the past decade to a phase in which the
cause and effects of the solar wind on the Earth’s environment will be
studied by means of simultaneous measurements at different locations
by projects such as the International Sun-Earth Explorers (ISEE).

The Atmosphere Explorers (AE) are launched by the Delta launch
vehicle into elliptical earth orbits of different inclinations for the pur-
pose of investigating the photochemical processes and other energy
transfer mechanisms which occur as a result of solar energy absorption
by the earth’s upper atmosphere above 120 kilometers (about 74 miles).
There are three Explorers in this series: AE-C was launched on De-
cember 16, 1973; AE-D and AE-E was scheduled to be launched
during 1975.

The earth’s upper atmosphere is an area of increasing concern rela-
tive to the earth’s environment but has a substantial day-to-day varia-
bility. Therefore, it is essential to measure incoming solar radiation,
the constituents of this part of the atmosphere, and the ionized parti-
cles resulting from the chemical and physical reaction between the con-
stituents and the solar radiation.

The AK missions will make the first systematic investigation of this
region which has previously been investigated only by sounding roc-
kets. To do this each Atmosphere Explorer is equipped with an on-
board propulsion system that permits variation in orbital altitude and
to counteract air drag; this permits the AF on ecommand to dip lower
into the atmosphere than any previous satellite.

The Dual Air Density (DAD) Ewxplorers are a continuation of the
Magnetospheric Explorer series used to study the magnetosphere;
which includes the uppermost layers of the earth’s atmosphere, the
Van Allen radiation belts and the electric and magnetic field surround-
ing the earth. The purpose is to study questions such as how charged
particles enter and leave the earth’s atmosphere and how changes inthe
energy output of the sun affect the near earth environment. The Dual
Air Density Explorers consist of two spacecraft that will be launched
by a single Scout launch vehicle during 1975 into co-planer elliptical
earth orbits of 400 to 1500 kilometers and 700 to 1500 kilometers to
obtain global density measurements and the vertical structure of the
upper atmosphere as a function of latitude, season of the year and local
time and to make composition measurements using a unique rmass
spectrometer system.

During 1974 a cooperative program was initiated with the European
Space Research Organization (ESRO) which has been designated the

29

International Sun-Earth Explorers (ISEE). These Explorers are a
continuation of the interplanetary and magnetospheric boundary Ex-
plorer series formerly called Interplanetary Monitoring Platforms.
This activity was established for the purpose of observing over a long
period the earth,sun relationship at the boundary of the earth’s mag-
netosphere and the interplanetary medium and the interplanetary
medium itself. ’

The ISEE project will consist of two launches in 1977 and 1978 of
three spacecraft and will usher in a new phase of investigations. Spe-
cifically the ISKE is directed to investigating the real time cause and
effect relationships between the incoming solar wind and its influence
on the earth’s environment. The first launch planned for October 1977
of ISEE-A and -B (frequently identified as mother/daughter space-
cratt, respectively) will place these spacecraft into a highly elliptical
earth orbit with an apogee of 18 to 23 earth radii. ISEE-C planned
for launch in July 1978 will be placed into a heliocentric orbit about
1 million miles from earth, In this orbit ISEE-C will measure the
solar wind fluctuations which are the input functions for some of the
measurements by ISEE-A and -B. In addition, ISEE-C will continue
the investigation of cosmic waves and solar flares. Together these three
Explorer satellites will therefore provide the data necessary to under-
stand the cause and effect relationships between the solar wind and the
earth’s magnetosphere,

The joint effort between NASA and ESRO is divided as follows:
NASA will have responsibility for ISEE-A and ISEE-C, for selected
U.S. experiments, will provide the launch vehicles and launch services
and have responsibility for tracking and data acquisition; ESRO will
have the responsibility for ISEE-B and selected ESRQ experiments.

With respect to future Explorers, NASA issued during the fall of
1974, two Announcements of Opportunities, and a number of candi-
date experiments have been selected for inclusion in conceptual studies
of spacecraft (to be conducted under Supporting Research and Tech-
nology). These include an Electrodynamic Explorer designed to sys-
tematically investigate the Earth’ electric field for the first time and
a Mesospheric Explorer to investigate this very critical region of the
Earth’s environment as it affects the transport of pollutants and the
creation and stability of ozone layer.

During fiscal year 1976 and the transition period, the funds will be
used for (1) in-orbit operation of AE~C and D, and analysis of data
from AE-C and D experiments, and completion and launch of AE-E;
(2) for the procurement of hardware, subsystem fabrication, assem-
bly, and test of the U.S. ISEE spacecraft; (3) integration and launch
of the DAD Explorers; (4) in-orbit operation of Hawkeye and anal-
ysis of data from Hawkeye experiments; (5) the continued opera-
tion and reduction of data from the IMP-J and H launched in 1972
and 1973, respectively; (6) the analysis of data from other previously
launched missions; and (7) definition studies of proposed missions.

Astronomy and Astrophysics Ewplorers-—These Explorers provide
the means for carrying out exploratory astronomical studies in various
spectral regions of the sun, stars, galaxies, and planets which do not
require, and prior to, the development of large, complex astronomical
observatories. Included here are the Small Astronomy Satellites

47-398 O - 75 - 3
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(SAS); the Radio Astronomy Explorers (RAE) ; the International
Ultraviolet Explorer (IUE), an international cooperative effort with
the United Kingdom (UK) and ESRO; and other cooperative as-
tronomy missions. The most recent cooperative missions, UK-5 and
ANS (with the UK and The Netherlands, respectively), were success-
fully launched in October and August 1974, respectively.

The Swmall Astronomy Satellite-C (SAS-C) is scheduled to be
launched in the Spring of 1975. The purpose of this satellite is to
make measurements of the diffuse soft X-ray background in the spec-
tral range from 0.2 keV to 80 keV. Earlier SAS Explorers nrovided
sky surveys of celestial X-ray sources; however, SAS-C will have a
greatly enhanced pointing capabilitiy so it will be able to locate X-ray
source positions more accurately and provide very accurate measure-
ments of X-ray intensity as a function of time.

The International Ultraviolet Enplorer (IUE) is designed to ob-
tain with high resolution the ultraviolet spectra of a wide variety
of astronomical sources including galaxies, stars, comets and other
intersteller objects so that the various processes occnurring within and
near the vicinity of these ultraviolet emitting objects can be studied.
The TUE project has some unique features including international
agreements under which the United Kingdom and the Euro-
pean Space Research Organization will provide respectively the
imaging system and the solar panels for the NASA-built spacecraft.
This equipment plus a planned ESRO ground station represents a
European commitment of more than $18 million to the TUE project.
The TUE also is being used to evaluate the performance of some sub-
systems and components that are being considered for the Large
Space Telescope. Further, the TUE is being planned for extensive
use by guest investigators as a precursor for operations with the Large
Space Telescope operations. Consequently it will be operated very
much like ground based observatories. It will be the first scientific
satellite to operate in a facility mode and in which a large number
of observers use the facility for a few days at a time. The IUE is
scheduled for launch during the last quarter of 1976.

Asg in the case of Space Physics Explorers, a number of experi-
ments have been identified as candidate payloads for inclusion in
conceptual studies of several future Explorers being studied under
the Supporting Research and Technoloay Program. During FY 1976,
it is planned to proceed with detailed design of the Energetic Gamma
Ray Explorer Telescope (EGRET), planned for flight on an early
Shuttle mission. The spacecraft will be a larce step forward in the
field of gamma ray astronomy, including the ability to study the strue-
ture of our galaxy with a high statistical accuracy and structural
reso]ui}:{ion. The definition phase of EGRET will be completed during
FY 1975.

Fiscal Year 1976 and transition veriod funds will support the anal-
vsis of data from SAS-C experiments; the continued acquisition,
processing. and analvsis of data from operational satellites nreviously
launched (SAS-C and B, RAE-B, ANS. aund T7K-8) : the integra-
tion and test of the TITE preparatory to a mid-FY 1977 Taunch: the
detailed design of EGRET: and the conduct of definition studies of
proposed missions.
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Suborbital Programs

Fiscal fear Transition

976 period

SoUBAING TOCKEES. e v o e e e n $20, 000, 000 $6, 200, 000
Airbomeg ;esearch ........................................................... 3, 800, 000 1,000, 000
Ball00M PIOBTRIMS L L e e mv e e m e e e 1,000, 000 300, 000
Total, suborbital program . .. e e —— 24, 800, 000 7,500, 000

Sounding Rockets—Sounding rockets provide a low cost and ver-
satile tool for scientific research in the suborbital space environment.
They support all of the scientific disciplines, includin% the study of
cosmic dust and interplanetary matter, magnetospheric physies,
stellar astronomy, solar astronomy, and high energy astrophysies. The
carrent level of activity is approximately 65 rocket flights per year.

The specific objectives of these Sounding Rockets are as follows:

1. To conduct a coordinated research program utilizing experiments
with flight requirements which cannot be met by lesser performance
vehicles and do not require long duration satellite observation. Spe-
cific areas of study include:

a. the nature, characteristics, and composition of the upper atmos-
phere, magnetosphere, and near space;

b. the effects of incoming energetic particles and solar and stellar
radiation on the upper atmosphere and magnetosphere ;

c. the nature, é})]aracteristics, and spectra of radiation of the Sun,
stars, and other celestial objects.

2. To support the basic objectives of the Physics and Astronomy
program by providing the means for obtaining measurements at
altitudes too low for satellites but too high for balloons or airplanes;
flight testing instruments and experiments being developed for flight.
on satellites, observatories, and space probes; and for calibrating or
obtaining vertical profiles in correlation with currently orbiting
spacecraft.

3. To support personnel in space science experimentation, both on a
domestic and an international cooperative basis at minimum expense.

In the magnetospheric physics area, continued emphasis will be
placed on lower ionospheric measurements (low altitude measurements
which can only be done with sounding rockets) and vertical scans cor-
related with Atmosphere Explorer measurements. Correlative meas-
urements of auroral phenomena are also being made with ATS-6
satellite. Increasing emphasis will continue on the coordination of
near-simultaneous launching of several rocket payloads.

In the stellar astronomy area, continuing emphasis will be placed
on measurement of stars and extended sources in both the UV and
X-ray regions, Many Observations will follow up the earlier measure-
ments on satellites such as UHURU, OAO-A2, and OAQ-3. Special
types of instrumentation will continue ot be flown in order to make
measurements which cannot be made with existing satellites.

The Solar Physics Sounding Rocket program will continue. How-
ever, after the intensive activity related to Apollo Telescope Mount
(carried on Skylab) calibration and collaborative investigations, the
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emphasis has shifted to similar activities in support of the OSO-I
mission. In addition, new instrumentation for studies of both quiet
and active solar features will be developed and tested.

The Gravity Probe-A project, which initiated in FY 1972 to
confirm with improved accuracy the gravitational redshift (rela-
tivistic frequency shift) predicted by Einstein’s Theory of Relativity,
has proceeded through the design stage, and hardware is now under
development and test. During FY 1976 and the transition period,
environmental testing for the Gravity Probe—A will be complefed, the
flight performed, and data analysis initiated.

Airborne Research.—Research with instrumented jet aircraft has
been an integral part of the overall NASA program in physics and
astronomy since 1965. Aireraft provide a large payload capacity and
facilities for extended observations and can easily be used at opera-
tional altitudes, near 15 kilometers (Km) (50,000 feet) to provide a
cloud-free site for geophysics experiments and astronomical observa-
tions. Conducting experiments at this cloud-free altitude has been
essential in opening to astronomy the infrared region of the electro-
magnetic spectrum from 10,000 Angstroms to one millimeter. The
airborne platform has the further advantage of enabling scientists
to participate directly in the space experiment.

Efforts have been concentrated in the infrared astronomy program,
although geophysical investigations such as auroral studies and meas-
urements of motions and fields in the upper atmosphere using photo-
graphs of chemicals released from rockets have been included.

The 91 centimeter (cm) IR telescope on the C-141A aircraft began
operational flights in 1974. This Airborne Observatory is a full scale,
manned facility. The 91-cm, £/18.5 telescope operates through an open
port, with a pressure bulkhead giving the astronomers a comfortable,
shirt sleeve environment in which to work. The telescope floats on a
large air-bearing that permits hours of accurate stabilization within a
few arc seconds. The weight of this observatory is about 16 tons (14.5
metric tons). '

Infrared astronomers also have actively participated in Airborne
Research for over three years utilizing a 30-cm telescope carried on
a Lear Jet. The Lear Jet program involves, at present, about ten astro-
nomical groups.

During FY 1976 and the transition period funds provided for Air-
borne Research will be used mainly to continue operations of the
C-141A Airborne Observatory and the Lear Jet facility.

Balloon Program.—For some purposes balloons provide the easiest,
cheapest and most efficient method of flight. Some altitudes are not
accessible to satellites nor for more than short periods to aircraft or
sounding rockets. Nevertheless, there is important scientific research
to be done at these altitudes; moreover, in the development of hard-
ware and experiments for scientific space flights it is sometimes desira-
ble to test the hardware in the hostile environment of the upper at-
mosphere. In these instances it is useful and efficient to fly these pay-
loads on balloons. In particular, the new “super pressure” balloons
offer unique opportunities for long duration missions.

Approximately $1 million has been spent annually to support 40
to 50 balloon flights per year. These funds provide for the balloons,
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the helium gas, launch and other services. Funding for the experi-
ments flown is provided from Supporting Research and Technology
rojects.

P For FY 1976 and the transition period NASA plans a level of effort
about equal to that of FY 1975. However, there probably will be a
decrease in the total number of balloon flights due to the emphasis
on more complex payloads, higher altitude requirements and cor-
respondingly larger balloons, and perhaps most important because
of the effects of inflation.

Supporting Activities

Fiscal year Transition
1976

period

Supporting research and technology (SR & T.)... . el $14, 400, 000 $4, 000, 000
Data analysis.._.. e et 5,000, 000 1,300, 000
Skylabdataapalysis. ... ... ... ... 6, 000, 000 1,500, 000
Large space telescope (LST) advanced technological development.... .. 5, 000, 000 3, 000, 000
Seotar maximum mission (SMM) advanced technological development. . - 1, 000, 000 1,300, 000
T8l o e e 31, 400, 000 11, 106, 600

Supporting Research and Technology (SE&T)~—This effort en-
hances the overall scientific and technological return from NASA
flight projects and helps assure the continued viability of the future
program in Physics and Astronomy. The objectives are in the follow-
ing three broad categories: (1) enhancement of the value of current
space missions by supplementary, simultaneous ground-based observa-
tions; (2) development of theories to explain observed phenomena
and predict new ones; and (3) optimization of the return expected
from future missions by problem definition, development of advanced
experiments and concepts, and careful definition of proposed new
missions.

The SR&T effort in space physics is largely devoted to support of
research related to physics of the earth’s environment. It Includes
study of the sun-earth environment factors, as well as extrasolar
factors such as cosmic rays. Research supported in the field of
astronomy involves the study of the sun and objects outside the solar
system. Specific tasks related to the sun include studies of the solar
atmosphere and the influence of the sun on interplanetary and
planetary environments, instrument development, and laboratory and
theoretical studies of basic physical processes peculiar to the sun.
Research tasks related to objects outside of the solar system include
observation by ground-based and balloon-borne telescopes; theoretical
studies of stars, galaxies, interstellar and intergalactic matter; and
advanced development work on experimental tests of the validity of
Einstein’s Theory of Relativity. About 225 tasks are being supported
at universities, nonprofit and industrial research institutions, NASA
centers, and other Government agencies in 26 states and the District
of Columbia. '

_During FY 1976 and the transition period, NASA is planning con-
tinued support for those tasks which are critical to maintaining a firm
base for a viable Physics and Astronomy program. Of special signifi-
cance is the continuation of studies for advanced instrumentation
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involving image tubes and solid state devices which will increase sensi-
tivity and resolution of detectors. Superfluid helium research will be
continued for cryogenic systems for future application in cosmic ray,
relativity, and infrared astronomy. Other technological problems in
pointing and stabilization, onboard processing, onboard data storage,
and background detection will be studied. In addition, studies will be
made of advanced techniques for releasing tracers into the upper
atmosphere and for introducing controlled perturbations into the
space environment for study with such instruments as spaceborne
radio transmitters and lasers. Basic studies will be continued to define
future scientific objectives in astronomy and physics that will utilize
the capabilities of Space Shuttle missions. )

Data Analysis—The purpose of this effort is to obtain the maximum
return on the investment represented by the data gathered in the
Physics and Astronomy program. ) o

Controlled operation of spacecraft, beyond the times originally
planned, has made additional data available for specific investigations
with preference being given to correlative studies designed to illumi-
nate physical problems, and to the exploitation of unusual oppor-
tunities such as unexpected encounters with comets. Further data
analysis using existing data is also supported with emphasis on
correlative studies.

The operation of the National Space Science Data Center is sup-
ported under this project. Further, under this project investigators
prepare data, complete with calibrations, in a form suitable for deposit
1n the Center. )

The funds provided for Fiscal Year 1976 and the transition period
will support about 100 principal investigators at approximately 46
institutions, including NASA field centers.

Skylab Data Analysis—Under this project the integration of data
from ATM and other Skylab experiments, the ATM Guest Investiga-
tion Program, and the symposia and workshops on ATM results aro
supported. :

The data acquired by the six major ATM instruments, together
with that obtained by the worldwide program of complementary
ground-based and rocketborne observations form the most comprehen-
sive set of simultaneous high resolution solar data ever collected.
Analyses of these data promise to advance man’s knowledge of the
structure and dynamics of the solar atmosphere, and of the coupling
between the solar atmosphere, the solar wind and the terrestrial at-
mosphere, far beyond its present state. Studies of transient events
such as flares are proving particularly fruitful. Not only is there
evidence of possible precursors to these events but, for the first time,
the interaction between this activity and solar wind structure can be
studied. These results will prove invaluable in obtaining a better
understanding of the earth’s environment.

The preparation of atlases and high quality film copies for the

National Space Science Data Center, the determination and applica- -

tion of instrument calibrations and the preparation of specialized
computer software are important activities in this time frame. Pre-
liminary analyses of the data obtained are also underway.

During Fiscal Year 1976 and the transition period, it is planned to
shift the emphasis from the basic data reduction and preparatory tasks
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to analysis. Also, the primary support for this activity will shift from
the Office of Manned Space Flight to the Office of Space Science. The
quantity of data and the complexity of its processing will require
several years; it is expected that this period will be one of the most
productive and exciting ever known in solar physics.

Large Space Telescope (LST)-Advanced Technological Develop-
ment (ATD)—The LST, now under study, is a multi-purpose tele-
scope, between two and three meters in diameter, that would be
launched by the Space Shuttle. Its purpose is to provide the capability
for making major advances in astrophysics.

It is expected that the L.ST would contribute significantly to the
study of little-known energy processes in heavenly bodies, especially
the early stages of star and solar system formation; to the observa-
tion of such highly evolved objects as supernova remnants and white
dwarf stars; and to other studies related to the origin and physical
extent of the universe. The I.ST would assist in the determination of
whether or not our solar system is unique, whether there are other
earth-like planets orbiting “suns” similar to ours and many other
questions involving the nature and structure of the universe. Knowl-
edge gained from such scientific investigations could well contribute
to our continued preeminence as a high technology society.

In a new priority study just completed by the Space Science Board
of the National Academy of Sciences, the LST was considered to be
the highest priority new program in astronomy and was recommended
for implementation starting in FY 1976; however, because of fiscal
cor;;traints, the hardware phase is not planned to begin before FY
1977.

During its consideration of NASA’s FY-1975 budget, the Congress
asked NASA to look at lower cost options for the LST and to investi-
gate the possibility of international participation. In response to this
request, the contractors who have been studying the Optical Telescope
Assembly were directed to investigate and to recommend methods of
reducing the total cost of the LST project. |

In November 1974, three aerospace companies were selected to pro-
vide the definition studies. These three companies will examine LST
primary optics ranging in size from 1.8 meters (5.91 feet) to 3 meters
(9.85 feet).

Initial results from NASA in-house trade-off studies indicate that a
telescope in the middle of this range appears to represent an appro-
priate compromise between performance and cost. The optical tech-
nology is well in hand and no new facilities are required to handle the
primary mirror. The smaller overall spacecraft and the relaxation in
performance means that lower cost subsystems can be used. While a
mirror smaller than three feet means some reduction in performance,
a telescope with a mirror on the order of 2.4 meters (7.9 feet) clearly
would represent a significant advance in space telescopes.

Another way to lower the cost of the LST is to reduce the number
of instruments. To help NASA examine this option, instrument defini-
tion teams have been established to examine the requirements and es-
tablish a priority list of candidate instruments.

NASA has reported to the Committee that in response to the desires
of the Congress for lower cost options, ESRO and individual Euro-
pean countries have been contacted to explore the possibility of their
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participation on the LST. A practical area identified for their partici-
pation is the scientific instruments and such definition studies are
underway in both ESRO and the United Kingdom.

During FY 1976 and the transition period, NASA plans to select
the specific size and concentrate on the preliminary design for the LST.
Studies to examine the requirements and establish a cost estimate will
be made to insure that the LST can be developed, built and put into
operation with use of only minimum resources and on the time schedule
selected. Long-term development items such as the sensors and other
advanced technological development will be continued to avoid costly
problems later. All of the information necessary to provide a sound
technical and financial basis on which to proceed with the implementa-
tion phase of the program will be available by the end of this period.

Solar M aximum Mission (SMM)-Advanced Technological Develop-
ment (AT D).~—The Solar Maximum Mission (SMM) is being planned
to conduct specific problem-oriented solar scientific research during
the next period of maximum solar activity, projected to occur near the
end of this decade. The major scientific objectives of SMM will be to
investigate solar flares and related phenomena over a broad spectral
range with high time, spectral and spatial resolution.

The solar flares are perhaps the most dramatic and elusive of the
observable solar phenomena. They have a profound impact on the solar-
terrestrial system, but are difficult to study because they are transient
in nature.

The SMM will provide the capability to make simultaneous measure-
ments across the electromagnetic spectrum for the first time. The in-
formation to be developed will provide the potential for forecasting
flares and their effects on Earth.

The SMM will play a pivotal role in a coordinated national program
of satellite, sounding rocket, and ground-based observations of flares
and their effects and is the most important solar mission proposed for
this decade. The SMM will provide opportunities for international
cooperation on the basis of mutual interest and benefit.

Mission definition studies were initiated in the spring of 1973. In
1974 NASA completed the conceptual design studies of the supporting
spacecraft systems and associated ground operations facilities. The
design concept provides for a spacecraft which capitalizes on common
components and standardized subsystems to achieve a lower cost space-
craft system capable of meeting the required pointing accuracies for
this mission. The spacecraft will be Shuttlé-compatible, capable of
rendezvous, retrieval, refurbishment, and return to orbit.

A preliminary science payload has been selected based on proposals
from the solar physics community. This payload includes instruments
for the observation and study of nuclear reactions in flares through
gamma-ray emissions; the acceleration dynamics of charged particles
to high (sometimes relativistic) energies through hard and soft
X-rays; the temperature and density in flaring regions through soft
X-rays and ultraviolet emissions; and the ejection of material from
the sun through X-rays. It is planned that the final selection of the
scientific payload will be made in mid-1975.

During FY 1976 and the transition period, NASA plans to com-
plete the definition and preliminary design studies of the scientific
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experiments and of the supporting spacecraft systems in preparation
for the implementation phase of the program.

Spacelab Science Program,

Fiscal year Transition

1976 period

Spacelab science paylead definition.. .. .. $3, 500, 000 $900, 000
sgacelab science payload development_______ . . ... 1, 100, 000 2, 600, 000
Total . . 4,600, 000 3, 500, 000

The Shuttle-launched Spacelab will offer new space flight
opportunities to conduct Physics and Astronomy research with
instrumentation and operations similar to those used in ground-based
observatories. It is the purpose of this project to prepare for these
opportunities building upon the experience and accomplishments of
both previous and ongoing flight projects, including the extremely
successful Skylab mission.

Spacelab Science Payload Definition.—To prepare for the scientific
investigations to be undertaken during the Shuttle, era, Spacelab Sci-
ence Payload studies are being conducted that will provide the
information on which to base decisions for these future investigations.
NASA believes that good planning now should lead to lower costs for
payloads flown on Space Shuttle. Initial studies are being directed to
facility-class payloads that would be flown from one to several times
per year and would have an operational life comparable to traditional
ground-based facilities. For example, NASA is studying a payload
called Atmospheres, Magnetospheres and Plasmas-in-Space Spacelab
(AMPS). The objective of AMPS is to help scientists understand the
near earth environment and it is hoped that this space facility will be
able to capitalize on the commonality of instrumention required for
the several disciplines represented.

In Astronomy, similar definition studies have begun for a meter-
class, cryogenically cooled, infrared telescope facility; a meter-class,
high resolution optical /ultraviolet telescope facility ; and a solar phys-
ics telescope cluster facility. For each of these studies, a scientific
working group has been formed to provide the study with scientific
definition appropriate to the objectives of the facility. To capitalize on
the economy of common usage in the astronomy fields, a study to define
the systems and subsystems required for astronomy-type payloads is
in progress.

During Fiscal Year 1976 and transition period the funding pro-
vided will be used to complete the definition of the AMPS Space
Laboratory and related facility instrumentation; for definition of a
complement of High Energy Astrophysical instruments for the second
Spacelab; for preliminary definition and design of a national Infra-
red Astronomical Spacelab Observatory and a national Solar Physics
Spacelab in accordance with recommendations by the National Acad-
emy of Sciences; and for the continuing study of the scientific objec-
tives and specifications of a one-meter-class high-resolution ultraviolet
telescope.

Spacelab Science Payload Development.—The first Spacelab flight
will be a joint effort with the European Space Research Organization
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and will carry a multi-disciplinary payload, with the emphasis on
Atmospheric and Space Physics. It is expected the selection and de-
velopment of scientific instruments for the first Spacelab mission will
begin in FY 1976 and extend through the transition period. A flight
readiness date of early FY 1980 is planned. Also, the incremental de-
velopment of such instruments as an Electron Accelerator, used for
controlled excitation of ionospheric and magnetospheric phenomena,
and a laser radar (LIDAR) system for excitation and observation of
the neutral atmosphere, will be initiated during FY 1976. These devel-
opments are building blocks for instruments that will be needed for
the AMPS payload to be flown later. NASA expects that they will
provide an early scientific return while building up to the more com-
prehensive AMPS flight.

COMMITTEE COMMENT

The Committee is concerned, as is the scientific community and the
public, about the possible depletion of the protective ozone layer in the
earth’s upper atmosphere. Accordingly, the Committee held a hearing
on January 29, 1975, to: (1) learn more about the upper atmosphere
generally and the stratosphere ozone problems specifically; (2) ex-
plore what programmatic activity should be undertaken to understand
the stratospheric ozone problem, and (3) identify corrective actions,
if any, that should be initiated. These matters were further explored
during the hearings on 8. 573. The hearings demonstrated that there
is much to be learned about the upper atmosphere and the problems of
the stratosphere and that gathering and analyzing the data to provide
the necessary understanding will be a complex and demanding task.
As there are substantial variations in the ozone content of the strato-
sphere between the equator and the poles, and between the southern
and northern hemisphere, it is clear that the task requires worldwide
data so that NASA, with its space and related capabilities, is uniquely
equipped to carry out a program to enhance our understanding of this
important part of the earth’s environment.

During the hearings NASA informed the Committee that it can
identify about $7 million in its FY 1975 budget plan that relate to
researching the suspected stratospheric ozone problem. No increase is
proposed in the NASA level of effort for FY 1976; moreover, the total
federal R&D funding in this area is actually decreasing. Yet this is
clearly an important problem, as it involves a possible threat to life
on earth.

The urgency to enhance the state of our knowledge on this problem
demands that this activity be pursued vigorously by a lead agency.
Accordingly, the Committee, in Section 8 of the bill, provides legisla-
tive authority which authorizes and directs the National Aeronautics
and Space Administration to undertake a program of research, tech-
nology and monitoring of the earth’s upper atmosphere.

The langnage of the amendment requires that NASA proceed in
such manner that full coordination is maintained with other federal
agencies involved in this activity, including those agencies which,
unlike NASA, have regulatory responsibility, that the expertise of
the academic community and industry in upper atmospheric research
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and technology is integrated into the planning for and carrying out
of the program, that every effort be made to obtain international co-
operation in this important research, technology and monitoring effort,
and that all results of the program be made immediately available to
the appropriate regulatory agencies and given the widest practxca{iﬂe
public dissemination. Finally, the amendment requires that NASA
submit to the President annually for transmittal to the Congress a
report on the activities being carried out pursuant to the amendment,
together with a description of the accomplishments achieved.

It is the intent of the Committee that the program authorized and
directed to be carried out by the amendment have the long-term ob-
jective of clearly understanding the earth’s upper atmosphere with
near-term objectives centered on the problems of the stratosphere.
Moreover, it 1s the intent of the Committee that this effort be effec-
tively consolidated and organized within NASA and that it be prop-
erly coordinated with the NASA planetary atmospheric research
activity. o o

For this new research, technology and monitoring activity on the
upper atmosphere the Committee recommends adding $7 million to
the Physics and Astronomy Program. This recommendation is $6 mil-
lion above the amount approved by the House. For the transition
period between FY 1976 and FY 1977 the Committee recommends
that an additional $4 million be allocated to this activity.

Lunar axp Pranerary Exproration Proeram

Fiscar Yrar 1976 $259,900,000
Transrrion PErIOD 73,300,000
OBJECTIVES

The objective of the Lunar and Planetary Exploration program is
the scientific exploration of the moon, the planets and their satellites,
asteroids, comets, and the particles and fields of interplanetary space.
The goal of this exploration is to understand the origin and evolution
of the solar system, the origin and evolution of life, and the dynamic
processes that shape man’s terrestrial environment. The program em-
ploys automated spacecraft which fly by, orbit, enter the atmosphere
of, and/or land on other bodies, as well as ground»ba_,s?d cbservations to
investigate our solar system. The lunar program utilizes ground-based
observations, laboratory studies and data from the Apollo, Ranger,
Laumar Orbiter, and Surveyor missions to investigate the composition
and nature of lunar materials and phenomena. ]

The planetary and interplanetary fight missions undertaken to date
have been highly successful, beginning with the first visit to another
planet—the Mariner 2 fiyby of Venus in 1962. The latest planetary
mission, Pioneer 11, Jaunched in April 1973, has completed its mission
to Jupiter and is at present on its way to Saturn. )

Two cooperative US/German spacecraft, Helios A, launched in
1974, and Helios B, to be launched in 1976, will investigate the proper-
ties in interplanetary space in close proximity to the sun. o

Knowledge of Mars and its environment, including the possibility
of life there, will be greatly advanced by the two Viking spacecraft,




40

to be launched in 1975, which will orbit and land on the Martian sur-
face in 1976.

In 1977, two Mariner spacecraft will be launched to fly by Jupiter
and Saturn and their satellites, thereby further extending man’s solar
frontier.

The heavy veil of the planet Venus will be penetrated by instru-
ments carried on two Pioneer spacecraft scheduled to be launched in
1978. The probe and orbiter missions will investigate the nature, dy-
namics and evolution of the Venusian atmosphere and will provide
useful data to Earth meteorologists and atmospheric scientists.

Summary of resources requirements

Fiscal year Transition

1976 period

Mariner Venus/Mercury 1973________._______ el 0 0
VKNG e $39, 500, 000 $14, 000, 000
Outer planets missions (Mariner Jupiter/Saturn 1977). ... ... ... iiuoai... 82, 400, 000 22, 600, 000
Pioneer/Helios__ ... _..________ ... _._____. e 62, 600, 000 16, 300, 000
Supporting research and technology/advanced studies. . [, 14, 300, 000 3,600, 000
Planetary astronomy_______________________._. 4,200, 000 1, 100, 000
Planetary data analysis. _____._._..___________ e 1, 400, 000 400, 000
Planetary quarantine.._____________ ... __._____ e 1, 500, 000 400, 000
Planetary flight support_.___________.____ .. __ e ————— 29, 300, 000 8, 800, 000
Lunar research program._ . ... e 24,700, 000 6, 100, 000
Total - el 259, 900, 000 73,300, 000

BASIS OF FUND REQUIREMENTS

Mariner Venus/Mercury 1973

No funds are required to complete this mission. This single Mariner
spacecraft was successfully launched in November 1973. It has now
successfully completed its swingby of Venus and three encounters with
Mercury. The science data gathered to date by this mission has pro-
vided valuable insight into the circulation patterns of the upper Venu-
sian atmosphere, yielded important experience in gravity assisted,
multiplanet trajectories, and revealed the moon-like topography of
Mercury.

Following the successful completion of the basic Mariner Venus/
Mercury objectives, analysis indicated that through judicious gas man-
agement and utilization of “solar sailing” techniques, spacecraft sta-
bilization could be maintained and enough gas made available for a
further trajectory correction. With this small maneuver a third Mer-
cury encounter became possible. The trajectory correction was suc-
cessfully accomplished, and the third encounter was accomplished
during March 1975.

Viking
Fiscal year Transition
1976 periad
Orbiter spacecraft_____ . _______ ... $9, 200, 000 $7, 000, 000
Orbiter science_. . ._ 2,100, 000 1, 200, 000
Lander spacecraft o - 17, 700, 000 400, 000
Lander science___.____________________._ 4, 600, 000 1,900, 000
Project management and project integration.. 5, 900, 000 3,500, 000
Total . e 39, 500, 000 14, 000, 000
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The objective of the Viking missions is to significantly advance
man’s knowledge of the planet Mars by means o% observations from
Martian orbit and direct measurements in the atmosphere and on the
surface. Emphasis is on obtaining biological, chemical, and environ-
mlental data relevant to questions about the existence of life on the
planet.

Two Viking spacecraft will be launched in mid-1975 by Titan/
Centaur launch vehicles. Each spacecraft will consist of an Orbiter
and a Lander. When the spacecraft arrive at Mars in the summer of
1976, each Orbiter will place itself and the attached Lander into an
orbit around Mars. Each Lander will separate from its Orbiter on
command and descend through the Martian atmosphere to the sur-
face. After soft landing, the Lander will take panoramic color pictures
and will conduct biological, geo-chemical, seismological, meteroro-
logical, and other scientific investigations. Instruments on the Qrbiters
will obtain data on dynamic planetary processes, view the surface in
high resolution, and act as communications relay stations for both
Orbiter and Lander scientific data.

During FY 1975, qualification testing of the Lander has been com-
pleted ; the assembly and testing of two flight Orbiters and two flight
Landers has been completed ; and, software development, training and
the spacecraft final preparations necessary for two launches in the
first quarter of FY 1976 have proceeded as scheduled.

Additional funding to support FY 1975 activities was made avail-
able through reprogramming funds appropriated pursuant to the
NASA Authorization Act, 1974 (P.L. 93-74). The Congress was ap-
prised of this action in October 1974. The reprogrammed funds were
required because of technical problems encountered in the guidance
computer, biology instrument, and the proof test Lander capsule
qualification program. These problems have been solved and by June
1975 four spacecraft (two Landers and two Orbiters) will be in final
assembly and test operations at the Kennedy Space Center. Then, in
July 1975, the two Landers will be sterilized by heat in large ovens.
Afterwards, the Landers and Orbiters will be mated and then the mated
spacecraft will be encapsulated, transported to Launch Complex 41,
and each will be installed on its Titan IIIE/Centaur launch vehicle.

The launch window begins on August 11, 1975, and extends for
roughly 40 days. During this period, both the Viking A and B space-
craft will be launched on the mission to Mars.

A fter launch, the mission will be directed by the flight team from
the Space Flight Operations Facility (SFOF) at JPL. One part of
the flight team will be involved in writing and testing software for
the planetary phase of the flight. Another part of the flight team will
be monitoring and controlling the two spacecraft during their 11-
month journey to Mars. During this cruise phase, several mid-course
propulsive maneuvers are planned to correct errors in the spacecraft
trajectories.

Late in June 1976, the first spacecraft will arrive at Mars and be
placed in orbit by a commanded propulsive maneuver. The planet will
then be surveyed by the Orbiter’s instruments which will return the
science data to the waiting science and analysis teams at the SFOF.
The preselected landing sites will be reviewed and the health of the
Landers determined. After the spacecraft orbit is properly adjusted,
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and if everything checks as it is supposed to, the first Lander will be
commanded from the SFOF to make its automatic landing on Mars on
or about July 4, 1976. The second landing will occur about September
4. The nominal mission will end November 8, but NASA expects an
extended lifetime.

Viking will require a flight team of more than 700 persons; the team
is large because of the mission complexity. There will be four separate
spacecraft to monitor, command, and receive science data from around
the clock. Science data will be analyzed as rapidly as possible so that
the mission sequences can be modified to achieve the maximum scien-
tific return from the mission.

The funds recommended for FY 1976 and the transition period
would be used for the following activities:

(1) Orbiter Spacecraft—;ior the final assembly and test of space-
craft hardware, and to support launch and flight operations.

(2) Orbiter Science—ifor final science tests and integration, science
launch and flight operations, science team support, and science image
processing and ground data handling.

(8) Lander Spacecraft—for final test and integration, launch
preparation and operations, flight operations, and prime contractor
periodic award and mission success fees.

(4) Lander Science—to support science launch and flight opera-
tions, lander investigation science teams and final assembly, integra-
tion, and testing of instruments.

(5) Project Management—to make final Radioisotope Thermo-
Electric Generator payments to the Energy Research and Develop-
ment Administration, to provide trajectory and software verification
analysis, to provide for support service contracts, and to provide proj-
ect reserve funds for problem resolution.

Outer Planets Mission (M ariner Jupiter/Saturn 1977)

Fiscal {ear Transition

976 period

Project management. . ... $4, 200, 000 §1, 600, 000
Spacecraft design and development_ 58, 800, 000 14, 800, DOO
SCIeMCe. « e e 15, 200, 060 3, 300, 000
Mission operations......_........... 4,200, 000 2, 800, 000
K N 82, 400, 000 22, 600, 000

In 1977, two Mariner-class spacecraft will be launched on a trajec-
tory to Jupiter, and from Jupiter will continue on to Saturn on a space
flight made possible by a special alignment of Jupiter and Saturn.
This alignment permits a spacecraft launched to Jupiter to reach
Saturn in less than four years after launch and eventually escape from
the solar system through the acceleration provided by Jupiter’s
gravity. The opportunity to carry out such a fast gravity assisted
swingby mission occurs approximately every 20 years. The spacecraft
will encounter Jupiter in 1979 and Saturn in 1981. This important sci-
entific mission will provide the data needed for comparative studies of
the Jupiter and Saturn systems, including their satellites and the
rings of Saturn, as well as to perfrom investigations in the inter-
planetary and interstellar media. The Saturn satellite Titan, which is
comparable in size to the planet Mercury and is known to possess an
atmosphere, is of special interest.
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The use of a Mariner-class spacecraft with its higher power and
precise pointing capability will permit the use of more sophisticated
science packages than that used on Pioneer 10 and 11. The spacecraft
will weigh about 750 kg (1,652 lbs.), will use the Energy Research
and Development Administration’s Multi-Hundred-Watt Radio-
iostope Thermoelectric Generators for power, and will carry approxi-
mately 95 kg (209 lbs.) of instruments. The spacecraft is being de-
signed to make maximum use of residual Viking Orbiter hardware.
The launch vehicle will be the Titan ITTE/Centaur D-IT, and the
spacecraft will carry a propulsion module to provide the final incre-
ment of injection velocity.

The Pioneer 10 encounter of Jupiter in December 1973 revealed,
within Jupiter’s magnetosphere, fluxes of high-energy electrons sev-
eral orders of magnitude greater than had been predicted. This dis-
covery has had a significant effect on the MJS *77 spacecraft design;
it will have increased shielding and parts designed with decreased sen-
sitivity to radiation. Because of the increased scientific interest in the
electro-magnetic processes occurring within Jupiter's magnetosphere,
a plasama-wave experiment has been added to the MJS *77 science
package replacing an ultraviolet photometer.

The funds recommended by the Committee for FY 1976 and the
transition period are planned to be used as follows: )

(1) Project Management and Mission Design.—To consist of
the detailed trajectory navigation and maneuver design, precision
ephemeris development, and development of mission profile alterna-
tives, in preparation for final selection of the flight trajectories m FY
1977.

(2) Spacecraft Design and Development.—Prototype fabrication,
testing and ecritical design reviews of subsystems, will be completed
during the first quarter of FY 1976. Subsystem flight hardware will be
fabricated and functionally tested with some flight acceptance testing
being started. The Development Test Model, the Temperature Control
Model and the Proof Test Model will be assembled and tested. Com-
puter software for the Command Control Computer, Attitude and
Articulation Control Subsystem and the Flight Data Subsystem will
be completed, reviewed and accepted. )

(8) Science.—Critical design reviews of all science instruments will
be completed and the science instruments will be fabricated and tested.

(4) Mission Operations—The design of the mission operations com-
plex will be completed and implementation of that design will be
started. The Mission Computing System (MCS) computers will be
installed early in FY 1976 so that software implementation can be
initiated. All launch and Earth-Jupiter cruise requirements on the
Tracking and Data System and MCS will be completed.

Pioneer/Helios

Fiscal year Transition
1976 period

$57, 600, 000 $185, 300, 000

3,900, 000 300, 000
; 1,100, 000 100, 000
................................. O, €2, 600, 000 16, 300,000

Pioneer 6-11
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Pioneer Venus.—The objective of the two Pioneer Venus mis-
sions-—a probe and an orbiter—is to conduct scientific investigations
of the planet Venus. The multiprobe mission will investigate: the
nature and composition of the clouds; the composition and structure
of the atmosphere, including the minor constituents; the general at-
mospheric cireulation pattern; and the structure of the ionosphere.
The orbiter mission will: determine the detailed structure of the up-
per atmosphere ; investigate the solar wind/ionosphere interaction re-
gion; determine atmosphere and surface characteristics on a planetary
scale by remote sensing ; and measure the gravitational field harmonics.

The primary thrust of these missions is to determine the nature,
dynamics, and evolution of the Venusian atmosphere. This goal has
profound significance with respeet to one of the objectives of the
NASA Planetary program, namely that of “determining the dynamic
processes that shape Earth’s environment by investigation of other
bodies of the solar system.” Dynamic modeling of Earth’s atmosphere
for prediction of weather, climatic changes and pollution effects should
be materially aided by the Pioneer Venus missions. The secondary
thrust of this mission 1s to provide data to help understand the origin
and evolution of the solar system by determining the relative abun-
dances of the constituents of the Venus atmosphere and the mass prop-
erties of the planet.

NASA has testified that the program is structured to achieve its
science objectives at the lowest possible cost. The basic spacecraft
will employ many existing subsystems, and will be “standardized” for
easy adaptation to both the probe and orbiter configurations. Also,
ample weight margins are being allowed to minimize the need for new
development.

It is planned to launch the orbiter mission with an Atlas/Centaur
launch vehicle in May 1978. The orbiting spacecraft will weigh 320
kg (706 1bs.) in orbit and will carry 87 kg (81 Ibs.) of scientific instru-
ments. The multiprobe mission is planned for launch with an Atlas/
Centaur in August 1978. The probe bus carrying 12 ke (26 lbs.) of
scientific instruments will deliver one large probe with 28 kg. (62
Ibs.) of scientific instruments and three small probes with 2.1 kg (4.6
Ibs.) of scientific instruments into the Venns atmosphere. Both mis-
sions will encounter Venus in December 1978 to provide for a syn-
ergistic study of the planet,

FY 1976 and transition period funds are needed for: (1) testing
and fabrication of flight subsystems (2) seience support, design veri-
fication of instruments and to begin the fabrication of design verifica-
tion units and flight instruments, (3) navigation and trajectory analy-
sis and initiation of flight operations software tasks, and (4) mission
design and definition and special mission parameter studies.

Pioneers 6-11.—The Pioneer 6, 7, 8, and 9 spacecraft, launched
1965-1968, are continuing to obtain valuable data on the nature of the
interplanetary environment in the region 0.75 and 1.1 A.U. from the
sun. {One Astronomical Unit, or A.U., is 93 million miles, the mean
distance between Earth and the Sun.} These data are necessary to con-
tinue the study of the nature of the interplanetary environment near
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Earth as well as to provide a correlation with similar information ob-
tained from the Pioneer 10 and 11 spacecraft, farther out in the solar
system.

yThe Pioneer 10 and 11 missions are continuing to conduct explora-
tory investigations of the interplanetary medium beyond the orbit of

upiter.
d I}E))ioneer 10 was launched in March 1972 and has now successfully
traversed the Asteroid Belt and survived the radiation belts at Jupiter.
Pioneer 11 was launched in April 1973, and has also completed its
mission to Jupiter, measuring a new region of that planet. Excellent
data have been obtained, from both spacecraft during the trips to
Jupiter and in the vicinity of the planet. Results have revealed new
information about Jupiter’s magnetic field and intense radiation belts
which are much different from those of Earth. Helium has been de-
tected in Jupiter’s atmosphere for the first time, and valuable new
data on this planet’s mass and shape characteristics and its energy
balance have been obtained. New information concerning Jupiter’s
moons has also been gathered, considerably changing previous con-
ceptions of their mass, density, and size.

Pioneer 10 will continue on into the interplanetary space beyond
Jupiter, returning new information on the heliosphere and on low
energy cosmic rays that transmit great amounts of energy from the
stars but are too weak to reach earth.

Using the increase in velocity obtained during its Jupiter flyby,
Pioneer I1 will extend its investigation of the outer planets by con-
tinuing its flight to the first encounter with Saturn in 1979.

FY 1976 and transition period funds are required to support the
continued flight operations, mission analysis, data processing and the
analysis of the scientific data from Pioneers 10 and 11.

Helios A & B.—The Helios project is an international cooperative
project between the Governments of the United States and West Ger-
many. Its scientfic objectives are to investigate the properties of, and
processes in, interplanetary space in the region near the Sun, to within
0.3 A. U. The spacecraft, developed and built in West Germany utiliz-
ing consultants from the United States, weighs about 364 kg (800
Ibs.) and carries about 55 kg (120 1bs.) of scientific instruments. Three
of the ten scientific instruments are supplied by U.S. investigators.
NASA provides the launch vehicle and the tracking and data support
for the first phase of the mission. West German technical personnel
conduct the spacecraft operations and will operate the tracking sys-
tems and acquire the data during the later mission phase.

Helios A was successfully launched on December 10, 1974 and will
make its closest approach to the Sun in March 1975. Helios B will be
launched in early 1976.

Most of the funds required for Helios A and B have been appro-
priated by the Congress; however, during FY 1976 and the transition
period, a residual amount of funding is needed to continue the sup-
port for flight operations and data analysis for Helios A ; for testing,
and data analysis, of the U.S. scientific instruments to be carried on
Helios B and for Helios B launch and flight operations planning.

47-386 O - 75 - 4
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Supporting Research and Technology/Advanced Studies

Fiscal year Transition
197¢ i

period

Planetary science. ... .. .. ... $4, 600, 000 $1, 200, 000
Exebiology ... ... , 300, 000 800, 000
Planetary advanced studies._.__._.._........... 1, 200, 060 300, 000
Planetary ad d technical d t . 5, 200, 000 1, 300, 000
Tolah e e 14, 300, 000 3, 600, 000

Supporting Research and Technology and Advanced Studies fur-
nish essential support to the planning and conducting of flight
programs. It is through these activities that scientific objectives and
mission concepts are defined, the scientific and technological readiness
established and the initial planning accomplished for flight projects.

Planetary Science—This project is subdivided into two major areas
of research, planetary atmospheres and planetology. This research
emphasizes the discovery and development of new techniques and
experiments required for exploration and study of comets and the
major planets in the late 1970’s and early 1980%.

In pursuing the basic objective of obtaining an understanding of
planetary atmospheres, considerable progress has been made in under-
standing the nature and dynamics of the Earth’s atmosphere, and in
describing the gross characteristics of the atmospheres of Mars and
Venus. Experiments developed over the past five years are now
assigned to or planned for flight missions to Mars, Venus, Jupiter and
Saturn to obtain 4 more detailed understanding of their atmospheres.
Similarly, the knowledge, techniques, instruments and experiments
being developed now will form the basis for flight missions to comets
and probes into the atmospheres of the planets in the early 1980%.

Tasks in planetology are directed at developing experimental
concepts for determining formation history, composition and struc-
ture of planetary surface materials, and the nature and composition
of planetary bodies.

uring FY 1976, and the transition period, NASA plans to place
emphasis on developing experiments to determine planetary surface
composition by in-situ and remote sensing techniques as candidates
for future missions and on the development of imagery experiments
for investigations of Mars, Venus, and the outer planets, and Mars-
Earth comparative geology studies. Efforts also will be directed
toward Mercury-Mars-Earth-Moon analog studies to determine simi-
larities between them.

Ewxobiology—This activity is directed to producing the answers to
fundamental questions of extraterrestrial life and the origin of life.
In past years, the program brought to breadboard status some of the
key instruments that were selected for flicht on the Viking Mars
landers. The gas chromatograph to fly on Pioneer Venus is also a
product of this program. Work is now being directed toward follow-
on exploration of Mars as well as toward investigation and analyses
of the complex and potentially “organic” atmospheres of Jupiter and
Titan. In addition, work has been initiated on problems associated
with the analysis and study of returned samples from another planet.
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During FY 1976 and the transition period, specific tasks will con-
tinue to be supported in approximately 60 universities and two NASA
centers in the areas of organic chemistry, organic geochemistry, the
biology of environmental extremes, and the development of techniques
of life detection. These tasks will pursue the overall objective of
studying other planets for evidence related to the presence of life
and/or life related molecules. Feasibility demonstration instruments
will be developed for future planetary missions and ground-based
research will be directed to the interpretation of data returned from
such investigations.

Planetary Advanced Studies.—The purpose of these studies are to
define feasible mission concepts for the systematic exploration of the
solar system and to develop rational schedule and resource require-
ments for conducting the missions in a logical, timely and cost effective
manner. Advanced studies are performed both in-house at NASA
centers and under contract. The studies cover the range from mission
analysis and system feasibility to preliminary mission design and
engineering.

The FY 1976 and transition period program is planned to include
mission studies for the inner and outer planets, their satellites, and
small bodies of the solar system (comets and asteroids) and general
studies on adapting planetary spacecraft to the Space Shuttle/Tug.

Missions to be studied include: a Venus orbiter with synthetic
aperture coherent radar to image and map the surface of Venus; a
Jupiter orbiter to perform detailed studies of all of the Galilean
satellites and of the temporal variations of the Jovian atmosphere and
magnetosphere; Saturn orbiters, with the possibility of Titan probes;
and missions to comets.

Planetary Advanced Technical Development.—This activity sup-
ports the new and improved spacecraft technologies that are critical
to future planetary missions. Detailed technical planning for poten-
tial flight projects is performed and the technology readiness achieved
to place them on a firm basis for the development of realistic schedules
and cost estimates.

During FY 1976 and the transition period, efforts will be directed
to a Jupiter Uranus mission opportunity in 1979. A spacecraft launch
during that year can use the gravity of Jupiter as a springboard to
Uranus and even Neptune. Other effort will be directed toward the
technology for delivery of a probe into the upper atmosphere of
either Jupiter or Uranus and the feasibility of standardizing probe
design for utilization throughout the outer planets system. The
Pioneer Venus probe will provide the technological point of departure
for the outer planet probe. Additional activities will be concerned
with the identification of and conceptual solutions for the technologi-
cal problems peculiar to Jupiter orbital missions. At a lower level
of effort, technical planning will continue on an out-of-the-ecliptic
mission, an early Comet Enke flyby using spare Mariner hardware,
and for future spacecraft utilizing solar electric propulsion.

Planetary Astronomy

This activity supports the scientific exploration of the solar system
by observations of the planets and other solar system objects from
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the vicinity of Earth. New observation techniques, instruments, and
platforms make it possible to acquire more information about the
planets from the vicinity of Earth than previously possible. Observa-
tions are now made from airplanes, balloons, rockets, and earth-orbit-
ing satellites as well as from ground-base observatories using the
techniques of optical, infrared, radio and radar astronomy. Results
from this Planetary Astronomy activity both supplement and com-
plement the planetary flight programs. The objectives of Planetary
Astronomy are accomplished through research projects carried out
by astronomers and other scientists located at NASA center, universi-
ties, observatories, and other organizations.

During FY 1976 and the transition period, approximately 40 re-
search projects are planned ranging in size from the work of a single
investigator to large multifaceted projects at major observatories.
Most of these research projects require a sustained effort over several
years. Major emphasis will be on studies of the outer planets from
Jupiter through Plute to support upcoming flight programs. A re-
cently completed NASA-supported addition to a high power radar
system at the National Astronomy and Ionosphere Center at Arecibo,
Puerto Rico (a National Science Foundation facility) will be used
to study Saturn’s Rings and for a high resolution mapping of the
surface of Venus.

Planetary Data Analysis

This activity provides support for scientific analysis after the pe-
riod funded by the flight project. It also supports the analysis of
flight data by scientists who ‘were not members of the flight investi-
gation team. The long-term objective of Data Analysis is to fully
analyze and interpret all the scientific data collected by flight projects
and to insure the incorporation of these results into the growing body
of knowledge about formation, history and characteristics of the
planets, astroids and comets.

During FY 1976 and the transition period, the major emphasis in
Planetary Data Analysis will be placed on conclusion of Mars geo-
logical mapping and analysis of other data obtained during the 11-
month period in which Mariner 9 orbited Mars, and on the analysis
of data obtained by the very successful Pioneer 10 and 11 spacecraft
on their Jupiter flybys. Studies of Venus and Mercury also will be
continued using the data obtained by the Mariner 10 spacecraft from
its passage by Venus and its three passages past Mercury. Especially
meritorious tasks analyzing the results of earlier Mariner and Pio-
neer missions to the planets and in interplanetary space will be con-
tinued as will tasks involving the interdisciplinary correlation and
interpretation of collected data.

Planetary Quarantine

The objectives of this activity are to insure that no detrimental
extraterrestrial life is introduced into the environment of earth, and
that no other planet is detrimentally contaminated by terrestrial

organisms through operations by U.S. spacecraft. The high priority |

of this activity has been repeatedly emphasized by the Space Science
Board and the Infernational scientific community. This activity also
provides compliance with Article IX of the Space Treaty of 1966,
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During FY 1976 and the transition period the Planetary Quaran-
tine activities will continue to study the: (1) viability of terrestrial
micro-organisms on the Mars surface, (2) use of the space environ-
ment to sterilize spacecraft during transit will be continued, (3) the
problems that will be encountered in maintaining effective quarantine
against any detrimental extraterrestrial life brought to earth from
other planets by future return missions, and, (4) the Viking 1975
mission to provide the required support, biological monitoring, and
certification for that mission. ’
Planetary Flight Support

Planetary Flight Support provides for the integrated tracking,
telemetry, and command functions necessary to support all planetary
fllight projects. These functions require a highly sophisticated com-
puter complex along with associated terminals, displays, and many
other devices. This complex along with the general purpose scientific
and engineering computing at the Jet Propulsion Laboratory also is
suppoz:ted with these funds. ‘

_ During FY 1976 and the transition period, this activity will con-
tinue to support Pioneers 6 through 11, the Helios A mission, and the
Viking A and B missions. Build-up to support the Mariner Jupiter/
Saturn missions will continue. Also, the design of a new approach
to mission support to make the total system more reliable and flexible
iv;vﬂl. be completed and the implementation of this new approach will

egin.

Additional activities which will be supported during FY 1976 and
the transition period include: (1) support of the tracking system
analytic calibration effort; (2) formulation of planetary programs
data systems standards: (3) management of the Operations Support
Coordinating Office at JPL which concentrates on system analysis and
design, and support of off-lab projects; (4) general scientific and en-
Sgt;nggrmg computing requirements; and (5) selected project-peculiar

udies.

Lunar Research. Program

Fiscal (ge:,aé Transition

period
Lunarscience SR &T_. ..
Lunar data analysis and synthesis__ sg, ;gg' ggg $%, 33%’ %g
Lunar sample analysis.___, ___ 0TI 5, 600, 000 1, 400, 000
Lunar science operations________ [T 1T TTITT I 4, 800, 000 1, 100, 000
....... 1 i T g
Total e 24,700, 000 6, 100, 000

A concentrated scientific effort is underway to analyze and interpret
fully the large amount of data available from the past lunar flight
programs, ground-base studies of the moon, and laboratory investiga-
tions. The analytical work that has been carried out to date has revolu-
tionized prior theories about the moon, yet the analysis is still in its
eagly sta%es.

unar Science SR&T.—This activity emphasizes scientific studies
th%it, Qrowd‘; a broad, sound base for thz scielr)ltists engaged in analysis
in synthesis of lunar data. In addition to the still-operating Apollo
unar Surface Experiment Packages (ALSEP) and the Laser Rang-
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ing Project, this SR&T is the only source of significant new lunar data.
SR&T activities emphasize studies in the following science areas: (a)
earth-based observations, (b) analog studies, (¢) theoretical studies,
(d) laboratory simulations, and (e) extraterrestrial materials (pri-
marily meteorites) studies. )

New techniques and equipment have been developed for collecting
lunar data by earth-based, multispectral, telescopic studies of the lunar
nearside. Particularly rewarding are studies of the lunar surface re-
flection spectrum at near ultraviolet, visible and near infrared wave
lengths which allow the determination of certain compositional prop-
erties of the surface material. This work is particularly enhanced by
laboratory measurements of the optical properties of returned lunar
samples and by our detailed geochemical knowledge of the Apollo land-
ing sites.

gl‘he Lunar Science Institute (LSI) operated by the Universities
Space Research Association is also supported under this project. The
LSI serves as an important data repository facility open to all qualified
scientists, and enables these scientists to utilize the extensive sclentific
equipment at the Johnson Space Center (JSC). .

Advanced mission studies are concerned with studying the high
priority unanswered scientific questions about the moon and defining
optimum flight systems needed to collect the addition data needed to
answer these questions. Some of these questions are concerned with
major lunar geologic formations and significant gravity and magnetic
anomolies, Much additional data could be obtained by mapping from
lunar polar orbit both the radioactive and major rock-forming elements
and the gravity and magnetic fields over the 80 percent of the moon
ot covered by Apollo, especially the critical farside and polar regions.
Several approaches to such mapping have been examined in recent

ears.
Y During Fiscal Year 1976 and the transition period funds will be used
for continued support to Lunar Science ground-based efforts, includ-
ing telescopic observations and Lunar Science Institute activities. Def-
inition studies will continue to examine mission parameters, require-
ments and constraints of lunar polar orbit mapping missions, including
possi’ble Shuttle-launched automated lunar missions to be flown in the
1980%s.

Lunar Data Analysis and Synthesis—The immediate objective of
this activity is the continued interpretation of the large and still

growing body of data acquired by lunar missions and SR&T research 5
and, by integrating these results, the enhancement of man’s knowledge |

of the origin, history and present characteristics of the moon. The long

term objective is to integrate lunar knowledge with the terrestrial, ;

planetary and solar studies, so as to gain a better understanding of the
earth and the solar system.

During the Appollo phase of the lunar program, the primary j
scientific effort was directed to reducing and analyzing the results of |
individual experiments, However, the vast body of acquired Apollo |

data, additional data from the still-operating Apollo lunar experi-

ments, and data from the past automated lunar flight programs now |

require a major effort of interdisciplinary analysis and synthesis to

obtain the maximum scientific benefit from the lunar flight programs. |
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This Lunar Data Analysis and Synthesis activity is receiving enthusi-
astic support from researchers with broad scientific backgrounds in
attacking the important problems of lunar origin and history.

During FY 1976 and the transition period, the scientific research of
nearly 100 Principal Investigators will be supported; many of these
projects will require several years to reach fruition. Because many new
and outstanding scientists are expressing their desire to enter this pro-
gram, the total program is expected to show steady improvement at a
relatively constant funding level.

The ALSEP Principal Investigators, who are still reducing and
analyzing the data received from the five ALSEP’s operating on the
lunar surface, also are supported under this activity as are scientists
at JSC who constitute NASA’s focal point for lunar science.

Finally, work will continue in the reduction and analysis of the
photos from the lunar mapping cameras flown on Apollos 15-17. The
results of this work are the cartographic products needed to support
the present and future lunar scientific efforts.

Lunar Sample Analysis—Among the most important scientific in-
formation so far obtained from the moon is the extensive set of data
on the chemical, isotopic, and physical characteristics of the lunar
rocks and soil samples. These samples have already provided the essen-
tial elements of an absolute lunar chronology, and had led to models
of lunar composition and evolution quite different from those antici-

ated prior to the return of lunar samples. In addition, data on the
Interactions of solar and interstellar products with lunar surface ma-
terials is leading to a far better understanding of the history of the
sun and stellar processes in general.

During FY 1976 and the transition period, it is planned that this
activity will continue to support the current level of 109 domestic
Principal Investigators and 387 foreign investigators, as well as over
700 co-investigators. The teams are highly qualified and located at
institutions where unique research capabilities and skills have been
developed. The funds will provide for salary support, computer
efforts, supplies, and instruments for U.S. investigators.

Lunar Science Operations—The full scientific potential of the
Apollo lunar landing missions is being realized with the continued
operation of the five long-lived ALSEPS and the three laser ranging
retro-reflectors emplaced at the Apollo 11, 14 and 15 landing sites.
The ALSEP instruments, most of which were designed for a maxi-
mum lifetime of 12 months have continued to operate far beyond
expectations. The Apollo 12 ALSEP passed its fifth anniversary of
continuous operation on November 19, 1974. NASA plans to continue
to operate these lunar systems as long as they furnish valuable scien-
tific data but annual reviews of all instruments are conducted to verify
the scientific validity and merit of each experiment. Continued ob-
servations under this task require support: (1) to operate these instru-
ments and to record and format raw data for Principal Investigators,
(2) for Principal Investigators, who are familiar with instrument
characteristics, to reduce raw data from these instruments to useful
scientific observations, and (8) for these data to be placed in data

banks where they will be available to all responsible scientific
investigators.
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The Lunar Sample Curatorial Facility at the Johnson Space Center
is a major component of the post-Apollo scientific effort. Its operation
requires support for handling, storing, preparing and distributing
lunar materials as well as documenting the history and data obtained
on each sample and assuring their security. Only a small fraction of
the material returned from the moon has been expended for scientific
research to date. This practice will continue in order to preserve these
unique materials for study by new and innovative techniques which
may be developed in the future as well as for second generation
analyses.

During FY 1976 and the transition period, the laser ranging pro-
gram will continue at McDonald Observatory. The new observatory
at Mt. Haleakala in Hawaii will begin test runs in FY 1976. With
the two stations producing range data, analysis will continue to
develop new information on the 3{ namics of the earth-moon system.
The primary objectives include the study of physics of the moon,
gravitation and relativity, and the physics of the earth. This will in-
crease our understanding of the wobbles of the earth’s axis of rotation,
which could enhance our capacity for earthquake prediction ; and, pro-
vide measurements of the relative motions between the continental
United States and Hawaii, which would refine our theories on con-
tinental drift.

Continued support to the operating ALSEP’s and of the Lunar
Sample Curatorial Facility, will also be provided during this peried.
As a precaution a selected portion of the lunar material will be placed
in an especially prepared, secondary storage site, remote from the
primary curatorial facility.

COMMITTEE COMMENT

The Committee recommends acceptance of the Lunar and Planetary
program request as presented, and accordingly, it does not coneur with
the House cut of $1 million in this program.

Laoxca Vemicte ProcureMENT Proeram

Fiscar Year 1976
TransitTion PeErROD

$166,900,000
40,400,000

OBJECTIVES

The objective of the Launch Vehicle Procurement Program is to pro-
vide launch vehieles for antomated space missions. The program in-
cludes procurement of vehicle hardware, launch services, engineering
and maintenance support, in addition to providing for the product
reliability improvement of vehicle and auxiliary ground support
equipment. The program also includes a Supporting Research and

Technology/Advanced Studies effort to analyze future mission re- |

quirements and to investigate new technological developments. The
vehicles currently being procured are: Scout, Delta, Atlas-F, Atlas

Centaur, and Titan ITIE/Centaur. Launches under this program are |
conducted from the Eastern Test Range in Florida, the Western Test

Range in California, the Wallops Island Range in Virginia and the
San Marco launch site off the east coast of Africa.
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Summary of resources requirements

Fiscal year Transition
1978 period

BASIS OF FUND REQUIREMENTS
Seout

The Scout vehicle is the smallest launch vehicle employed by NASA.
It is a four stage, all solid propellant launch vehicle, approximately
22.4 meters in length (78 feet). The first stage booster has a diameter
of 1.14 meters (3.75 feet). It is capable of placing a 180 kilogram (400
pound) payload in a 555 kilometer (300 nautical mile) orbit. The
Langley Research Center, located near Hampton Roads, Virginia, has
managed the Scout project since its inception in 1959. '

Scout vehicles are launched from the Western Test Range, Cali-
fornia; from Wallops Island, Virginia; and from the San Marco
Platform off the African coast near Kenya.

During FY 1976 and the transition period funds will be used as
follows: (1) to continue hardware procurement to support the Dual
Air Density Mission, the Heat Capacity Mapping Mission, and the
Stratospheric Aerosol and Gas Mission; and (2) for engineering and
technical support, vehicle test and checkout, launch operations, and
maintenance of launch facilities and ground equipment to support
the launch schedule.

Centaur

The Centaur program provides for the procurement and launch of
two booster stages, the Atlas and Titan, and an upper stage, the
Centaur. Centaur is a high performance upper stage, the most power-
ful used by NASA for automated missions. It is currently being used
with the Atlas booster for high energy missions, particularly plane-
tary, and synchronous orbit. The Atlas Centaur vehicle is 40 meters
(131 feet) in length and has a diameter of 8.1 meter (10 feet).

A new configuration, the Titan Centaur, has been developed to sup-
port the Viking mission, and for other heavy payloads or high energy
missions beyond the lifting capability of the Atlas Centaur. A Titan
Centaur successfully launched the Helios-A mission on December 10,
1974. This flight demonstrated satisfactorily the full performance
capabilities required for the Viking and Mariner J upiter/Saturn mis-
sions. The Titan Centaur is 49 meters (160 feet) high and has a pay-
load shroud diameter of 4.3 meters (140 feet).

During FY 1975 additional engineering support was required for
the design effort assoclated with the failure of the Titan/Centaur
Proof Flight, and corrections to electronic components of the Centaur
inertial guidance system.

Durlpg FY 1976 and the transition period funds will be used: (1)
to continue incremental procurement of hardware for the launch of
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Helios-B, Viking-A and -B, Mariner Jupiter/Saturn-A and -B, High
Energy Astronomy Observatory (HEAQO) -A, -B, and -C, and the
Pioneer Venus-A and -B missions; and, (2) for management and en-
gineering support effort, launch support operations, field services, and
to maintain facilities and ground equipment.

Delta

The Delta launch vehicle is the most used vehicle in the NASA
launch vehicle family. Since its first use in 1960, this vehicle has been
utilized in 106 launches and has a success record of 90 percent. It is
presently operational in two and three stage configurations and a
multiburn second stage capability. The first stage is an elongated Thor
booster with 3, 6, or 9 strap-on solid motors for thrust augmentation,

The second stage Delta, which has a multiple restart capability,
uses an inertial guidance system for guiding the first stage booster
and the second stage Delta. The third stage utilizes the Thiokol TE~
364 solid motor which is spin stabilized. This vehicle in its three stage
configuration is approximately 35.05 meters in length (115 feet) and
has a diameter of 2.44 meters (8 feet). It is capable of placing a 1,772
kilogram payload (3,900 pound) into a 555 kilometer (300 nautical
mile) orbit.

This launch vehicle system experienced a failure during the launch-
ing of the Skynet ITA mission in January 1974. Subsequently, vehicle
anomalies occurred during the launches of Westar A in April and
SMS-A in May, 1974. Consequently, all launch activity was stopped
until October 1974 while an overall technical and management review
of the project was conducted. The review committees recommended
‘a series of hardware modifications which have been implemented. In
addition, the committees recommended changes in project manage-
ment, practices, staffing levels for certain key activities, and operating
procedures to improve the reliability of the Delta. Launch activity
has been resumed, and a number of missions have been successfully
launched. During FY 1975 $4.1 million in additional funds were made
available to this project for the corrective actions.

A major improvement activity planned for F'Y 1975 was not carried

out due to the use of the funds for activities associated with the recom- |

mendations of the failure review committees.

During FY 1976 and the transition period funds will be used: (1)
to continue the hardware procurement contracts in support of the
International Ultraviclet Explorer (IUE), Nimbus-G, Interna-
tional Sun-Earth Explorer A/B and C (ISEE), and the LANDSAT-

C missions; and (2) for necessary technical and engineering support, |
to sustain vehicle test and checkout and launch operations and to sup-- -

port maintenance of launch facilities and ground equipment.

Atlas-F
The Atlas—F is a one and one-half stage vehicle which uses liquid

oxygen and kerosene as propellants. The vehicle is a refurbished sur-
plus Intercontinental Ballistic Missile (ICBM) used for space mis- -

sions. Tt is managed by the Air Force.

Funds are needed for FY 1976 to refurbish and modify an Atlas-F |
to launch the Tiros-N meterological satellite in early CY 1978. No |

funds are required for the transition period.
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Supporting Research and Technology/Advanced Studies

The objective of the Supporting Research and Technology/Ad-
vanced Studies project is to provide preliminary information and al-
ternatives to management so that decisions concerning the space trans-
portation systems may follow a well defined, integrated course in fu-
ture years.

The FY 1975 funding plan was decreased $3 million; these funds
were reprogrammed to meet the more urgent requirements of carrying
out corrective actions on Centaur and Delta.

During FY 1976 and the transition period funds will be used as
follows: (1) Solar electric propulsion advanced studies will be con-
tinued and launch vehicle phase out studies will be initiated in order
to insure an orderly transition from current vehicle usage to the Space
Shuttle; (2) solar array technology for solar electric propulsion and
research in solar electric propulsion system capabilities will be con-
tinued ; (3) development, test, and evaluation of strap down guidance
system components consisting of inertial sensors and computer tech-
nology will be continued; and (4) investigation of atmospheric
effects resulting from effluents produced during vehicle launching
activities will be continued.

Seace APPLICATIONS PRrROGRAM

Fiscar YEar 1976
Transrrion Periop

$1883,930,000
54,700,000

OBJECTIVES

The major objective of the Space Applications program is to con-
duct research and development activities that demonstrate the ap-
plication of space-related technology for the benefit of mankind. Gen-
erally, these activities are grouped in the following areas: Weather
and Climate, Pollution Monitoring, Earth Resources Survey, Earth
and Ocean Physics Applications, Space Processing, Communications,
Data Management, and Applications Experiments and Studies.

Reliable short- and long-term weather forecasts mean savings of
life, property. and money through effective disaster warning systems
and proper planning in many activities such as agriculture and trans-
portation. Therefore, the Weather and Climate program has as its
major thrusts the application of satellite data to vital problems in
the detection, prediction, and early warning of severe storms; the
improvement of the capability for long range weather prediction ; and
the development of advanced sensors and satellite systems for utiliza-
tion by the National Oceanoeraphic and Atmospheric Administration
(NOAA) to achieve the foregoing objectives. These activities will
build on the achievements and contribmtions of meterological satellite
systems and sensor developments in previous years. '

Pollutlon'monitorinsr is directed to annlvine snace technology and
remote sensing from space to the problems of determining the con-
centrations and distributions of atmospheric constitutents and moni-
toring changes in atmospheric composition which might prove annoy-
Ing and/or harmful to man, the biosphere or other aspects of the
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earth’s environment. The data acquired will provide a basis for limit-
ing and controlling environmental damage. Additional significant
data will also be obtained by the second Application Explorer Mis-
sion—the Stratospheric Aerosol and Gas Xxperiment (SAGE)—
which will fly a single instrument to direct and map statospheric aero-
sols and gas concentrations. The informatoin derived will complement
that obtained by the Nimbus-G program currently under development.

The effective utilization of the world’s natural resources requires
that their extent be surveyed, their changes monitored and systems for
wisely mangaging their exploration be constructed. Toward this end
the Applications Systems Verification Tests (ASVT) program is con-
tinuing to demonstrate to the user community that remotely obtained
information (from satellite and aircraft) provides new capabilities to
supplement existing data gathering systems. In FY 1975 and FY 1976,
as part of this program, the Large Area Crop Inventory Fxperiment
(LACIE) utilizes Landsat data to establish the feasibility of using
such data on an operational basis to determine wheat production over
the North American continent with possible extension to the entire
world. In addition Landsat-C, an Earth Resources Technology Satel-
lite just getting underway, will have a resolution twice that of the

earlier Landsat 1 and 2 and its multispectral scanner will incorporate |

anew thermal sensing capability.

The Earth and Ocean Physics Applications program (EOPAP) is |

designed to use space and space derived techniques for very precise

monitoring of the earth’s erustal motions (tectonic plate movement, |
fault motions, polar wobble and rotation rate) to develop an under- |

- standing of earthquakes, their origin and the ability to forecast their
occurrence, and to monitor ocean phenomenon such as sea state, cur-

rents, surface winds and general ocean circulation on a global basis |
which is of particular importance to the maritime industries. With |
respect to the monitoring of the earth’s crustal motions, accurate |

ground measurements will soon be aided by the LAGEOS satellite to

be launched in 1976. With respect to monitoring ocean phenomena,

development of an Ocean Dynamics Satellite (Seasat—A) is being con-

tinued this year as an outgrowth of a program plan for oceanographic |
research and ocean dynamics forecasting defined by NASA and user |
organizations (Departments of Defense, Transportation. and Com-
merce and research institutions). The satellite will provide data on

wave height, wind speed, wind and wave direction, ocean temperature,

and ocean surface topography which will be used for scientific studies |

and ocean state forecasts.

The objective of the Space Processing program is to exploit the |
unique characteristics of space flight to prepare and process materials
in ways that are not possible or economically practical on earth. The j
eventual benefits of the program are expected to include new knowl- }
edge of materials and technology improvements directly applicable to |
industrial processes on the ground as well as unique high-technology |
products produced in space for use on earth. Skylab experimentation |
has demonstrated the possibilities and advantages of manufacturing |
crystals for earth-based applications in the gravity-free environment, §

of space.

. The current NASA effort in the field of satellite-based commmunica-
tions systems is directed toward the development of advanced tech- |
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nology and toward providing expert advice and consultation on satel-
lite communications to various G(overnment departments and
agencies. The highly successful series of Applications Technolog
Satellites (ATS-1, 3, 5 and the recently launched ATS-6) will
continue to be used by various domestic and international experi-
menters. Two important experiments involving ATS-6 are the Health
and Education Television Experiment being conducted with the De-
partment of Health, Education and Welfare and the Satellite In-
structional Television Experiment in cooperation with the Govern-
ment of India.

Data Management activities are directed toward the study, design,
development and demonstration of the technology for improving the
flow of data from onboard satellite systems to user terminals and/or
facilities to accommodate the steadily increasing volume, complexity,
and exceedingly high rates of data involved; to reduce origin-to-user
data transmission times; and to provide improved capabilities for the
rapid storage, maintenance and retrieval of data products,

To avoid premature commitment of new technolooy the Advanced
Applications Flight Experiments program provides for the early de-
sign and development of sensors and experiments prior to committing
them to flicht on a mission. Applications studies and systems analyses
are undertaken to assure that the research and development activities
of the Applications program are practical, cost-effective, and based on
user needs and requirements. Special emphasis is placed on user-
oriented economic analvses and assessments of onooing and proposed
new programs. A major consideration is to establish need and eco-
nomic justification. Such studies are performed as early in the life of
a program activity as possible and updated through follow-on
analyses.

Summary. of resources requirements

Fiscal {ear Transition
876 period

Weatherand elimate._____._.._.... ... .. . 334,600,000  $11, 700, 000

Pollution monitering..__ ... ITTTTTTTTTTTTTTTT
Earth resources survey.... . I - {15(93' ggg’ ggg Ig’ ggg’%
Earth and ocean physics 26, 400, 000 7, 800, 000
Space processing___.__ 700, 000 1,203, 000
Communications_ ___ §, 500, 000 2, 000, 0
Data management ... 1 TT" 4, 000, 600 1, 500, 000
Shuttle payloads__ 217777 4,000,000 1,500, 600
Advanced applications flight experiment 4, 700, 000 1,300, 000
Applications systems analyses__.______ » 000, 000 1, 400, 000
Applications explorer missions.._ ... 5, 900, 000 2, 600, 000
TOtah e e 183, 930, 000 54, 700, 000

BASIS OF FUND REQUIREMENTS
Weather and Qlimate

Fiscal year Transition
1978

period
All weather atmospheric sounding experiment satellites (Ni

8Derattonal temperature sounding sat%“ite (Tir?s—?\l) s (imbaus Sandf). ... s% %%% %%% nggg. ggg
Gl%ebraa‘tf:tlmsaﬁeltgte improvements....___ 0 TTTTTTTTTmmmemee 2 5,000,000 2,400,
ospieric research program (GARP).._ . 000, , 000,

o T e——— S iEE ke
) i atellite (Stormsat) definition studi s .

Advanced techniques in observing and forecastingm-.'.‘.s. N d S - g ?88 ggg 2 ggg’ %
Total._.._ .

OB e 34, 600, 000 11, 700, 000
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Nimbus (5§ and F).—The Nimbus spacecraft series was originally
developed as a flying test bed for developing advanced instrumentation
for meteorological satellites. Nimbus 5, launched in December 1972 into
a 600 nautical mile polar orbit with a Delta launch vehicle, and Nimbus
F, to be launched in late FY 1975, flight test advanced infrared and
microwave sensors to provide atmospheric soundings on a global basis
which are needed for a better understanding of the atmospheric proc-
esses and interactions to improve long-term weather forecasting. Nim-
bus 5 provided the first vertical profile of temperature and moisture
from cloud covered surface to the upper reaches of the atmosphere.

Nimbus F will provide data on incoming solar radiation, on the
carth’s outgoing radiation, and on tropical and southern hemisphere
wind and temperature structures. During FY 1976 and in the transi-
tion period, primary emphasis will be placed on collection and analysis
of data from Nimbus-F, including the Tropical Wind, Energy Con-
version and Reference Level Experiment, a Carrier Balloon System
Test, relay of data from globally-distributed remote relay sites, and
other experiments.

Tiros-N —Tiros-N, a third-generation polar orbiting operational |
satellite to be launched in 1978 into a 906 nautical mile polar orbit with
a Delta launch vehicle, is being developed for NOAA. It will incorpo- |
rate recent advances in infrared and microwave sounders for the high-
resolution, all-weather measurement of temperature and moisture pro- |
files. Microwave soundings in the 5mm band present the only means of |
penetrating cloud fields which cover much of the earth’s surface. The |
ability to sound the lower troposphere during extensive cloudiness is

- of utmost importance for diagnosing and forecasting the evolution of |
severe weather because clouds always prevail around a storm system |
during its entire life cycle. Tiros-N will also include an operational j
data-collection system for the acquisition of in-situ data from buoys, {
balloons, aireraft, and remotely-located ground stations. The capabil-
ity to track constant-density super-pressure balloons provides very im-
portant support to the Global Atmospheric Research Program since |
there is no other feasible way to obtain meteorological measurements in |
tropical and Southern Hemisphere ocean regions. ]

Operational Satellite Improvements—Through the Operational
Satellite Tmprovements Program (OSIP), NASA conducts research’ |
and development for the improvement of sensors, equipment and sub- '}
systems associated with operational satellite programs to insure that |
advances in technology related to solvine critical problems, such ag
severe storm detection, are available for incorporation into the opera- |
tional weather satellites. '

Current develonments include modifications on : the Vertical Tem: |
perature Profile Radiometer (VTPR) to improve the accuracy and;
wtilitv of this sensor. Advanced Very High Resolution Radiometer §
(AVHRR) to provide improved sea-surface temneratures for opera-|
tional use. and the Visible Infrared Spin-Sean Radiometer (VISSR)
to provide an atmospheric sounding capability. All these efforts aref
coordinated with the National Oceanic and Atmospheric Administra
tion (NOAA) and will be continued in FY 1976. 9

An all-weather microwave sounding canabilitv for follow-on satelyy
lites of the Tiros-N series will be initiated to give better numericak
weather prediction. Also, the development of local user terminalj
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round equipment for readout of data from both polar-orbiting and

eostationary weather satellites will be continued in response to long
unfilled user community needs for such low cost equipment.

Development will also be initiated on a sounder for a 3-axis stab-
ilized geostationary spacecraft to provide data which are improved in
both resolution and accuracy for use in severe storm detection and
forecasting.

Global Atmospheric Research Program.—The Global Atmospheric
Research Program (GARP) is an international program designed to
(1) improve the accuracy and time extent of global numerical weather
predictions; (2) assess the feasibility of large-scale weather modifica-
tions; and (3) determine the long-term effects of pollutants on the
earth’s atmosphere.

In carly FY 1975 NASA participated in the first large-scale inter-
national GARP experiment—the GARP Atlantic Tropical Experi-
ment. In May 1974, a Data Systems Test was conducted that produced
the first global real time data set. The Data Systems Test focused at-
tention on problems related to the acquisition and processing of global
data from many data sources, as will be the case in the 1977-79 period
of the First GARP Global Experiment. In FY 1975, the U.S. plan
for the First GARP Global Experiment will be completed and dis-
tributed for comment. Testing and evaluation of the Carrier Balloon
System will continue during this period.

In FY 1976 and the transition period, further Data Systems Test
periods are scheduled to provide global data sets during summer and
winter weather conditions; these tests will use data obtained from the
Nimbus-F and SMS-B weather satellites and also the data relayed
from ocean buoys and carrier balloons through Nimbus-F. Planning
and associated research will be accelerated in preparation for the First
GARP Global Experiment. Research in numerical methods weather
forecasting will concentrate on the development of new technologies
to use meteorological satellite data in atmospheric circulation and
operational weather forecast models. Global data sets of higher quality
than those previously obtained will be produced and used in
experiments.

Meteorological Seunding Rockets Program.—Research is urgently
needed on what effects, if any, man’s activities have had on the com-
position and chemistry of the upper atmosphere, in particular on the
ozone layer in the stratosphere. In FY 1976 and during the transition
period, Nike Cajun, Arcas, and boosted dart-type meteorological
sounding rockets will be launched from various sites to obtain data
on the distribution and concentrations of minor stratospheric con-
stituents. Also, optical ozone soundings will be made to obtain the
vertical profile of ozone during daylight, and chemi-luminescent
soundings will be made to obtain the vertical profiles of ozone during
night time. To examine the effects of high-flying aireraft on the upper
atmosphere, nitric oxide soundings will be taken. A balloon payload
will measure solar spectral irradiance profiles, and other rocket pay-
loads will seek to determine the Bremstrahlung ozone source.

. J]&greements between the U.S. and U.S.S.R. for space cooperation
include an agreement on the establishment of an Eastern and Western
Hemispheric Meridional Network of meteorological rocket stations
and the exchange of data and investigation of the processes character-
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izing the state of the stratosphere and mesosphere. During FY 1976
and the transition period about 300 improved rockets will be launched
as part of this program.

Data from meteorological sounding rocket flights are also used to
calibrate data obtained from satellite systems and 1n supporting studies
of the total atmospheric effects on man and machines.

Severe Storm Observations Satellite (STORMSAT).—The objec-
tive of the STORMSAT definition studies to be conducted during
FY 1976 and the transition period is to define the needed character-
istics of an advanced sensing device termed the Advanced Atmospheric
Sounding and Imaging Radiometer (AASIR) for the observation
of the short-lived and violent meterological features which describe
and are associated with severe storms. Stormsat will remain stationary
over the North American continent and its sensors will be pointed
continuously toward the earth giving nearly continuous data that will
be used to provide significant improvements in severe storm forecast-
ing. Stormsat could be launched in 1980 if undertaken as a FY 1977
new initiative.

Advanced Techniques in Observing and Forecasting—The objec-
tives of this program are the establishment of the physical principles
upon which remote sensors can be developed and employed, the de-
velopment of the techniques for the acquisition of environmental data
by remote sensors, and the application of the data to the definition of
the earth’s atmosphere and the prediction of its changes.

During FY 1976 and the transition period, the severe storms research
program will include detailed studies of geostationary satellite photo-

-graphs, of possible improvements to satellite systems, special aireraft
overflights of severe storms, and joint studies with NOAA, other
Government agencies, and university scientists. Research emphasis
will also be placed on small scale, short-lived but destructive weather

phenomena, including not only thunderstorms, tornadoes and hurri-

canes, but also flash floods, heavy frosts and winter storms. This
program will expand the current state of knowledge about severe
storms to aid in the development of systems to detect, monitor, and
forecast severe storms.

Using Nimbus satellite data, new investigations will also be initiated
to improve numerical weather prediction. Climate research will be

focused on studying the relatively slow changes of global weather or |

climate that bring about large scale/long-term changes reflected in

droughts, series of severe or mild winters, monsoon patterns, and |
motion of polar ice. Concurrently, research is being conducted to adapt :

and refine short-term numerical prediction models to accept long-term
parameters related to the laws of climatic behavior.

Pollution Monitoring

Fiscal year Transition |

1976 period ]
Oceanographic and air pollution observing satellite (Nimbus-G)..___._______..__._____ $15, 000, 000 $7, 500, 000
Sensor definition and feasibility evaluations, modeling, operational methodology._ .. ... 4,200, 000 1, 200, 000

Total . s 19, 200, 000 8,700, 000

The primary objective of the Pollution Monitoring program is the |
development and demonstration of systems capable of identifying and |
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mezlzsul‘ing pollutants in the air and water on global and regional
scales.

A major new concern over atmospheric pollution is the possibility
that certain manmade chemicals may be depleting the ozone in the
stratosphere. These chemicals include fluorocarbons used in aerosol
spray propellants and refrigerants, nitrogen compounds produced for
agriculture, and exhaust gases from high-flying aircraft and space-
craft. Data on the trace gases in the stratosphere are now being ob-
tained from instruments flown on aircraft and the global space obser-
vation capability that is needed is now being initiated.

Nimbus G'—The Nimbus G mission, initiated in FY 1974, will
provide the first capability for global acquisition of well integrated
repetitive, synoptic, remotely-sensed data required for atmospheric
pollution and oceanography investigations. The prime mission ob-
jectives are twofold: (1) to measure the types, quantities and dis-
tributions of gases and particulates in the troposphere and in the
stratosphere and (2) to measure the color, temperature and ice condi-
tions of the ocean. In support of these objectives, other experiments
will study the interface of the atmosphere with the oceans and the
land, and the earth’s energy budget. Data acquired will be applied to
studies on the concentration, distribution, and time-variations of
atmospheric and oceanographic contaminants and their impact on
the total environment.

The Nimbus G spacecraft, adapted from the Nimbus/ERTS space-
craft developments and to be launched by a Delta launch vehicle in
1978, will operate from a near polar, sun synchronous orbit viewing
the earth at the same local sun time everywhere. Nine experiments
have been selected to date. Four directly address the problem of
atmospheric pollution and will measure gases and particulates. The
gases to be measured are directly related to pollution problems such
as the use of fossil fuels and the effect of high altitude aircraft op-
erations in the stratosphere. Three experiments are directed to ocean-
ography and the air/sea interface including sea ice and surface
temperatures and water color sensing all of which is important for
ocean food and pollution surveys and for assessing chlorophyll, sedi-
ment and other substances in coastal waters. The final two experiments
will measure incoming solar radiation and outgoing-reflected and
emitted-radiation in a study to increase the understanding of the
earth’s radiation budget, and to establish thermal baselines and to
detect changes therefrom, particularly those attributable to human
activities.

Specifications for the spacecraft and experiments are now being
completed. and design and construction of hardware will be supported
with F'Y 1976 and transition period funding.

Sensor Definition and Feasibility Evaluations—This effort is the
foundation for the NASA program of applying aerospace technology
for assessing the quality of the environment and evaluating the
impact of candidate strategies for enhancing the quality of the air,
water, and land. The primarv emphasis is on remote sensing tech-
niques; however, the need is also recognized for application of in-situ

sensing and analysis as a means for validating and calibrating remote
sensors.

47-396 O - 75 - 5
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During FY 1976 and the transition period, increased emphasis on
global monitoring of the stratosphere will require coordinated pro-

grams in: sensor development; fundamental physical and chemical

processes; modeling for establishing sensor requirements (to aid in
data analysis and to assess the impact of aerospace operations) ; and
measurements to establish global baselines.

The remote sensing of water quality has received less emphasis than
that for air quality, and, consequently, more fundamental research is

required. New techniques need to be developed and tested with regard!

to both remote and in-situ sensing of water pollutants. These in-
vestigations should be valuable for application to the detection, iden-
tification, and differentiation of municipal and industrial wastes, as
well as understanding the chemical reactions involved in creating new
pollutants and toxic substances. This technology will also be of value
in conjunction with urban and regional water quality surveys. There
will be a continuation in the activity for remote sensing of water
quality. In addition, it is expected that the cooperative effort with
NOAA in the New York Bight region (Marine Ecosystem Analysis
program) will be initiated.

Earth Resources Survey

Fiscal year Transition
1976 period

Earth resources technology satellite (Landsat land 2)__.__._________________________ $5, 300, 000 0
Multispectral 5th band development_______________ .- 2,000,000

Earth resources technology satellite (Landsat-C). .- 11,000, 000
. Applications airborne research program.._______
Earth resource experiment package (EREP) inves 1, 500, 000 0
Applications systems verification tests (ASVT)____________________________ .. 10,800,000 2, 900, 000
Data interpretation techniques, special investigations and data analyses........________ 23, 000, 000 5, 000, 000

L S 66, 930, 000 15, 060, 000

Earth Resources Technology Satellites (Landsat 1 and 2).—The

first Earth Resources Technology Satellite (Landsat-1), carrying
a multi-spectral scanner and a return beam vidicon camera system and |

launched in July 1972, has been a most successful development. It has
proven effective in the identification and acreage measurement of
major crops on a global basis. “Photo-maps” havebeen made at scales

of 1: 250,000 from Landsat-1 imagery thereby exceeding National Map

Accuracy standards, and classification of land use has been accom-
plished for 18 national and regional categories proposed by the U.S.
Department of the Interior for National Land Use Mapping (Circular
671) ; previously unrecognized major faults have been identified and

correlated with earthquake epicenters from econventional data ;]
mineral alteration halos have been enhanced near Goldfield. Nevada;]

and pollution plumes, strip mining and reclamation efforts have been
identified. Mapping of floods (including the entire Mississippi River),
snow-covered areas, and regional water resources, has been accom-

plished. The location of menhaden fish schools has been precisely

correlated with coastal water turbidity imaged by Landsat-1 and sea

ice affecting ocean shipping has been detected and its movement |

mapped.

13,330,000 3,600, 000]
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More recent accomplishments include the continued succgssful
operation of Landsat-1, exceeding two and a half years in orbit, the
flight of the Earth Resources Experiment Package (EREP) on Sky-
lab, and the successful launch of the second experimental earth
resources satellite, Landsat-2 in January 1975. Data from these mis-
sions have successfully demonstratec_l the capabilities of space-based
remote sensing data and its application to both immediate and long-
range user community requirements. These include such areas as the
;dentification of potential oil bearing formations in Alaska, the com-
puter classification of crop types in Nebraska with better than 90
percent accuracy and the assessment of flood extent and damage by
the Missouri and Mississippi Rivers. Comprehensive actions are in
progress to exploit those applications which require further de-
velopment of analytical techniques and assessment of cost effective-
ness for operational use. Follow-on ERTS investigations to develop
these operational applications will be conducted during late FY 1975,
FY 1976 and the transition period.

The primary effort in FY 1976 and the transition period will be
directed toward the flight operations of the Landsats and contin-
uation of the approximately 100 follow-on investigations. Flight
operations will include mission planning and the operations of the
spacecraft control center on a 24 hour-_per-day basis. ]

Multispectral Scanner.~—The addition of a thermal infrared channel
to the Multispectral Scanner on an ERTS-type spacecraft will provide
for comparison of thermal data with that simultaneously obtained at
visible or near infrared wavelengths. Such information has high
utility for locating, mapping, and measuring thermal pollution of
large lakes, bays and estuaries; and for providing information about
the heat capacity of soils and geological structures. It should, in
addition, provide important information on stresses in vegetation.
Observations of ocean currents from their temperature differences will
provide data needed for investigations of ocean shoreline changes and
effects upon coastal land and water uses.

In FY 1976 and the transition period, fabrication and test of flight
components, including the scan mirror assembly, scanner, and data
multiplexer, will be completed. These major components and the
passive radiative cooler will be integrated into the flight model of the
five-channel multispectral scanner; systems test will be conducted;
and the flight model will be delivered to the Landsat-C prime con-
tractor for integration into the spacecraft.

Earth Resources Technology Satellite (Landsat—C').—The principal
objective of Landsat-C is to continue the research and development of
medium-resolution, multispecial remote sensing systems to be used
from space for global data acquisition. The performance of the instru-
mentation will be significantly improved over the sensors used on
Landsat-1 and -2. Landsat-C will include a fifth channel on the Multi-
spectral Scanner to measure the thermal infrared pattern of phe-
nomena characterized by temperature, and the Return Beam Vidicon
(RBV) camera system will allow an improvement of a factor of two
in the spatial resolution. Current planning calls for a launch in the
third quarter of 1977.

During FY 1976 and the transition period, the spacecraft design will
be completed and fabrication will be initiated. The Multispectral Scan-
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ner will complete its development, assembly and test, and will be ready
for integration into the spacecraft. The Return Beam Vidicon cam-
eras will be designed, assembled, and will undergo subsystem tests. De-
livery of the RBV’s is anticipated early in 1977. In addition, the
necessary modifications to the ground data processing facilities to
accommodate the sensor changes will be initiated, along with the de-
tailed ground operations planning and the software.

Applications Airborne Research Program—NASA remote sensing
aircraft focus on developing measurement and interpretive techniques,
defining and evaluating new space sensors, and demonstrating the
application of remote sensing. '

During FY 1976 and the transition period, severe storm research
and environmental quality activities will be supported by numerous
aircraft efforts which are characterized by stratospheric sampling
flights with the U-2’s and thermal mapping with high altitude air-
craft in relation to Nimbus-G studies. Several multispectral scanner
flights are also planned in conjunction with the Environmental Protec-
tion Agency to support their efforts in water quality research. Sensor
definition flights will focus on the development of instruments for
Nimbus-(x, the Ocean Dynamics Satellite (Seasat) and the Heat Ca-
pacity Mapping Mission.

Modifications to the replacement CV 990 aircraft will be completed
to restore the full capability of the research facility lost in an accident

in April 1973. Upcoming expeditions for the C'V 990 now under review |
include the Arctic Tece Dynamics Experiment, Severe Environmental |

Storms and Meso Scale Experiment and Project Stormfury which
* deals with hurricane seedings to modify high-energy patterns.

Earth Resources Experimental Package (EREP) Investigations.—
The EREP, launched aboard Skylab T on May 24, 1973, was used to
acquire data during the three manned Skylab missions for 140 applica-
tions investigations. The 140 investigations include studies related to

agriculture, range land, and forestry; geological applications; conti- |
nental water resources; oceans; atmospheres; coastal zones, shoals and |
bays: regional planning and development; cartography; and remote
sensing technique development. Data in the form of measurements in |
the visible, infrared, and microwave portions of the spectrum have been |
acquired using a variety of sensor techniques. During FY 1975 ap- |

proximatelv one fourth of the EREP Investigations were completed.
During FY 1976 and the transition period, the remainder of the 140

investigations will be completed. The results of the EREP investiga- -
tions will be published in individual reports and will be summarized in ;

a report which will include an assessment of the relative value of spa-
tial and spectral resolution, additional spectral bands, and microwave
technicues in the various application disciplines.

Application Systems Verification Tests (ASVT).—The objective of l

this program is to take the most promising research investigations

using the Landsat data and to define. demonstrate, and document the

practical canability of remote-sensine information systers.
One ASVT project. initiated in FY-1975, is the Large Area Crop
Inventory Experiment (LACTE) which is determining whether re-

mote sensing data from Landsat—-1 and -2 ean improve the timeliness |
and accuracy of maior erop forecasts, first for North America and then

for other regions. Wheat is the test crop.
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Another project is a joint Lake Ice program between NASA, the
Coast Guard (USCG) and NOAA. The objective is to develop a sys-
tem to provide accurate ice distribution maps to ships in order to ex-

and the shipping season on the Great Lakes.

Other ASVT projects include an automated natural resources sys-
tem for the State of Mississippi, an automated natural resources sys-
tem for the wet lands of southern Louisiana, and a snow melt monitor-
ing for water management in several states. These projects Wﬂl. be
transferred to the respective user organizations as soon as the applica-
tion is proven and reaches matqm status. Lo

Data Interpretation Techniques, Special Inwvestigations and Data
Analyses.—This effort forms the research and technology base for the
Farth Resources Survey program and as such is fundamental to the
continuing development and extension of remote sensing techniques
and their application to practical problems. ) .

In FY 1976 and during the transition period, research will continue
on quantifying remote sensing data and presenting the data in a
format that is most understg.ndable and use_ful to resource managers.
Specifically, work will continue on deve]op}ng teqhmques to increase
sdentification and measurement accuracies 1 agrgc.u@ture. Work will
also continue on improving remote sensing canabilities for soil mois-
ture detection and measurement and to validate and demonstrate ad-
vanced remote sensing techniques in forestry applications. In mineral
resources, efforts will concentrate on further refinement of digital en-
hancement techniques for identifying and determining the significance
of surface alterations caused by underlying mineral and petrolenm
deposits, on the development of spatial filtering techniques, and on
evaluating the utility of infrared sensors. In land use, work will con-
tinue on developing techniques for automatic classification and
change detection. Development of snow survey and watershed models
required for the utilization of remote sensing data will be pursued
in the water resources area while further work will be done to develop
quantitative measures of chlorophyll, salinity and surface tempera-
tures in marine resources.

In technology development, emphasis will be in the development
of automatic data processing techniques to improve acenracies and the
development of methods for remote sensing signature extension with
the goal of minimizing the need for ground truth in data analysis. In
the area of new flight instrunments, selection and award of a contract
for detailed design of the Thematic Mapper will be made, and basic
technology work will continue on microwave instruments to overcome
cloud cover limitations.

Earth and Ocean Physics A pplications Program (EOPAP)

Fiscal year Transition

1976 period

Laser geodynamics satellite {Lageos)...... , 000 $300, 000
Ocean dynamics satellite (Seasal-A) . , 5, 000, 000
Tectonic plate motion____________. ... 2,600, 000 800, 000
Measurement systems, forecasting techniques and modeling/advanced studies. . .. . 3, 100, 000 900, 000
Experimentdataanalysis______. T 2, 700, 000 800, 000
Total e . 26,400, 000 7, 800, 000
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Lageos—The Lageos program (employing a dense sphere satellite
with 400 laser reflectors) will provide the capability for making ex-
tremely accurate determinations of the earth’s crustal and rotational
motions by means of laser tracking techniques. It will be a major ad-
vance over GEOS—-C and other current capabilities in this respect.

Lageos will be employed to observe a number of phenomena associated

with earthquakes, including fault motion, regional strain fields, dila-
tancy, tectonic plate motion, polar motion, earth rotation, and solid
earth tides, as well as to determine accurate station locations for use
in other efforts such as the EOPATP ocean dynamics program.

The program includes the building and launching of the satellites,
with a Delta launch vehicle, the development and use of accurate laser
ground tracking stations, and the application of the laser data in con-
nection with the generation of models of the earth’s crustal and dy-
namic motions.

The satellite qualification model was completed in early FY 1975

and it proved to be acceptable for flight, precluding the necessity of !
a separate flight satellite. During FY 1976 and the transition period, |

the last increment of retroreflectors will be delivered. The final assem-
bly of the satellite and optical performance vertification will be accom-
plished. The qualification testing of the satellite-to-launch vehicle in-

terface adapter and satellite ejection mechanism will be completed.

The satellite will be integrated with the launch vehicle third and
fourth stages and spin-balanced. This assembly will then be integrated
with the first and second stages and launched in the first quarter of
CY 1976.

- Seasat—A.—This project was a new start in FY 1975 and consists
of one satellite to be launched into a high inclination orbit by a Delta
launch vehicle in 1978. Tt will carry ocean dynamics instrumentation
to measure wave heights, wind speeds, wind and wave direction, ocean
temperature, and ocean surface topography.

The monitoring of the oceans from space will provide oceanogra- .

phers for the first time with the kind of global, synoptie coverage for
scientific analyses which have already been supplied by TIROS and

Nimbus satellites to meteorologists investigating the atmosphere, and |
by the ERTS spacecraft to scientists studying the land. A sound foun-
dation of scientific knowledge of the oceans as global systems, based on

the Seasat-A. data, will constitute an indispensable base upon which
to build new ocean dynamics forecasting capabilities having major

scientific and economic potential, particularly to the fishing and ship- |

ping industries and in the development and protection of our coastal
regions.

Seasat will make a major contribution to the study of air-sea inter-
actions, which is perhaps the most significant “interface” science in-
volving our planet. Oceangraphers, meteorologists, and climatologists

will be able to use Seasat information on wave height and direction,

surface winds and ocean temperatures obtained globally in virtually

all weather conditions. They will have a global view, but will also be’

able to scrutinize local systems, such as hurricanes, in detail.

Geodesists are also among the scientists who will take a major

step forward by analyzing Seasat data. The fine structure of the
geoid which they will determine with much greater accuracy in the
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Seasat data will be studied keenly by the tectonic physicists as they
gearch for clues about the structure of the earth’s crust. The science
of orbit determination will also benefit from the use of the new type
of satellite position data provided by the Seasat altimeter,

Based on the results of the Seasat-A data analyses and the improve-
ments they will allow in ocean and weather forecasting models, it
should be possible to define and develop forecasting systems which
will provide ocean conditions, as well as ocean influence inputs, neces-
sary for 14—day worldwide weather forecasting.

During FY 1975, procurement of the spacecraft module, launch
vehicle selection, and sensors was finalized. During FY 1976 and the
transition period, the manufacture and test of the spacecraft bus and
the development of the sensors and sensor module will be in process.
The fabrication of a sensor module test model will begin and sufficient
testing will be completed to start sensor module fabrication during the
transition period. '

Tectonic Plate Motion—One of the keys to understanding and pre-
dicting earthquakes is the ability to measure the movement of the
giant tectonic plates which make up the earth’s crust. The Tectonic
Plate Motion project was implemented in FY 1975 in the form of
three different. experiments.

The San Andreas Fault Experiment (SAFE), conducted in Califor-
nia with the T.S. Geological Survey and the Geophysical Observatory
of Columbia University, will demonstrate the feasibility of using satel-
lite-tracking Jasers to determine surface motions along an active fault
over a period of several years. As an alternative, the feasibility of using
distant stars as a reference will be demonstrated in California by the
Astronomic Radio Interferometric Earth Surveying (ARIES) proj-
sct. Finally, the Pacific Plate Motion Experiment (PPME), entering

“into the initial phases this year, will aid in the determination of the

relative motions of the Pacifie, North American and Furasian plates by
extending the experiment to Alaska and Hawail. The objective of this
coordinated set of experiments is to obtain a consistent picture of the
motions, both in the plate boundary region extending from southern
California to Alaska and over the plate as a whole. .

During FY 1976 and the transition period new equipment will be
added, other equipment will be evaluated and a second series of obser-
vations and intercomparisons will be completed.

Measurement Systems and Forecasting Techniques and Modeling.—
The objectives of Measurement Systems and Forecasting Techniques
are to establish a base of analytical and experimental techniques and
feasibility investigations which are required for the orderly develop-
ment and implementation of the Earth and Ocean Physics Applica-
tions program.

Universities, institutions, and other (Government agencies will be
funded to perform scientific studies of fundamental phenomena in
earth and ocean dynamics as a basis for the detailed requirements for
experimental and analytical techniques.

Efforts will include studies utilizing space techniques which will
lead to a better understanding of the mechanisms governing the dy-
namics of the solid earth and the world’s oceans. /

Ewperiment Data Analusis—Experiment Data Analysis provides
the funding to analyze all data obtained in the Earth and Ocean
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Physics Applications program, including data obtained from earth-
based experiments and earth/satellite experiments, and to apply these
data to particular end objectives, such as mapping and modeling ocean
currents; monitoring and forecasting sea state, other ocean dynamics
effects, and the interactions between ocean and atmosphere; and
assessing earthquake hazards.

In FY 1976 and the transition period. the analysis of data from |
GEOS-C experiments involving radar altimetry, laser ranging, satel-
lite-to-satellite tracking, and other techniques will be continued. Data
from such experiments, will be analyzed to validate and improve scien-
tific and user theories and to demonstrate the feasibility and limita-
tions of the various space and ground systems to contribute to the solu-
tion of scienitfic and user problems. Data from intercomparison experi-
ments will be analyzed to establish the relative merits of alternate
techniques and the applications of acquired data to the development
and assessment of analytical models for ocean currents, transport and
circulation, and other earth and ocean dynamics effects.

Space Processing

Transition

Fiscal year
1976 period

$3, 100, 000
600, 600

3,700, 000

Bround-hased investigations, analysesand studies.. . ... . o iiiiianen $900, 000
Sounding rocket mISSIoNS ... .. e e e 300, 000

1,200, 000

The space processing program is designed to investigate the utility
~ of space flight for work in materials science and technology and ulta-
mately for the commercial manufacturing of unique high-technology |
products in space for use on earth. Under Ground-based Investiga-
tions, Analyses and Studies, work is undertaken both to define the
technical and economic potential for useful anplications of space
processing and to develop the technology required to implement actual |
space processing operations on future space missions.

Under the Sounding Rocket Missions eategory. funding is provided
to carry out sounding rocket flight tests of promisine space materials
processing methods that cannot be adequately performed in aireraft
flights and drop-tower operations.

In FY 1976 and the transition period emphasis will continue on
products and processes having potential for early application.
Processes of current interest include cell separation, erystal manufac-
turing, metal purification, and production of new tvpes of optical glass.
The economics of space processing operations will also be examined.

Communications

Transition ;

Fiscal year
1976 - . period

$100, 000

Cooperative applications sateffite (CAS-C)_.... ... ... o aenes 3%, gDO, 1]

Experiment coordination and operations support._____ ... . ... . ... ..... , 900, 000 800, 000

Technical consultation and support studies - 2,100,000 600, 000

Advanced communications research. ... ... 2, 400, 000 500, 000 ]
L 9, 500, 000

2,000, 000
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Canadian Cooperative Satellite (CAS-C).~—In April 1971, the
Canadian Department of Communications (DoC) and NASA entered
into an agreement to launch a synchronous orbit Cooperative Appli-
cations Satellite (CAS-C), also referred to as Communications Tech-
nology Satellite (or CTS) in late 1974. The overall objective of this
project is to develop a technical capability for satellite communica-
tions with small ground stations in the newly allocated 12 GHz
frequency band. The investigation of the use of frequencies above
10 GHz is considered urgent in view of forthcoming domestic satellite
systems further crowding the spectrum below 10 GHz.

" Canada is responsible for design, development and fabrication of
the spacecraft, and for post-launch spacecraft operations with the
U.S. and Canada equally dividing the experiment time. NASA is
responsible for the principal technology development on the satellite,
the Transmitter Experiment Package (TEP), and for providing and
Jaunching the Delta launch vehicle. Launch is now scheduled for late
1975, with the delay due to thermal control and overweight problems
with the spacecraft and to shortages of materials and electronic parts
for both the spacecraft and experiments.

Experiments Coordination and Operations Support—NASA made
an offer to the general public in 1969 to use in-orbit Application
Technology Satellites (ATS) 1, 3, and 5 for communications experi-
ments after the NASA experiments were completed. Under this offer,
which received a large response, the experimenter provides funding
support for the experiment. NASA funds the operation of the satellite,
provides experimenter time on the spacecraft and gives technical
consultation to the experimenters. ATS-6, launched in May, 1974, is
operated under the same guidelines as ATS-1 through -5 as will be
the Cooperative Applications Satellite-C (CAS-C) when it is
launched in late CY 1975,

Operations of ATS-6 will continue through the transition period,
As part of its experiments the satellite will be moved in May, 1975,
from its position over the 11.S. to a position over the Eastern Hemi-
sphere for the Satellite Instructional Television Experiment (SITE)
with India and then returned to the U.S. late in FY 1976 for more
experiments over the United States.

. Technical Consultation and Support Studies—This program con-
sists of special studics, measurements and consultation services provid-
Ing support in spacecraft technology and telecommunications to NASA
itself, to fulfill NASA’s statutory responsibilities to other Government
agencies, and to others, on a reimbursable basis as appropriate.

InFY 1976 and the transition period NASA will continue orbit and
frequency utilization studies which deal with the problems of fre-
quency sharing, spacing criteria, propagation phenomena, and interfer-
ence as related to satellites. Also, preparation will begin for the 1977
World Administrative Radio Conference (WARC) on broadcast sat-
ellites and for the 1979 WARC on space and terrestrial communica-
tions services.

n fg@ézgwﬁd Comanumnication Research—The objective of this program
¥ velop technology and concepts in advance of current and
Planned state of the art communications technology. Tt is designed to
maintain NASA’s competence in the field. - V
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reactor technology and high powered lasers for power transmission.
A fundamental electronics effort is aimed at providing the advanced
electron devices, higirh resolution sensors and long life reliable circuit
arrays required for low cost electronic systems. Low cost gnidance and
control components, advanced spacecraft navigation techniques and
autonomous control systems for robot vehicles will be developed as
part of the guidance and control technology effort. Technology will
be advanced in the areas of transmission, reception, processing and
storage of information to help meet the demands of increasingly com-
plex space missions at lower cost with increased reliability. Aerother-
modynamic technology will be developed to insure the effective design
of entry spacecraft for various planetary atmospheres.

Work will also be done on the development of space laboratory re-
search facilities and supporting technology to enable NASA and
other Shuttle and Spacelab users to conduct research and technology
investigations in space in an economical manner.

In May of 1974, NASA established the new Office of Energy Pro-
grams and consolidated under it the energy related functions pre-
viously performed by other NASA Program Offices. In the FY-1976
budget, these programs are all reflected under the Energy Technology
Applications program. Accordingly, the major portion of the former
Energy and Environmental Systems Technology program was trans-
ferred from this program to the Energy Technology Applications

program,
Suwmmary of resources requirements

Fiscal {ear Transition
876 period

Research and technology base.. . 461,300,000 418,500,000
400, 000

Systems studies...._...__.._. 1,600,000

Systems technology programs... _. 2,200,000 800, 000

Experimental programs. ... _._._____.___ . _____.._._..... _... 3,700,000 1,100, 000

Low cost SYStems PrOBraM ... L. e e e e e 6, 100, 000 1,500,000
L O 74, 900, 000 22, 300,000

The structure of the Space and Nuclear Research and Technology
program has been modified to reflect the logical flow of the research and
technology effort. The activities carried out in the Research and Tech-
nology Base are oriented toward establishing a solid foundation em-
bracing all of the relevant disciplines and a wellspring of ideas for
advanced concepts; the System Studies activity provides a basis for
decisions regarding emphasis and priorities in the Research and Tech-
nology Base program and identifies and evaluates potential applica-
tions of advanced concepts; the Systems Technology programs are
technology demonstration/proof-of-concept activities for concepts
which have matured under the Research and Technology Base and are
ready for systems integration and demonstration ; or the project defini-
tion phase of potential future Experimental Programs: and the Ex-
perimental Programs involve multidisciplinary concept demonstration
and major research vehicle development.
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BASIS OF FUND REQUIREMENTS

Research and Technology Base

Fiscal year Transition
1878 period

Materials research and technology.. . ... ... ... .. . ___ B 2
Structures research and technology ... __________ $1' &“8'833
Fundamental electronics research and technology 1. 600, 000
Guidance and control research and technology. . ___.___ . ___ " T T 1000, 000
Information systems research and technology ... . __ T TTTTTTTTTTTTC 1, 600, 000
£hemical propulsion research and technology__ . ' 800, 000
Electric propulsion research and technology. 1. 200, 000
Space energy systems research and technology. .. 2: zao: 000
Nuclear energy research and technology. .. __..__ 2,200, 000 00, 000
High power lasers and energetics research and technology. R 5, 410, 000 1, 600, 000
Entry research and techmology. ... ... 0] 5,700, 000 1, 700, 000

Total e e e 61, 300, 000 18, 500, 000

Materials Research and Technology—This program provides,
through state-of-the art advancement, materials for highly efficient,
low cost spacecraft structures, thermal protection systems, and propul-
sion and power systems for future orbiting and planetary vehicles, and
supports the development of the Space Shuttle with unique expertise
and facilities. Its aim is to provide the means to reduce the costs and
furgher improve the reliability and lifetime of all space transportation
systems.

Structures Research and Technology.—Advanced technology is
being provided for structures to meet the needs of future space systems.
This technology provides improved capability for systems designers to
meet stringent structural weight limitations, plan for large space
erectable structures, and reduce the cost of hardware qualification
procedures.

Fundamental Electronics Research and Technology.—Research and
technology activities in fundamental electronics provide new devices
and techniques for sensing, measuring and displaying information, and
long life electronic circuits necessary for the design and synthesis of
reliable, low cost electronic systems.

Guidance and. Control Research and Technology.—The space guid-
ance and control research and technology program seeks to define and
develop components and techniques which will lower the cost of space-
craft attitude control and stabilization systems, provide precise point-
ing of experimental payloads, increase the accuracy and efficiency of
planetary navigation and guidance systems, and provide sensors and
logic systems which enable the autonomous operation of unmanned
vehicles in alien environments.

Information Systems Research and Technology.—The objective of
the space information systems research and technology program is to
provide advanced components and techniques which permit a greater
return of knowledge from space science and application missions by
flpizedmg the transmission, processing and reduction of space derived

ata.

Chemical Propulsion Research and Technoloqy.~—The chemical pro-
pulsion program is structured to meet the continuing need for higher
propulsion performance, longer system life, lower costs and critical
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problem solving. To achieve these objectives, the program is focused
on the following areas: (a) reusable oxygen-hydrogen systems for
reduced transportation system operating costs, (b) long life space stor-
able propulsion for future unmanned planetary exploration, (¢) im-
proved low cost solid propulsion for upper stage and orbit insertion
applications, and (d) the problem of effects on the atmosphere by
rocket exhaust products. These focused efforts are supported by a
broadly based research program which explores the fundamental
chemical and physical processes common to all chemical propulsion
systems.

Electric Propulsion Research and Technology.—The objective of
this program is to provide the research and technology for high specific
impulse (greater than 1.000 seconds) electric propulsion systems
needed for advanced capabilities in near-earth and planetary/inter-
planetary applications. Specific areas of investigation include: (1)
auxiliary electric propulsion technology for station keeping and atti-
tude control of long life application type satellites, (2) primary solar
electric propulsion technology for use with the Shuttle and Tug to aug-
ment their performance capability for accomplishing high energy mis-
stons in the 1980°s and 1990’s and, (3) basic research in fundamental
processes involved in electric propulsion to extend reliability and life,
and to explore the full potential of electric propulsion.

Space Energy Systems Research and Technology.—The objective of
the Energy Systems Research and Technology program is to make
available low cost, long-lived, reliable, high power density and high-
energy density components and energy systems for spacecraft.

Nuclear Energy Research and Technology.—Research and tech-
nology investigations will be conducted in areas related to advanced
applications of nuclear energy in space. Building upon the extensive
space nuclear programs of the past decade, these activities will main-
tain a viable, long-range capability in nuclear research for space
power and propulsion while providing important benefits to the Nation
in its concerns for future energy sources.

High Power Laser and Energetics Research and Technology—The
high power laser and energetics program provides, through basic re-
search and experimental engineering, major advances in power gen-
eration, conversion, and transmission which will be the basis for
future capabilities in space and which will apply to the long-range
energy need on earth.

Entry Research and Technology—The entry research and tech-
nology program provides the technology base required to improve
entry space craft design, operation, safety, and reliability.

Systems Studies

The overall objective of this activity is to identify and evaluate
the technology requirements of advanced space systems and to assess
the effects of technology advances on space program alternatives.

The effort to determine long-term program enabling technology
needs will continue to receive major emphasis during FY 1976 and
the transition period. In order to provide more comprehensive re-
search and technology planning recommendations, the studies will be
broadened to include Earth and Ocean Physics programs, Physics
and Astronomy programs and Lunar programs. The long-term in-
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vestigations of advanced Planetary, Earth Observations and Trans-
portation Systems will continue examining system alternatives and
their impact on technolqu needs. It 1s mtendegl to pursue further
technology oriented studies such as the communications and the en-
vironment control tasks. Instrument development and detector re-
gearch will be studied with the goal of acquiring or generating com-
prehensive forecasts of both technology development trends and total
(scientific and applications) program needs. Study efforts will give
increased attention to projected soft ware requirements.

Future mission, concept feasibility studies will continue as a basis
for providing technology focus. Interstellar Communications, Single-
Stage-to-Orbit, Advanced Planectary Spacecraft, and Titan (Saturn
Moon) Exploration studies are in progress. Advanced concepts such
as those which may derive from the “Outlook for Space” results will be
considered for study. . ) . )

Technology readiness studies will continue for selected candidate
new programs. The stud{)_of candidate Mariner change recommenda-
tions for the Saturn Orbiter mission will be completed, as will the
evaluation of technology alternatives for the recoverable NASA Space

Tug.
Systems Technology Programs

Fiscal {ear Transition
976 period

Materials and structures systems fechnology. . . .. . s $500, 000 $300, 000

Guidance, control and information systems technology 300, 000
Entry systems technology. ... ...l . 200, 600
1 VO 800, 000

Materials and Structures Systems Technology—~This activity is
directed to accelerating the transfer of advanced materials and struc-
tures technologies to application in the design of space vehicle systems.
Critical system applications are selected and components are designed,
fabricated and tested in the laboratory to demonstrate the validity of
the predicted improvements. If necessary and appropriate, space flight
testing will also be performed.

Guidance, Control and Information Systems Technology.—The pur-
pose of this systems technology program is to demonstrate the capa-
bilities of advanced electronic devices and system concepts to provide
improved performance, increased reliability and/or reductions in cost
of spaceeraft guidance, control and information systems.

Entry Systems Technology~The objective of the program is to
perform and evaluate manned and unmanned experiments in flight
that demonstrate or validate ground based entry research and tech-
nology to improve spacecraft design, operation, and reliability; to
carry out studies to Investigate spacecraft system feasibility and to
provide direction and timely execution of supporting ground-based
research and technology.

Ezperimental Programs

Experimental programs includes Space Technology Shuttle Pay-
loads and will define and develop space facilities which enable research-
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ers to utilize in an economical manner the capabilities provided by the
Shuttle and Spacelab systems. These facilities will extend the capa-
bilities of the ground-based research facilities, permitting research
and technology investigations to be conducted in space where the
unique attributes of vacuum, weightlessness, radiation, and/or loca-
tion are essential. Experiments in specific discipline areas and which
require shuttle capabilities are supported to establish the feasibility of
the effort and to determine the technical and programmatic resources
required for a subsequent flight program.

The Advanced Technology Laboratory, which utilizes the Spacelab
to support technology experiments that require man interaction in
space, is also being supported as is the Long Duration Exposure
Facility, a low cost, free-flying, completely passive, reusable payload
which will expose large numbers of experiments to the space environ-
ment.

Experiments which have been adequately defined as to technical
scope and resource requirements are being supported for hardware
development in preparation for an early Spacelab mission. The re-
search module in which basic fluid physics and drop dynamics experi-
ments will be conducted is one such effort. During F'Y 1976 the design
packages for these experiments will be completed.

Low Cost Systems Program

The objectives of the Low Cost Systems Program are to prescribe
approaches to reducing the overall costs of space systems by the stand-
ardization of components and systems and improvement of business
and programmatic practices.

This program consists of two major elements, First, standard space
equipment development which involves the use of standardized capa-
bilities to reduce the costs of designing and developing unique equip-
ment for different missions thereby realizing unit cost reductions from
quantity production, improvement in reliability and quality assurance
and the shortening of delivery schedules. The effort on standard equip-
ment and components for spacecraft is concerned with the areas of
power, auxiliary propulsion, stabilization, guidance and control, com-
munications and data handling, and ground support equipment. The
second element of this program is the study of business and program
practices to identify opportunities for effecting cost savings in current
and future projects. This addresses activities such as the acquisition
process, contract execution, business data processing, the develop-
ment and maintenance of a proved component inventory, lower cost
methods of testing, and the investigation of other areas of support
operations which influence the cost of development, production, assem-
bly and test of spacecraft.

COMMITTEE COMMENT

The Committee believes that the amount requested for this program,
$74,900,000, an increase of about $3.5 million over the FY 1975 budget
plan, is adequate for these activities. The Committee further believes
that there is sufficient flexibility provided to NASA to accommodate
those areas identified by the House as needing additional effort, and
accordingly, it does not concur with the House addition of $2 million
to this program.
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Exerey TECHNOLOGY APPLICATIONS PROGRAM
FrscaL Year 1976 $5,900,000
TranstTioN PERTOD 1,500,000
OBJECTIVES

The objectives of the Energy Technology Applications Program,
established as a separate, identiﬁab_le line_it.em with this bill, are to
apply NASA capabilities to assist in attaining national energy self-
sufficiency. These are achieved by (1) providing support in advanced
research, technology and development to other Federal agencies; (2)
defining and, if appropriate, implementing programs in areas related
to energy which require the broad application of aerospace systems
technology and management techniques; (3) providing support to
Federal, state and local government agencies in the application of
aerospace technology; and (4) evaluating the potential of various
elements of aerospace technology in a comprehensive energy matrix
through the application of the techniques of systems analysis and
analytical modeling.

Summary of resources requirements

Fiscal Year Transition

976 period

Energy research and technology___.. .. _____________ $2, 200, 000 $550, 000
Energy applications. ... . 3, 000, 000 750, 000
Systems analysis. .. . ool 700, 000 200, 000
Total i 5, 900, 000 1, 500, 000

BASIS OF FUND REQUIREMENTS

Energy Research and Technology

Energy Research and Technology is aimed at effective utilization of
the existing NASA capabilities and experience in relation to the na-
tional energy research and development program being pursued by
the agencies having primary energy program responsibilities. A part
of the effort to relate experience to problems is accomplished by the
direct NASA participation in the continuing energy research and
development planning activity. The balance of this effort must be
accomplished by direct support of both in-house and contractual efforts
to refine, translate and adapt the wide range of aeronautics and space
technologies to the appropriate energy program activities.

The process being developed to bring the technological strength of
NASA to bear in support of the energy programs involves two dis-
crete, but related, elements: technology 1dentification and verification,
and critical technology advancement. Technology identification and
verification involves a continued search for technology existing in
aeronautics and space disciplines which could solve energy problems
as well as experimental verification of known aerospace technology to
terrestrial energy problems. Critical technology advancement includes
the definition of assumptions regarding technology levels which can
be achieved in systems proposed for solving energy problems, as well
as understanding the technology advancements required to achieve
predicted levels of performance within specified time periods. In addi-
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tion to using this general process to assure that competent NASA
recommendations are made to ERDA and the other organizations
directly authorized to fulfill the energy research and development pro-
gram responsibilities, it is also being used to define comprehensive
technology programs in specific areas directly related to the most rele-
vant NASA experience and capabilities.

The funding for FY 1976 and the transition period will support
identification and verification in areas that will include materials for
high temperature energy conversion systems and thermal, mechanical
and electro-chemical energy storage techniques; the analysis of criti-
cal technological aspects of systems design concepts and technical pro-
posals and approaches to energy problems utilizing aerospace related
technology; and completion of selected program definition efforts
initiated during FY 1975 in the following technology areas: multi-
purpose gas turbine, terrestrial (commercial) fuel cells, advanced sur-
face propulsion and hydrogen energy technology.

The hydrogen injection concept to achieve a higher efficiency, low
pollution, internal combustion engine has been successfully demon-
strated in an engine test stand. The next phase planned will be a dem-
onstration of the engine and the on-board hydrogen generator in an
automobile. To support this, a vehicle demonstration plan is being
prepared for consideration by ERDA.

Energy Applications

During FY 1976 and the transition period investigations of poten-
tial advancements in methods of producing and conserving energy that
can benefit from the integrated application of aerospace technology
will be conducted including a study of the technical and economic feas-
ibility of satellite solar power and satellite power relay systems, studies
and research of systems and subsystems which are part of integrated
utility systems, and studies of the focused application of remote sens-
ing and rapid data handling techniques to energy resource assessment
and environmental effects.

Funding for the satellite power systems program will be used to
investigate the economic, environmental, and operational aspects of
the space-based collection, conversion, and relay of solar energy con-
cepts and continue to pursue technological areas pertinent to such con-
cepts. Program definition studies will be undertaken to identify and
prioritize the critical technologies that presently constrain the techno-
logical, operational, and economic assessment of satellite power con-
cepts, to 1dentify ongoing research and technology within NASA re-
lated to satellite power concepts, and to structure an orderly program
leading to feasibility decisions regarding the concepts.

Support of the utility systems technology program will apply aero-
space-derived technology, systems integration engineering, and man-
agement techniques to the analysis and design of community services of
power, water, liquid and solid waste management. The program is ori-
ented toward short term (pre-1985) energy and environmental con-
servation via integrated utility systems for residences and small com-
munities. This program, conducted partly in cooperation with the
Development of Housing and Urban Development at the Johnson
Space Center modular integrated utility system (MIUS) integration
and subsystem test (MIST) facility, will be dedicated to the develop-

87

ment, integratipn and testil?g of waste water and solid treatment con-
cepts, production of electrical and thermal energy from these waste

roducts, low cost heating apd cooling, energy storage devices, hu-
midity control, and water quality monitoring.

In the area of resource assessment, funding will be focused on the
applicability of rapid turn-around data handling as a_means of in-
creasing the efficiency of oil and gas exploration in frontier areas, such
as the outer continental shelf. Remote sensing technology appears to
require further development in most cases before becoming a large
scale operational approach. However, in those areas where the tech-
nology appears to bga suﬁfmzentl'y mature, chiefly in the area of hydro-
electric power, studies will be instituted to determine the impact of a
systems approach, including remote sensing, on the problem of man-
aging the Nation’s energy supply.

Systems Analysis

Systems studies and analysis covers the systematic identification and
maintenance of existing energy project data bases in order to support
the broad analyses involving clearly defined boundaries with respect to
technical, economic, environmental, political and social assumptions.
FY 1976 and transition period funding will be utilized to continue to
build a data base of existing energy project information, to develop the
capability to evaluate the interaction of individual energy systems
with the total environment in which each system must develop and
operate, and to continue the aim to make this information available
prior to implementation of individual projects set forth in other por-
tions of the energy program.

Trackixe Axp Dara Acquisition Program

Fiscar Year 1976 $240,800,000
Transrrion Periop 66,400,000

OBJECTIVES

The purpose of this program is to provide the tracking and data
acquisition support necessary to meet the requirements of all NASA
flicht projects. In addition to NASA flight projects, support is pro-
vided, as mutually agreed, for projects, of the Department of Defense,
other Government agencies, and other countries and international
organizations engaged in space activities.

Support is provided for manned and unmanned spacecraft flights,
sounding rockets, and research aireraft.

Types of support provided include: (a) tracking to determine the
position and trajectory of vehicles in space; (b) acquisition of scien-
tific data from onboard experiments; (¢) acquisition of engineering
data on the_ performance of spacecraft and launch vehicle systems;
(d) transmission of commands from ground stations to spacecraft;
(e) communication with astronauts and acquisition of biomedical data
on their physical condition; (f) communication of information be-
tween the various ground facilities and central control centers; and
(g) processing of data acquired from the launch vehicles and space-
craft. Such support is essential for achieving the objectives of all flight
missions, for executing the critical decisions which must be made to
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assure the success of these flight missions, and, in the case of manned
space missions, to insure the safety of the astronauts.

Tracking and data acquisition support is provided by a world-wide
network of NASA ground stations and an instrumentation ship, sup-
plemented by appropriate instrumented aircraft. These facilities are
Interconnected by a network of ground communications lines, undersea
cables, and communication satellite circuits which are leased from
domestic and foreign carriers and which provide for the instantane-
ous transmission of data and critical commands between spacecraft
and the control centers in the United States from which the flights are
directed. Facilities also are provided to process into meaningful form
the large amounts of scientific, applications and engineering data
which are collected from flight projects. In addition, instrumentation
facilities are provied for support of sounding rocket launchings and
flight testing of aeronautical research aircraft.

The funds authorized to be appropriated by this bill will be used
for: (a) the operation and maintenance of the worldwide facilities;
(b) the engineering and procurement of equipment to sustain and
modify the systems to support continuing, new, and changing flight
project requirements; (¢) the investigation of advanced tracking and
data acquisition techniques; and (d) the development of advanced
tracking and data acquisition instrumentation.

Summary of resources requirements

Fiscal Yg% Transition

period
bperations _________________________________________________________________ $191, 400, 000 $51, 200, 000
Systems implementation_________________ 41, 400, 000 12, 900, 000
Advancedsystems________________________ . __ 8, 000, 000 2,300, 000
Tracking and data relay satellite system i} 0
Total. L 240, 800, 000 66, 400, 000
BASIS OF FTUND REQUIREMENTS

O perations
Fiscal year Transition
1976 period
Spaceflight tracking and data network _____________________________________..._ 97, 000, 000 26, 000, 000
Deep space network_ . _ . 38, 400, 000 10, 200, 000
Aeronautics and sounding rocket support 4,100, 000 1, 100, 000
Communications_ . e, 27,900, 000 7,000, 000
Data processing. ...l 24, 000, 000 6, 900, 000
Total . .. 191, 400, 000 51, 200, 000

The FY 1976 funding recommendation reflects a leveling off in the
funding requirements for network operations. Savings associated with
the closing of stations are being offset to some degree by significant
cost escalation because of inflation in all areas, especially in the over-
The primary function of the Spaceflight Tracking and Data Network
and the Deep Space Network the support workload will remain rela-
tively high with the Apollo Soyuz Test Project and Viking being the
two new major increments in tracking and data acquisition support
during F'Y 1976 and the transition period.
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Spaceflight Tracking and Data Network (STDN) Operations.—
The primary function of the Spaceflight Tracking and Data Network
is to support manned and unmanned spaceflight missions. The ma-
jority of these missions have near earth orbits; however, the network
{Jloes support missions through lunar distances. In addition, the net-
work provides launch support to NASA’s planetary missions as well
as to the spaceflight missions of the Depa‘rtment of Def(anse, other
U.S. agencies, other countries and international organizations.

This network must be responsive to the tracking and data acquisi-
tion requirements of a large variety of flight projects from the time
of launch to the completion of flight project objectives. In many in-
stances the period of support required by flight projects extends to
several years. ) ] )

STDN presently consists of sixteen geographically dispersed land
stations (two less than last year), two transportable facilities, ad-
vanced instrumentation aircraft, one instrumented ship, and a control
center complex at Goddard Space Flight Center. These facilities have
the capability to track the spacecraft, send commands for spacecraft
and experiment control purposes, receive engineering and scientific
data from the spacecraft, and in the case of the astronauts maintain
voice communications for safety and other project related purposes.
In addition to the electronic systems, the Spaceflight Tracking and
Data Network is supplemented by laser tracking systems to meet the
extremely precise needs of NASA’s geodetic investigations.

The sixteen land stations are located at Fairbanks, Alaska; Gold-
stone, California; Merritt Island, Florida; Kauai, Hawaii; Rosman,
North Carolina; Guam; Ascension Island; Canberra, Australia; Ber-
muda; Canary Islands; Santiago, Chile; Quito, Ecuador; England;
Madagascar; Johannesburg, South Africa; and Madrid, Spain. A
transportable station located near St. John’s, Newfoundland, for early
Skylab support has been put in caretaker status and will be reacti-
vated in F'Y 1975 for the Apollo-Soyuz Test Project. A second trans-
portable facility has been relocated to Madrid to support Applica-
tions Technology Satellite No. 6.

The station at Corpus Christi, Texas, was closed after completion of
Skylab in February 1974 and the station at Carnarvon, Australia, was
closed in December 1974, after supporting the Helios 1 launch. The
Canary Island station will close in mid-1975 and the station near
Johannesburg, South Africa, will close in late 1975 after supporting
the launch phase of Viking.

STDN is currently supporting on a continuing basis an average of
approximately 40 unmanned scientific spacecraft including such mis-
sions as the first and second Earth Resources Technology Satellites
(LANDSAT), several Applications Technology Satellites and Inter-
planetary Monitoring Platform satellites, Synchronous Meteorologi-
cal Satellites 1 and 2, Orbiting Solar Observatory 5, Radio Astronomy
Explorer 2, Atmosphere Explorer 3, and Nimbus 4 and 5. The network
1s also supporting the Apollo Lunar Surface Experiment Packages
(ALSEP) left on the moon’s surface by the Apollo 12, 14, 15, 16, and
17 missions. Upcoming missions to be supported include Nimbus F,
Geodynamic Experimental Ocean Satellite (GEOS) C, Orbiting
Solar Observatory (OSO) I, and the Apollo-Soyuz Test Project. In
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addition, Atmosphere Explorer D and Atmosphere Explorer E with
widely differing orbits will require simultaneous support by the net-
work for a six month period in F'Y 1976. The overall workload of the
Spaceflight Tracking and Data Network is expected to continue to
average approximately 40 spacecraft. :

Funds required for the Spaceflight Tracking and Data Network
operations in FY 1976 and the transition period will support the
maintenance and operation of the network facilities as well as the
related logistics, network support and computer programming costs
-agsociated with the around-the-clock operation of the network. The
amount reflects the decreases associated with the station closures noted
above. ~

Deep Space Network (DSN) Operations.—The primary function
of the Deep Space Network is to support planetary and interplanetary
space flight missions. The recently launched Helios 1 mission is on a
trajectory that will take the spacecraft within forty-five million kilo-
meters of the Sun. The Pioneer 11 flyby of Jupiter neccurred Decem-
ber 2, 1974, and the spacecraft is scheduled to reach Saturn in the last
half of 1979. Future missions to Saturn and beyond will involve dis-
tances measured in billions of kilometers.

As missions become more complex and flight distances continue to
increase, equipment designs and computer program techniques are re-
quired in this network which continue to push the state-of-the-art in
interplanetary communication. The Deep Space Network provides the
vital two-way communication link to these distant spacecraft by which
the spacecraft are controlled and scientific data are obtained.

The DSN stations are located in Goldstone, California; Canberra,
"Australia; and Madrid, Spain. The stations consist of one 64-meter
and two 26-meter antennas at each location. The DSN station near
Johannesburg, South Africa, was closed in June 1974. The checkout
facility at Cape Canaveral, Florida, has been consolidated with the
Spaceflight Tracking and Data Network station on Merritt Island,
Florida.

During this funding period, the Deep Space Network support work-
load will consist of six ongoing Pioneer spacecraft, the Helios 1,
Mariner 10, and the Viking 1975 A and B missions which will be
launched in the first quarter of FY 1976. The Viking missions will
be the most complex the DSN has ever supported. Helios B is also
scheduled for launch during FY 1976 and will add to the ongeing
network workload.

The DSN facilities are utilized also for ground-based measurements
in support of experiments in the field of radio astronomy to learn
more about such phenomena as Quasar energy sources and the pos-
sibility of dying massive stars generating bluck holes in space. Sup-
port of these experiments will continue on a noninterference basis to
the flight missions in FY 1976 and the transition period.

The FY 1976 funds required for operation of the Deep Space Net-
work facilities are greater than were required in FY 1975 due to cost
escalation and the increasing workload associated with Viking and
Helios. In addition to mission support. funds are required for the
engineering activities that are necessary to implement new equipment
and sustain the network to meet the requirements of the Mariner
Jupiter/Saturn 1977 and the Pioneer Venus 1978 missions.
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The funds for the transition period are needed to continue to operate
the Deep Space Network during the period from July 1 through
September 30, 1976. ) _ , )

Aeronautics end Sounding Rocket Support—Instrumentation sys-
tems are maintained and operated in support of the sounding rocket,
small satellite and aeronautical programs conducted by Wallops Flight
Center and for the flight research programs of the Flight Research
Center. These instrumentation systems include general purpose fixed
tracking, telemetry, data handling, recording, timing, plotting, and
communications systems as well as special purpose optical equipment.

The sounding rocket program will continue to be very active with
gpproximately three hundred la,unc}}es in FY 1976. These launches
range from the smaller meteorological rockets to the larger Scout
rockets. In addition to its continuing sounding rocket and aeronautical
program support activities, Wallops will provide specialized tracking,
evaluation and calibration services for the GEOS-C project.

The Flight Research Center operates the Aerodynamic Test Range,
consisting of facilities at idwards Air Force Base and the up-range
site at Ely, Nevada. These facilities have precision radar tracking,
telemetry, and communications equipment which are used to support
high performance aircraft research and development programs of
both NASA and the Air Force. Programs supported by the Aero-
dynamic Test Range include various aircraft and lifting body projects,
including the F-111, F-104, X-24-B, and F-15. The Flight Research
Center will also be responsible for supporting the approach and
landing tests for the Shuttle Orbiter. . '

The funds requested for FY 1976 and for the transition period are
required to continue the operational activities discussed above during
these periods. o

Communications Operations—NASA’s global communications net-
work (NASCOM) interconnects the NASA tracking and data acquisi-
tion facilities to support all NASA projects and projects of other
agencies that are supported by NASA. It interconnects by means of
leased voice and data circuits such facilities as telemetry and command
control sites, launch areas, test sites, and mission control centers. The
major NASCOM control center is located at the Goddard Space Flight
Center. In the Interest of economy, reliability, and full utilization of
trunk circuitry, subswitching centers have geen established at both
domestic and overseas locations.

To an inecreasing extent the NASA flight projects are requirin
higher data transfer rates between the mission control centers an
the tracking sites due to the need for real time control of spacecraft
and the onboard experiments. In addition, requirements for wideband
communications are increasing. o

To meet the higher data transfer rates new communications tech-
nology has been implemented in the NASCOM such as electronic
circuit switching and the capability for sending increased amounts
of data over a normal voice circuit. Another development allows for
the transmission of data over a lesser number of eircuits through the
use of digital techniques and specially modified voice channels. This
capability will continue to be added to those NASCOM facilities
which need this data handling capability.

While technology developments have reduced data transmission
unit costs, some additional circuits are required to meet the increasing
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workload brought about by extended mission life-times and higher
data rate transfer requirements of the new flight programs. It also is
necessary to augment the normal network configuration to support
special mission needs such as the Apollo-Soyuz Test Project, Helios,
Viking 1975, and the Atmospheric Explorers D and E.
The funds for NASCOM Operations for FY 1976 are less than re-
uired for FY 1975 due to the closure of the Carnarvon, Australia,
%a‘nary Island and Johannesburg, South Africa, stations along with
the continuing application of technology improvements. The funds for
FY 1976 and the transition period will be used for the procurement
of the communications circuits and services required to continue the
operation and maintenance of NASCOM.

Data Processing O perations.—Tracking and telemetry data from the
various spacecraft must be processed into a form useful to both those
persons controlling the day-to-day spacecraft operations and those re-
sponsible for analyzing the scientiﬁpc and applications data acquired
by the spacecraft.

Tracking data are processed to provide orbital elements which are
used to prepare the predictions of future spacecraft positions neces-
sary for the real time control of spacecraft, for knowing when the
spacecraft will be passing over the stations so data can be acquired,
and to provide precise information that can be used by the scientific
experimenters to determine where in the trajectory of the spacecraft
for the scientific measurements were made. Telemetry data must be
processed to: (a) separate the information obtained from various sci-
entific experiments aboard the spacecraft, (b) consolidate information
from each experiment, (c) determine spacecraft attitude, and (d) cor-
relate these measurements with the position data mentioned above.
Processed data are the primary product of the spacecraft missions, and
it is through reductions and analyses of these data by the experi-
menters that a better understanding of earth and space is achieved.

Upcoming missions require extensive pre-mission orbit studies, in-
cluding spacecraft position and attitude predictions. Studies are also
required to work out operational methods and procedures to be used
during the actual mission operations of these complex spacecraft.

The request for FY 1976 and the transition period is based upon
the requirement to process data from previously launched satellites,
plus additional satellites that are scheduled to be launched during the
period. The scientific requirements for the acquisition and processing
of data from the older satellites are under continuing review, and
support is terminated or curtailed for older missions as mission ob-
jectives are achieved. These reductions make possible the support of
some new spacecraft, without major increases in data processing ca-
pability. However, often new missions dictate major changes in the
type of support provided. For instance, the Atmosphere Explorer 3
spacecraft, launched in December of 1973, has an orbit change ca-
pability which necessitates real time orbit and attitude determination.
The low altitudes reached by this spacecraft also require the near real
time analysis of experiment data. This mode of operation requires that
data received at stations around the world be transmitted to the con-
trol center at Goddard Space Flight Center, fed directly into inter-
connected computers, processed, and placed in computer memory units,
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then used in near real time as the basis for determining commands
to be sent to the spacecraft for orbit adjustment and further experi-

ent operation. Two additional spacecraft of this type will be
ﬁunched in 1975, and simultaneous operation of two or more such
spacecraft will be required during FY 1976,

The Image Data Processing Facility, established for the support of
the first Earth Resources Technology Satellite (LANDSAT-1), will
continue operation in support of the LANDSAT-2 spacecraft during
FY 1976 and the transition period. This facility is expected to continue
operations for several years, after tl_lat.perlo , at approximately the
same level of effort, to support a continuing Earth Resources program.

Systems Implementation

Fiscal {g% Transition

period

spacefight tracking and data metwork__________________._____________________ sﬂ 488, 833 sg, 1%, %

Deep space network_.. ... o.ooooooooo ¥ ?oo’ e 1 490, 000

Aeronautics and sounding rocket support..______ 2,760,600 790, 060

Communications. . ..o 3 0o 9 800 900
Data processing. .- oo ., 000, .

L 41, 400, 000 12, 900, 000

The objectives of the Systems Implementation program are to main-
tain the existing ground support capabiltiy at a high level of profi-
ciency and reliability to meet the needs of the many and varied mis-
sions, and to augment this capability, as necessary, to meet the spe-
cial requirements of individual projects. These support systems con-
sist of the NASA tracking and communications networks, control
centers, data processing facilities and aeronautics and sounding rocket-
instrumentation. ) )

The Systems Instrumentation program encompasses the engineering
design and procurement of the necessary equipment, subsystems and
systems in response to the requirements of the various flight missions
and other research projects. It includes related documentation an_d
development of initial computer programs as applicable, the provi-
sioning of initial and large module spares, and associated services such
as acceptance testing, integration and checkout of subsystems and
systems. .

yFunds are used to maintain operational performance and reliability

of network systems by providing for the replacement of obsolete and
worn-out equipment, the modification and augmentation of existing
systems to maintain compatibility with changes in associated onboard
spacecraft communications systems and the improvement of support
utilization and efficiency of network systems. . )

Funds are required in FY 1976 and the transition period for the
implementation of new capabilities including those necessary for net-
work system augmentation for the Mariner Jupiter/Saturn 1977,
Pioneer Venus, Shuttle, International Ultraviolet Explorer and High
Energy Astronomy Observatory missions. In addition, funds are re-
quired for the modification and augmentation of the data_process-
ing facilities to provide increased accuracy and resolution in image
processing for such missions as NIMBUS-G, SEASAT-A, and Heat
Capacity Mapping Missions.

47-396 O - 75 - 7
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Spaceflight Tracking and Data Network Systems Implementa-

tion.—The STDN systems implementation program encompasses the ]
procurement of equipment, systems and services necessary to sustain |

the network’s capability to provide reliable support to the ongoing
scientific and applications satellite missions, to provide network capa-
bilities to assure efficient and multipurpose tracking, command, and
data acquisition support for all manned and unmanned earth orbital

and synchronous missions, and to meet new support requirements for ]

spacecraft to be launched in the near future.
FY 1975 funding was adjusted downward from the budget estimate
because of the requirement to reduce the operating level for the agency

to the appropriated amount and to provide funding for the Phase I
contract effort for Tracking and Data Relay Satellite System. To |

accommodate these requirements it was necessary to stretch out pro-

curement of the laser systems planned for support of LAGEOS and 1
other elements of the Earth and Ocean Physics Applications Program. }
The impact of deferring the lasers is to delay the investigation of earth |
surface phenomena, thereby delaying the understanding of any corre-

lation between earth surface motion and earthquakes.

During FY 1976 equipment modification is required to maintain the
network’s required high level of performance for support of its diverse |
and demanding workload and to assure the quality and reliability of |
the network’s systems and subsystems. Accordingly, funds are re- |
quested for: (1) replacement of wornout systems with more reliable |

units; (2) equipment modifications to correct operational deficiencies;

(3) equipment to be used in operational control of the network; (4) |
" subsystems spares; (5) provision and modification of test equipment; |
and (6) equipment modifications related to changes in support require-

ments from one mission to the next.

Network system augmentations are planned to support the orbital |
flight test phase of the Space Shuttle program. Digital voice demodu- ]

lation systems will be provided at core network stations for voice com.-

munications between the Space Shuttle and the mission control cen- |
ter. In addition, command, telemetry and voice communications |
equipment will be procured for installation at the Space Shuttle pri- |

mary landing sites to support the terminal phase of each flight.

Funds are also required for: (1) implementation of the displays,
consoles, and computer peripherals necessary to complete the control ]
center for the International Ultraviolet Explorer; (2) control cen- |

’

ter modifications to the existing Orbiting Astronomy Observatory |
control center for the High Energy Astronomy Observatory which |
include console replacements, display and computer modifications, |
and additional communcations interface equipment; and (3) improve- |}

ments and augmentation to laser tracking systems necessary to support

LAEGOS satellite and other elements of the Earth and Ocean Phys- |

ics Applications program.

Transition period funding is required to sustain the STDN and to ;
continue the implementation of the additional capabilities to support §

the approved programs.

Deep Space Network Systems Implementation.—The Deep Space |
Network systems implementation program provides for the procure- |
ment of equipment and related services to sustain the network’s capa- |
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A ort the ongoing planetary spacecraft missions and to
bl.l(l,f;}(lrzo t?::ap?lecessary eguipr%len.t requ_g"e:d to support the planned
1aIunches of approved planetary flight missions. ]

Due to the extreme distances from earth at which planetary spalce
raft operate, very large antennas and extremely sensitive and complex
N ‘-eiving and data handling equipment must be used at the ground sta-
:iegns to provide communications with the spacecraft. Consequently thg
network requires a continuing effort of replacement, modification an
augmentation to maintain its high degree of reliability and oper?—
?iozﬁal integrity. State-of-the-art improvements, which are the key to
achieving and maximging the scientific return from these missions,
wi inue to be made. )

" l’llzocglgi[lliréve the imnproved reliability required by the ongoing plane-
tary missions, such as Pioneer 10, Pioneer 11 (now targeted to fly by
Saturn in 1979) and Helios, network system modifications and eqplpé
ment replacements will be necessary. These missions are characterlzef
by time critical support demands on the network involving spacecraft
attitude maneuvers, mid-course trajectory changes, and engog;iper
sequences which dictate an extremely high level of system reliabi 1t§
that can only be achieved with a continuing program of module an
component replacement and readily available spare modules and cor‘ril-
ponents. Therefore, FY 1976 funds are required for replacement har. (i
ware and spares so that the network systems can provide uninterrupte
support to these extended ongoing missions and to incorporate changes
necessary to maximize the scientific return of these missions. .

Preparations for Viking support are underway and in F'Y 1976 the
network will be supporting the cruise phase of the mission. Concur-
rently, final preparation of the DSN system will be_co‘mpletgﬁ. to
support the Mars Orbiter and Lander Phase of the mission. Viking
will be the most complex mission ever supported by the network,
therefore extremely high precision and performance levels must be met

he network. )

byI; ;reparation for the dual Mariner missions to Jupiter and Saturn
in 1977, long lead time development of prototype equipment has been
initiated. Equipment changes include those needed to accommodate
the increased command transmission data rate required by the space-
craft computer to update the many critical stored programs. These
programs are used not only to control the numerous spacecraft func-
tions but also to change the telemetry data rate and data content in
accordance with variations in mission operations sequences.

Other equipment changes necessary in FY 1976 include those re-
quired to receive the new X-band (8400 megahertz) telemetry trans-
missions from the spacecraft and handle a new coded pelemetry system
capable of transferring the large quantities of vital scientific and engi-
neering data with minimal error during the planetary flyby phases
which will oceur at distances beyond 114 billion kilometers (9.5 A.U.)
from earth. : _

In addition, to precisely control the spacecraft trajectory for close
flyby of the planets and their selected satellites, increased ground
system navigation capabilities are required. These will be provided
by augmenting the tracking equipment with special recording, proc-
essing and timing systems to allow measurement of spacecraft position
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and velocity over the great distances involved from two widely spaced |
earth stations simultaneously. As part of a time-phased implementa- !

tion program, it is planned to provide equipment to stations of the

. DNS which will be used for early prelaunch testing with the spacecraft |

and for launch and early cruise support. Accordingly, funds are re-

quired to initiate systems implementation for support of the early |

phase of the Mariner Jupiter/Saturn missions.

The transition period funding is required to sustain the network |
during that period for ongoing mission support and to continue up-

grading the network for the Mariner Jupiter/Saturn mission,

Aeronautics and Sounding Rocket Support System Implementa- |

tion.—The funds recommended for this project provide instrumenta-

tion support to the aeronautics and sounding rocket programs of ]

Wallops Center; both fixed and mobile ground support equipments

are used, To maintain these equipments, spare and replacement parts |
are required as well as some non-recoverable flight hardware such as ]
onboard antennas and transponders. To meet specific test requirements, |
modifications and augmentations of selected telemetry, communica- }
tions, tracking, command, and data handling systems aTe required. In |
addition, the mobile equipment must be periodically refurbished and |
modified to meet remote site requirements such as the ongoing meteor-

ological program in cooperation with several foreign nations includ-
ing Argentina, Brazil and Spain.

The ground aeronautical support systems at the Flight Research §

Center consist of stations at Edwards, California, and Ely, Nevada.

High precision radar, telemetry, data handling, and associated timing, |
- communications and command systems will be maintained and modi- ]
fied to meet the changing requirements of the approved flight projects. |

The funds for FY 1976 and the transition period will provide for

the equipment and modifications necessary to support the sounding

rocket and aeronautics programs.

Communications Systems Implementation—Funds recommended |

for communications systems will be used for the procurement of hard-

ware for the NASA communications network to meet new program §
requirements, to increase the efficiency of the network and to sustain '

the network at a high level of reliabilify.

During FY 1976 and the transition period, modifications will be |

made to the existing systems as part of a continuing program to in-

crease the amount of data that can be transmitted over existing cir- }
cuits, and to provide the capability for transmitting bulk data over a |

specially modified voice circuit.

To maintain system reliability the procurement of replacement 1

parts, spares, test and monitoring equipment will continue.

Data Processing Systems I'mplementation—The FY 1976 and the
transition period funds will be used to modify and augment the exist- |
ing NASA image data processing facility at the Goddard Space Flight |
Center in order to meet the accuracy and resolution requirements of |
upcoming approved missions. Initially, this facility was established |

for the Earth Resources Technology Satellite (Landsat) missions

and operated as an analog system doing most of data manipulation }

within the photographic process itself. The accuracy requirements for

experiments on future spacecraft including Nimbus-G, Seasat-A, and ]
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the Heat Capacity Mapping Mission are such that the data must be
processed in digital form. ) .

With the augmented system, data acquired by the network stations
will be processed and corrected in digital form. This will improve
the quality of the data by a factor of two to three over the present
approach. The output of this process will be high density digital tapes.
The augmented facility will be general purpose in nature, meeting the
processing requirements of the above mentioned missions and possibly
the extended phases of the Landsat 2 mission. . )

In addition, funds are required in F'Y 1976 and the transition period
to maintain the existing scientific data processing systems. Typical of
these activities are (1) modlﬁgatlong to the existing computer com-
plex to facilitate interconnection with the many peripheral equip-
ments associated with its operation including drums, displays and
line printers; (2) the addition of power source monitors; and, (3) the
purchase of routine and special spare components and hardware.

Advanced Systems .

The Advanced Systems program, formerly called Supporting Re-
search and Technology, includes studies and developments of track-
ing and data acquisition systems and techniques required (1) to pro-
vide new and improved network and data processing capabilities to
meet the needs of approved missions and new starts; and (2) to im-
prove the cost-effectiveness and reliability of the overall T&DA sup-
port for the total mix of NASA flight missions. This effort includes
spacecraft and ground system trade-off studies aimed at optimizing
space-to-ground telecommunications links. o )

The program for FY 1976 and the transition period is divided into
four basic activities: (1) tracking, orbit determination and ground-
based navigation; (2) spacecraft/ground communications, telemetry
and command; (3) network control and operations technology; and
(4% data handling and processinﬁ. ]

tudies and developments will proceed in the area of tracking and
ground-based navigation for support of future planetary missions.
New and improved tracking techniques, using simultaneous data from
more than one station in a Very Long Baseline Interferometry
(VLBI) mode, will be investigated. .

Techniques also will be studied to determine spacecraft position
against a background of extraterrestrial radio sources, such as quasars,
to greatly reduce errors that now limit the accuracy achievable in
spacecraft tracking. Time synchronization among network stations
with atomic timing standards will continue to be investigated in order
to meet the extremely accurate tracking requirements of future mis-
sions. Development effort will also continue on a general purpose ap-
proach to meet spacecraft attitude determination and control system
requirements, in order to utilize common software and achieve greater
efficiency in the data processing function than is now obtained with
the present systems.

Future planetary missions will require data rates in excess of 100
kilobits per second from the vicinity of Jupiter, approximately 900
million kilometers away. Therefore, studies will continue on the in-
fluence of transmission media, such as the sun’s corona, planetary at-
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mospheres and space charged particles, on such deep space com-

munications. Also, the improvement of the capabilities of the large
aperture antennas will be further investigated using higher frequen-
cles, developing techniques for arraying several antennas, studying

dish-surface shaping, and by developing low radio noise elements |

coupled with receivers having improved sensitivities.

Future earth orbital missions require an order of magnitude im- |

provement in the rate at which data must be acquired and handled,

1e., approximately 300 million bits per second for high resolution }

image data. Therefore, work will be done on ground antenna feed sys-
tems, telemetry receivers, and on network station techniques for han-
dling high data rates. Network support analyses will be made to plan

the support of future missions such as the Large Space Telescope and |

the Earth Observation Satellite.

Effort will continue on developing techniques for centralized con-
trol and monitoring of tracking and data acquisition support opera- |
tions both at the stations and their respective network control centers. |
The objective is to obtain greater efliciency and effectiveness in the |

utilization of the overall network systems. Automated monitoring and
control techniques will be examined and developed for those applica-
tions which are determined to be cost effective and necessary to meet

real time operations requirements. The multiple use of minicomputers |
to monitor and control network functions and to improve logistical
support and reduce manual operations in the network will continue |
to be pursued. Development and application of new techniques neces- }

sary to maintain low cost, reliable software will be continued.

Studies and development will continue on improved data handling

and data processing systems and techniques to meet the increasing re-

quirements for real time mission control and user-interactive informa- {

tion systems. Studies during this period will be concerned particu-

larly with the problems of high rate, on-line data handling, storage, |

and retrieval, and also with techniques and systems for a fully digital

approach to handling of imaging data from earth observation |

satellites.
Tracking and Date Reloy Satellite System

_ Although no funds are requested for it, a major aspect of the Track- |
ing and Data Acquisition Program in future years will be the proposed |

Tracking and Data Relay Satellite System (TDRSS).

The TDRSS will consist of two relay communications satellites and |
a ground terminal in the continental United States, and will serve to ;
relay data, commands and voice to and from mission spaceeraft and }

the ground control center. The two relay satellites will be positioned
in geosynchronous orbit, one over the mid-Atlantic Ocean and the

other over the mid-Pacific Ocean. A spare relay satellite will be posi- |

tioned in orbit midway between the two active spacecraft.

The TDRSS will support essentially all earth orbital spacecraft
missions and will greatly improve NASA’s earth orbital tracking and }
data acquisition capabilities. Since the TDRSS will support essenti-
ally all earth orbital spacecraft missions, it will permit the elimination §
of 6 of the ground stations in the present Spaceflight Tracking and !

Data Network with resulting cost savings.
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NASA is planning to acquire this capability through a contract-for-
services arrangement: that is by entering into a contract under which
the contractor will establish the system and provide NASA with serv-
ice for a period of ten years. Under this arrangement, NASA funding
for TDRSS services will not be required until service actually com-
mences. V

The schedule for development and comstruction of the TDRSS is
based upon having a fulli operational system by early 1980, in time
for support of the Space Shuttle operational flights. ,

Since last year, NASA has decided to use a competitive two-phase
procurement approach to acquire TDRSS service. Phase I will involve
the award of multiple study contracts for system design and to pro-
vide technical and cost proposals for Phase II. Phase II will involve
the competitive selection of a single contractor for final design, imple-
mentation and operation. .

During FY 1975, $3.6 million was reprogrammed within T&DA to
fund the Phase I contracts. While these funds are a part of the NASA
deferral actions included in the President’s Special Message on Budget
Restraint (November 26, 1974), they will be available for the Phase 1
contracts in early FY 1976. No additional funding requirements are
anticipated until FY 1979.

COMMITTEE COMMENT

The Committee recognizes the support nature of the tracking and
data acquisition program, and that quick response and overall flawless
program performance is essential to the conduct of successful space and
aeronautical flight missions. Nevertheless, the Committee notes that
this function is experiencing a reduction in manned space fli ht de-
mands and will be approaching the transition period to the DRSS
system. The Committee also notes that deferrals ordered by the Presi-
dent result in limiting FY 1975 funding to $238 million. Accordingly,
the Committee believes that NASA should seek economies in the pro-
gram, and therefore, it agrees with the overall reduction of $2.2 million
made in the request for this program by the House in its action on this
bill. ‘

TDRSS.—Section 6 of the bill would authorize NASA, when so pro-
vided in an appropriation act, to enter into a contract to lease tracking
and data relay satellite services, The government would incur no costs
under the contract prior to the time that such services were furnished
except that the contract could provide for payment of contingent 1i-
ability by the government which could accrue in the event the govern-
ment decided for its convenience to terminate the contract before the
end of the contract period. ) .

The proposed Tracking and Data Relay Satellite System (TDRSS)
is described above. By greatly increasing the percentage of time dur-
ing which data can be received from and commands sent to most of
NASA’s earth orbiting satellites a TDRSS would enhance the produc-
tivity of such satellites. It also would substantially reduce space pro-
gram operating costs since the TDRSS would permit closing many of
the ground stations of the Space Flight Tracking and Data Network.
Accordingly, the Committee has supported the concept, development
and deployment of a TDRSS.
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owever, it has not been clear and it is not clear now to the Com:
ﬁlit}{ee whether NASA should contract for the development and ;I}ieéi
tion of a government-owned TDRSS or whether, as proposed'i‘ N RSS
should contract to lease the service from a pr'lvately-ownedNASA >
In its report last year, the Committee recommended that 1 e
authorized to proceed with a TDRSS m such a manner als to ptrovf e
the Congress with an accurate assessment of the probable costs 'Ottee
leased TDRSS service and a NASA-owned TDRSS. The Comnolrl too
stated in its report that it had no objection to NASA leasing he
TDRSS service provided that method of procuring the serv1(<1:e tv}vler
found to be the most advantageous to the government, cos‘gn a? N(i)& hex
factors considered. Specifically, the Committee requested t at S
(1) report to the Committee, prior to entering into a contrac ,tonf e
projected cost of a lease arrangement as compared to the cos_to tz}tl »
equivalent NASA-owned TDRSS service, and (2) expe é f the
TDRSS service procurement process so as to be able to r}t;,poFr‘Y 01976
Committee on those costs during the consideration of the
ization request. )
auglzrsliltw(g; un?tble to comply with the Committee’s request. "
During the past year, the Committee has continued to expgeass '115
views on this cost question in letters from the Chairman to the 't}I:ltlh
istration ; these letters are printed in the hearing record al(})lnghw1 b ! e
Administration’s responses on pages 328-332, Part 1 of the §a:1ug§é
The Committee believes that a Tracking and Data Relay k.a elly <
System would be a major step forward for the NASA Tra& l:ng ar}l
Data Aquisition program; it believes that the TDRSS shoul ela‘-,?;i -
able to support the first manned orbital fiight of the space shuttle; ;
Committee would have no objection to NASA leasing thehservme 1
the data show that that is the course most aglgangxgeous to the govern-
.nt when cost and other factors are considerea. ]
meliTlfA.SA has testified that it is now planning to proceed during FY
1977 with the contract arrangement for leasing the TDRSS servwei
This will require that the Committee again review the NASA pr}(l)p(}is‘gy_
for aquiring the TDRSS service during its consideration of the h
1977 authorization bill. To do that it will be necesary for the Commait-
teo to have definitive cost estimates for obtaining the TDRSS service
on a leased basis vs. from a NASA-owned system.

TecuaNoLocY UTILIZATION PROGRAM

FiscaL Yrar 1976 $7,000,000
TraNsITION PERIOD 2,000,000
OBJECTIVES

imary objectives of the Technology Utilization program are
to?xilcigage theyretllrn on the national investment in aerospace res?afrl'ch
and development by encouraging additional uses of the kno}v;r ed.gti,
gained in those programs; to shorten the time gap betwe'en t gd tllfe
covery of new knowledge and 1ts effective widespread use; to a1 e
movement of new knowledge across industry, disciplinary, ta,nf
geographical boundaries; and to contribute to the dgveloprfnen. o
better means of transferring technology from its points of origin

to its points of potential use.

101

Summary of resources requirements

Fiscal year Transition

1976 period

Industrial applications____ ... $3, 220, 000 $850, 000
Technology applications_____._ e 3, 025, 000 950, 000
Program control and evalvation_ . ____ e demeoo_ 755, 000 200, 0600
L O N 7, 000, 000 2,000, 000

BASIS OF FUND REQUIREMENTS

This program supports the establishment and operation of systems
and mechanisms, including an evaluation of program effectiveness, to
identify, evaluate, publish, and transfer the technological innovations
developed in the aeronautics and space programs to the general public.

Technology Utilization Officers at NASA installations identify new
technology developed by NASA and its contractors which has poten-
tial utility for non-aerospace application and use. New advances iden-
tified in such diverse fields as materials research, communications, bio-
engineering, and fabrication/manufacturing technology, are evaluated
and published in NASA Tech Briefs, Compilations, Handbooks, and
other dissemination media. Special emphasis is being given to in-
creased market relevance of the technology and improved distribution
methods to broaden availability and use.

In FY 1976, it is planned to broaden the capability to transfer aero-
space technology to meet technological needs in certain U.S. geograph-
ical areas which have heretofore been difficult to serve. Since the cur-
rent six NASA Industrial Application Centers (IAC) (formerly
known as Regional Dissemination Centers) are somewhat limited geo-
graphically due to travel cost constraints and operational considera-
tions, it is proposed to institute an “outreach program” that will add
a number of TAC Divisional offices to the existing TAC network to
extend technology transfer efforts in a cost effective manner to highly
industrialized urban areas. This is a major step in developing a na-
tional network of technology transfer centers to serve the technological
needs of U.S. industry as well as State and local governments. These
Divisional Offices in conjunction with parent Industrial Application
Centers will provide an operable framework and structure to facilitate
the use of established and proven transfer mechanisms for selected
user groups located in strategic geographic areas.

In the technology applications effort seven NASA-sponsored Appli-
cations Teams are supported to assist in defining and solving prob-
lems through the adaptation of NASA technology. Public sector prob-
lems, identified in cooperation with user agencies, are matched with
existing aerospace technology via the Application Teams, Industrial
Application Centers, and NASA Field Centers. The matching proc-
ess gives rise to specific applications projects designed to adapt, mod-
ify, or otherwise re-engineer existing NASA technology to meet per-
formance requirements specified by Federal, state or local user orga-
nizations. Currently, over seventy active applications engineering
projects are underway.

The major emphasis of the engineering projects has been placed in
biomedical applications in the specific areas of detection, diagnosis and
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treatment, instrumentation, rehabilitation, and biomedical systems
analysis and health planning. In fact, four of the seven Applications
Teams specialize in the biomedical area. The areas of urban construc-
tion, fire safety, environmental pollution and transportation will con-
tinue to receive attention via the sponsorship of applications engl-
neering projects. In response to identified needs in the public sector,
projects concerned with mine safety and public safety were initiated
during FY 1975 and it is expected that continued emphasis will be
placed on these endeavors in FY 1976. )

Evaluation activities will be continued to determine program effec-
tiveness including studies to more precisely determine the impact and
effect of such factors as time lag, technology characteristics and in-
dustrial structure on the transfer process. Documentation of instances
of transfer will be constructed so as to augment and increase the public
understanding of technology transfer activities. Other studies to
analyze and document impacts and benefits of NASA research and
development programs will be conducted assessin impacts on tech-
nology in current industrial practice as well as the implications of
acrospace technology on increased national capabilities stated in
terms of productivity and economic growth and change. These ac-
tivities also will include development of exhibit materials, con-
ference coordination, and development of material for use by the

communications media.
COMMITTEE COMMENT

The Committee concurs with the NASA request of $7 million for
this program, an increase of $1.5 million, or 27 percent, above FY
1975, in order to expand the mechanisms and the acilities for trans-
ferring technology developed in NASA programs to the public sector.
The Committee believes, however, that such a large expansion in one
year must be carefully initiated and controlled to assure success and
avoid the pitfalls of too rapid growth. Accordingly, the Committee
does not agree with the House action which added another $2 million
to the already planned program expansion, resulting in a proposed 63
percent increase in one year.

In the expansion of the network of Industrial Applications Centers
through the establishment of TAC Divisional offices, NASA should
assure that the selected locations are in areas not now geographically
or otherwise realistically accessible to an existing NASA facility, in
order to maximize the total area served throughout the nation.

More specifically, in view of the numerous industrial areas of the
nation that are relatively remote from any NASA Center or tech-
nology utilization dissemination center, no IAC facility should be lo-
cated in an area coincident with the reasonable geographic service
capability of an established NASA Center.

TRANSITION PERIOD
COMMITTEE COMMENT

The Committee noted that the amounts requested for each Research
and Development program for the transition period to the next fiscal
year, July 1, 1976 through September 30, 1976, exceeded the quarterly
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equivalent requested for that program for FY 1976 i -
mittee appreciates that the transi%rion period is a one-tvgrhne1 %(SBSrgl)lrge
and that fund availability for contract remewals and other require-
ments may ordinarily be somewhat higher in the early part of a new
fiscal year, the Committee also recognizes that it is recommending a
permanent authorization even though it is only for a three-month pe-
r1}od. Therefore, to accommodate these factors and in recognition of
the aggressive program recommended on upper atmospheric research
in the Physics and Astronomy program, the Committee has made a net
reduction of $26 mll]ion in the total Research and Development re-
quest, from $730.6'm111i0n to $704.6 million. This represents a reduc-
tion from approximately 27% of the FY 1976 authorization to an
amount more closely approaching a quarterly equivalent, with the ad-
dition of $4 million for the upper atmospheric research activity. This
action parallels .that taken by the House, a cut of $30 million, without
additional funding for the upper atmospheric research effort. ’

_ As set forth in Section 7 of the bill, the Committee has adopted the
mndividual program levels requested by NASA as authorization ceil-
ings for the transition period, with the exception of the Advanced
Missions line item. NASA is provided the flexibility to conduct its
activities on any individual program up to the originally requested
amount provided the total of all such program amounts does not ex-
ceed the reduced total of $704.6 million for Research and Develop-
ment. The House also inserted the individual program ceiling amounts
with the same flexibility in its action on the authorization bill, however

the House specified that the Aeronautics and Space Technology pro-,
gram cannot be reduced to support other programs. The Committee
cannot concur with this action without further action to save harmless
the many other high priority programs in this budget.

CONSTRUCTION OF FACILITIES

The Construction of Facilities authorization recommendation is f
$93,630,000 of which $11,500,000 is for th iti iod, July 1,
1976 Suptambor. 80 ! 00, r the transition period, July 1,
. The fiscal year 1976 recommendation for $82,130,000 consists of 6
line items, the largest item being one with ten projects for the Space
Shuttle program estimated to cost $47,220,000. Except for $9,275,000
in the line item for Facility Planning and Design activities the recom-
mended funds will support facilities projects that are characterized
by the extent to which they represent the modification of, rehabilita-
tion of, or additions to existing facilities as compared with the con-
isItII‘;uc:ilon tof new 1;_facilfitie? thereby maximizing utilization of the

estment in existing facilities t i issi
o o s to support changing NASA mission

No individual line item facility projects are scheduled for initiation
during the transition period. The funding recommended for this
period, $11,500,000, will support the ongoing type of facility activities,
more specifically, smaller rehabilitation and modification projects,
minor construction and/or additions to existing facility projects and
facility planning and design work.

The table below identifies each facility item recommended, together
with the estimated cost thereof, which 1s followed by a brief descrip-
tion of each project and the justification therefor.
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Summanry
. FigscaL YEAR 1976

Item Amount

1. Modification of 11- by 11-foot transonic wind tunnel, Ames
Research Center..__._ $2, 695, 000

[Addition to lunar sample curatorial facility, Lyndon B. Johnson
Space Center—_ . . 0]

2, Addition for composite model and metal finishing shops, Langley
Research Center. 1, 940, 000

3. Space shuttle facilities at various locations as follows:
* (a) Modifications to launch complex 39, John F. Kennedy

Space Center. 13, 110, 000
(b) Construction of Orbiter processing facility, John F.

Kennedy Space Center—__. e -8,160, 000
(e¢) Modifications for solid rocket booster processing facilities,

John F. Kennedy Space Center—.._.__________________ 5, 240, 000
(d) Modiflcations for hypergolic checkout and refurbishment

facilities, John F. Kennedy Space Center_____________ 6, 940, 000
(e) Modifications for launch equipment test facilities, John F.

Kennedy Space Center—_____ . ________ ____________ 1, 960, 000

(f) Construction of Orbiter approach and landing test

facilities, Flight Research Center, and Air Force

Plant Number 42, Palmdale, California______________ 1, 680, 000
(g) Construction of Shuttle/Carrier aircraft mating facilities,

Flight Research Center, and Air Force Plant Number

42, Palmdale, California____________________________ 3, 890, 000
(h) Modifications for crew training facilities, Lyndon B.

Johnson Space Center_.___ - - 830, 000
(i) Modification of the vibration and acoustic test facility,

Lyndon B. Johnson Space Center_______________.____._ 2, 410, 000

(j) Modifications for solid rocket booster component manu-
facturing and assembly facilities, undesignated loca-

B OM 3, 000, 000
4. Rehabilitation and modification of facilities at various locations,
not in excess of $500,000 per project__ R _ 186, 000, 000
5. Minor construction of new facilities and additions to existing
facilities at various locations, not in excess of $250,000 per
project _.___ - JE S, 5, 000, 000
6. Facility planning and design not otherwise provided for__________ 9, 275, 000
Total—fiscal year 1976 _____ o ____ 82, 130, 000
TRANSITION PERIOD
Item Amount
1. Rehabilitation and modification of facilities at various locations,
not in excess of $500,000 per project—____ . ____________ $7, 000, 000
2. Minor construction of néw facilities and additions to existing fa-
cilities at various locations, not in excess of $250,000 per proj-
€Ct e 2, 000, 000
3. Facility planning and design not otherwise provided for__._______ 2, 500, 000
Total e 11, 500, 000

1. Mopiricarion or 11- By 11-Foor Transonic Winp TunNNEL,
Awmzes Researcu CeNTER, $2,695,000

This project involves (1) replacement, on a turn key basis using
off-the-shelf modules where possible, of the present wind tunnel data
acquisition system consisting of a flexible, high performance data
gathering processor, a real time processor, and associated peripheral
devices; (2) enlargement and rehabilitation of the existing wind
tunnel control room to accommodate the new data system including
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construction of a new air-conditioned computer room equipped with
a power conditioning system for the computer equipment and the in-
stallation of additional air-conditioning and electrical power for the
control room equipment; and (3) the general rehabilitation of the
wind tunnel building, Building N-227A, including elements such as
restroom facilities, interior partitions, roof, and the repainting of in-~
terior and exterior walls. Equipment and construction costs are esti-
mated at $2,270,000 and $425,000, respectively. ‘
This project 1s designed to increase the operational efficiency of this.
transonic wind tunnel, a major element of the Ames “Unitary Wind
Tunnel,” by providing for increased data acquisition speed, improved
data system accuracy, reduced test setup time, increased reliability,
and decreased maintenance. This tunnel supports experimental in-
vestigations on advanced aircraft and missiles for the Department of
Defense, on commercial transports for the aircraft industry on a re-
imbursable basis, and on a broad range of advanced aircraft and aero-
space projects for NASA and other government agencies. Due to the
workload this facility is normally operated 24 hours per day, 6 days
per week. The existing static data acquisition system and strain gage
signal conditioning equipment is essentially obsolete with some neces-
sary repair parts no longer manufactured. Reliability is deteriorating
and maintenance requirements are increasing thereby requiring more
time to achieve test objectives. In addition, the existing dynamic data
acquisition system does not provide on-line data reduction, a feature
essential to more safe and efficient conduct of certain wind tunnel in-
vestigations. It is estimated that the increased operational efficiency
to be provided by the proposed data system will permit relatively the
same test loading as is now being conducted within a given year and in
addition, will make available some added 600 occupancy hour capa-
bility. About 350 hours of the added capability is realized from in-
creased data acquisition speed, about 200 hours would be achieved
from reduced test setup times and improved monitoring and approxi-
mately 50 hours from decreased maintenance requirements. From a
monetary standpoint the added available hours, if not used, could be
translated into annual savings of about $600,000 of which $440,000
would be in electrical power costs. However, with a continued emphasis
on aeronautics, especially in the transonic speed range, it is believed
that the increasing demand for experimental investigations in NASA
transonic facilities will make full use of the added capability.

Avppitron 1o Lunar Samrre Curartorrarn Facmiry, Ly~pon B.
Jounson Space CENTER., $0

This project provided for the construction of a 2-story, 15,000 sq. ft.
addition to the existing Lunar Curatorial Facility, Building 31. The
addition included a two-section, ultraclean and highly secure vault at
the 40 foot level, one section of which would be for storage of pristine
lunar samples and one for samples that had been investigated. Also,
small sample processing laboratories for visiting scientists, an equip-
ment elevator, support rooms, data storage, and a security alarm system
would be provided. Utilities would be extended from the existing serv-
ice for Building 31.

47-396 O -75 -8
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COMMITTEE COMMENT

The Committee has been concerned about the adequacy of protection
afforded to the lunar samples, acquired at a substantial cost to the
Nation during the Apollo program. It has also reviewed the history of
facilities provided for the lunar sample program, and it has weighed
the present request for additional curatorial facilities against alterna-
tive approaches, program status, and budgetary requirements in
general.

The Committee has some difficulty in accepting the fact that subse-
quent to the substantial investment in the Lunar Receiving Labo-
ratory, Building 37, NASA is currently converting this building to
support another function utilizing FY 1975 and anticipated F'Y 1976
funds. The question is immediately raised as to why provision for the
lanar sample activity should not have a priority claim on existing
facilities. This question has not been answered so as to persuade the
Committee that the proper order of priorities has been established at
this Center.

Against this background, the Committec is deleting this facility
from the F'Y 1976 request. In so doing, it is recommending that NASA
take such interim actions as necessary to assure that the lunar samples
are appropriately protected, and study alternative measures to the
facility expansion presented in the FY 1976 budget request.

NASA should report to the Committee on the interim measures and
the study of alternatives in a timely fashion, and in no event later than
Ocﬁ:ober 15, 1975, indicating the actions it has taken and proposes to
take.

2. AvprrioNn ¥or Composrte Mober, axp Merarn Finisaine Snors,
Laxarey Researcnr Cenrter, $1,940,000

This project provides for the construction of a one-story L-shaped
36,000 sq. ft. building with a high bay ceiling encompassing a 30,000
sq. ft. composite model shop and a 6,000 sq. ft. metal finishing shop.
The facility will house fabrication operations for constructing precise
and complex research test models of wood, ceramics, fiberglass and
advanced composite materials as well as provide for the chemical
processing of metals. It will contain a lumber conditioning room,
storage area, fiberglass spraying and grinding area, clean fabrication
area, clean room and dust collection area. together with offices for
about 12 personnel, restrooms, and all necessary utilities. Construction
costs are estimated at $1,915,000 with the relocation of existing equip-
ment estimated to cost $25,000. )

This project, to provide shop space to support composite model
development shop and metal finishing shop operations, will replace
existing facilities built in 1940-41 which have deteriorated beyond
economical rehabilitation and which are not sufficiently adaptable to
meet current program requirements. The growth of aeronautical re-
search activities over the years and the changes in the designs and
materials used in the programs have increased the number and size
of models and equipment to be produced or worked on in these shops.
Therefore, in addition to the deteriorated conditions, the existing
space largely improvised over the years is also functionally inadequate.
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The addition recommended in this project will also permit consolida-
tion of scattered shop operations into one shop complex at this Center
thereby improving efficiency and workload coordination, as well as
reducing safety hazards and improving the cleanliness and quality
of the production of these shops.

3. Space Smurrie Facinrries, $47,220,000

(&) Modifications to Launch Complex 39, John F. Kennedy Space
Center, $13,110,000.—This project consists of two major elements.
(1) Completion of the project initiated in fiscal year 1975 involving
extensive modifications to two high bays in the Vertical Assembly
Building (VAB), to one mobile launcher, and to Launch Pad A. The
current project will support the required changes in the environmental
control, pneumatic, and high pressure gas systems in the VAB, the en-
vironmental control, propellant, and pneumatic systems in the mobile
launcher, and the environmental control, pneumatic, fuel, and high
pressure gas systems on Pad A. (2) Modifications to the second floor
and two firing rooms on the third floor of the existing Launch Control
Center. The second floor will house the central launch processing com-
puter system, the one firing room will directly support major integrated
shuttle vehicle checkout and control, and individual shuttle vehicle
ground support activities, and the second firing room will be used for
controlling non-direct vehicle systems, including control of the facility
systems at Launch Complex 39, the Orbiter Processing Facility, and
tﬁe Solid Rocket Booster processing facilities. An area also will be
provided for management control functions. The work consists of
removing and/or modifying instrument racks including associated
underfloor cables, wireways and receptacles, rearranging partitions,
walls and doors, modifying raised floors for the instrument consoles
and computer equipment, relocating and installing air-conditioning
equipment and making extensive electrical service changes. Modi-
fications to the emergency power system will also be made to sup-
port the consoles and air-conditioning system to insure uninterrupted
operation during a power failure. The chilled water system will also
be modified to provide adequate equipment cooling in the event of
a power failure. The area adjacent to firing room number 1 will
be modified to provide an electronically shielded communications
security work room and equipment room for Department of Defense
missions. This involves removal of doors and permanent closure of
wall openings, installation of additional partitioning with electro-
magnetic shielding for the floors, walls, and ceiling of the rooms, and
the installation of double entry shielded doors. In addition, the pres-
ent fire detection and alarm systems will be expanded to include a fire
extinguishing system in each area or room as it is modified. This
system will provide total freon flooding of areas above ceilings, under
raised floors and inside racks and consoles, thus permitting continuity
of operations.

The first element of this project is a continuation and extension of
the fiscal year 1975 project to modify two high bays in the existing
VAB, one mobile launcher and Pad A to support mtegration of the
shuttle elements—orbiter, external tank, and solid rocket boosters—on
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the mobile launcher in the VAB, the transport of the flight configura-
tion to the launch pad and the actual launch operation. While the total
work requirement was identified in fiscal year 1975, the full authoriza-
tion was not granted inasmuch as it appeared that work progress
would not require all the funding at that time. Accordingly, $10,300,-
000 of the amount recommended 1n this project is to complete the work
originally outlined for these three facilities and to provide for the
escalation in construction costs that has prevailed. The second element
in this project, for which $2,810,000 is recommended, will provide
funding to modify the Launch Control Center, originally built and
configured for the Apollo program, to accommodate the Space Shuttle
launch processing system. This system will accomplish the electronic
checkout, monitoring and control functions during prelaunch opera-
tions, as well as launch control of the Shuttle system during count-
down and through liftoff.

(b) Construction of Orbiter Processing Facility, John F. Kennedy
Space Center, $8,160,000.—This project is a continuation and exten-
sion of the fiscal year 1975 Orbiter Processing Facility project which
provided for the construction of a structure with a 29,100 sq. ft. high
bay and a 25,000 sq. ft. low bay, and for site work and partial founda-
tions for a second %igh bay. This project provides for construction of
the 29,100 sq. ft. second high bay structure equipped with two 30-ton
bridge cranes with a 70-foot hook height. The basic utility systems,
including water, electrical power and lighting and a deluge fire protec-
tion system will also be provided. However, outfitting of the second
high bay with a special air-conditioning, hydraulic and propellant sys-
tems, and the high pressure gas and fuel systems required to support
program requirements are not included in this project. Construction
and equipment costs in this project are estimated at $7,370,000 and
$790,000, respectively. Outfitting of the second high bay is estimated to
cost $5-$6 million and will be included in subsequent year budget
requests.

The Orbiter Processing Facility will support orbiter safing, mainte-
nance, and checkout operations following return from a space mission
and during preparations for the next flight. The major operations
include draining and purging of all fuel systems, removal of ord-
nance, removal of payloads brought back from space, inspection of
the vehicle, repair and replacement of damaged components and re-
furbishment of the thermal protection system. The hypergolic mod-
ules that make up the reaction control system, the orbital maneuvering
system and components of the auxiliary power unit are removed,
serviced and checked out in a separate facility and then returned for
reinstallation in the orbiter. After these operations are completed, the
payloads for the next mission are inserted and the orbiter undergoes
integrated system checkout before transfer to the Vertical Assembly
Building for integration and checkout with the external tank and the
booster. Shuttle program plans require the use of the two high bays
in this facility interchangeably ; however, certain operations, particu-
larly the safing operations, are very hazardous. Others, such as ther-
mal protection system refurbishment, are somewhat “dirty” and
therefore incompatible with the clean environment required for the
removal and insertion of payloads into the orbiter payload bay. The
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facility is being designed to handle these complex tasks; however,
n order to fully train personnel and to develop the detailed opera-
tional procedures required to do these functions safely and efficiently,
it is necessary to have both high bays available during the develop-
ment phase of the shuttle program.

When completed, the first bay is scheduled to receive the orbiter and
carry out the normal safing, maintenance, and checkout operations as
well as the payload inspection, insertion, and removal functions. In
the event these operations are found to be significantly incompatible,
particularly for the initial developmental missions, the second bay will
provide the capability to separate these functions until a long term
solution and/or vehicle maturity evolves. This approach will allow
sufficient time to train personnel and develop procedures to permit
each bay to carry out the total processing functions to support the
more frequent flights projected for 1981 and beyond. The first high
bay must be operationally ready by the third quarter 1978 to support
the orbiter flight schedule. The second high bay must be operational
in the second quarter of 1979 to support the first manned orbital flight
and the shuttle developmental flights that follow. Accordingly, con-
struction of the second high bay must start in 1975. Initiating that
construction in this time frame will preclude the potential interference
between the construction of the second high bay and operations in the
first; it will allow for consistency and standardization of facility con-
struction thereby optimizing the operation and it provides the most
economical means of completing the facility. The outfitting of the
second high bay can be accomplished on a non-interference basis, con-
sistent with the schedule, with subsequent year funding.

(¢) Modifications for Solid Rocket Booster Processing Facilities,
John F. Kennedy Space Center, $5240,000—This project provides for
the modification of three existing Air Force Titan III solid rocket
motor (SRM) facilities at Cape Canaveral to receive, inspect, store
and assemble space shuttle solid rocket booster (SRB) components
before movement to the Vertical Assembly Building for stacking
and integration with the external fuel tank and the orbiter. (1) Ap-
proximately 10,000 sq. feet of the 230-foot high bay area in the Sohid
Motor Assembly Building will be modified by removing the Titan
111 stands and providing four new work stands configured to as-
semble the forward and aft sections of the SRB. Each of the aft
work stands will be equipped with four 5-ton hoists for subassembly
operations, The existing 300-ton bridge crane in the high bay area
will be modified to adapt it for SRB assembly functions by increas-
ing the vertical travel capability from 20’ to 80" and by adding a
second 300-ton hoist, and hoist trolley. Appropriate extension of
electrical and mechanical utilities services will also be accomplished.
(2) Approximately 14,000 sq. feet of the 140-foot high bay sup-
port area in Solid Motor Assembly Building will be modified for
the processing and assembly of smaller components such as nozzles,
nose cones and parachutes and to provide a work area, tool crib and
administrative and engineering space. Work in the support area in-
volves construction of four subassembly workstands, strengthening of
floors, modification of utility systems, installing a new compressed air
system, extending the fire protection system, and the modifications to
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provide office space for the administrative and engineering functions.
(3) Relatively minor modifications with a total estimated cost of
$330,000 are required in the Missile, Inspection, and Storage Building
and the Segment Arrival Storage Area to support subassembly and
storage of the inert SRB components. (4) Approximately 8 miles of
the existing road system will be repaired and upgraded, and 3,000 feet
of new 24-foot wide roadway will be constructed to provide access be-
tween the Titan IIT facilities and the Vertical Assembly Building.
Construction and equipment costs are estimated at $3,300,000 and
$1,940,000, respectively.

Each SRB is composed of four solid rocket motor (SRM) segments,
forward and aft skirts, a nose cone, a nozzle, a thrust vector control
mechanism, separation motors, parachute recovery system, and attach-
ment structure. These components will be manufactured in other geo-
graphic areas of the country and shipped to the Titan IIT facility. The
Solid Motor Assembly Building will support two major assembly op-
erations—{irst, the forward subassembly section including the nose cap,
frustrum, parachute pack, forward thrust structure, forward skirt and
forward SRM segment, all of which is about 57 feet long and weighs
approximately 168 tons; second, the 179 ton aft subassembly section
consisting of the aft skirt, thrust vector control mechanism, separa-
tion rockets, nozzle extension, aft attachment ring, the aft SRM seg-
ment, and the nozzle. The assembled sections will be moved by trans-
porter over the road systems included in this project to the Vertical
Assembly Building. The Missile Inspection and Storage Building and
the Segment Arrvival Storage Area will, in addition to inspection and
storage functions, be used for minor assembly operations. In addition
to supporting the space shuttle program, 6,000 square feet of the modi-
fied Solid Motor Assembly Building high bay area will continue to
be used to support Air Force programs. The use of these existing facil-
ities, with these modifications, is considered to be the most efficient and
economical way of providing support facilities for SRB processing.

(d) Modifications for Hypergolic Checkout and Refurbishment
Facilities, John F. Kennedy Space Center, $6,940,000.—This project
involves modifying five existing buildings—M7-961, M7-1212, M7-
1061, M7-1410, and M7-1412—in the fluid test complex to checkout,
maintain, refurbish and store the hazardous hypergolic propellant pods
used on the orbiter vehicle. The work in Building M7-961, for process-
ing the Orbital Maneuvering System (OMS) and aft Reaction Con-
trol System (RCS) modules, and Building M7-1212, for processing
the payload bay kit and the forward RCS module, includes refurbish-
ing all interior and exterior surfaces, overhead cranes, and door seals;
modifying and extending utility systems; removing existing piping
and equipment ; installation of a new hypergolic piping system and as-
sociated spill drains; and procurement and installation of compressed
air, and high pressure gaseous nitrogen and helium systems. Build-
ing M7-1061, to accommodate and house launch processing system con-
trol consoles, self contained atmospheric protective ensemble support,
and to support administrative and logistics functions, requires relo-
cation of existing prototype shops to another facility; refurbishment
of all interior and exterior surfaces and the erection of partitions;
modification of utility systems; removal of existing piping and equip-
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ment; roof replacement; installation of a new fire protection system
and installation of a pneumatic system.

The work in Buildings M7-1410 and M7-1412, scheduled to pro-
vide environmentally controlled storage for the payload bay kit, for-
ward RCS, OMS, and aft RCS modules, includes rehabilitation of
the utility systems, high bay roof, vertical sliding doors, and interior
and exterior surfaces; replacement of the low bay roof; procurement
and installation of a pneumatic system ; modification of the plumbing,
ventilating and air-conditioning systems; and upgrading of the light-
ing. This project will also provide service pads for hypergolic equip-
ment, propellant disposal ponds, spill drains and associated gravity
feed piping system, and a 222 sq. yd. concrete apron.

The orbiter OMS, RCS, auxillary power unit systems and the pay-
load bay kit use extremely hazardous hypergolic propellants and,
therefore, special and remote facilities are required for their decon-
tamination, maintenance, testing, and storage following a flight and
prior to reuse. The hypergolic pods will be removed from the orbiter
in the Orbiter Processing Facility after each flight, and transferred
to these remote facilities for the sensitive test and refurbishment op-
erations including functional integrity ehecks such as electrical con-
tinuity and leak checks for each module and for the system as a whole.
In addition, these operations include decontamination of the modules,
engine pressure and functional checks excluding firings, and verifica-
tion and calibration of the OMS/RCS instrumentation and control
systems. The modifications provided for in this Fr()ject will convert
existing facilities to provide the necessary facilities to accomplish
these functions after which the various modules will be returned to
the Orbiter Processing Facility for reinstallation on the orbiter
vehicle.

COMMITTEE COMMENT

The Committee advocates full funding for a facility project in order
to promote the maximum efficiency and economy during the facility
acquisition process. Exceptions to this approach are recognized when
good and sufficient reason exists to phase a project such as self-sustain-
ing entities in a large total dollar, multi-year undertaking. Accord-
mgly, the Committee recommends full FY 1976 funding of this project
to provide Hypergolic Checkout and Refurbishment facilities for the
shuttle at the Kennedy Space Center, and it does not concur with
%637,000 deferral in this project made by the House.

(e) Modifications for Lawunch Fquipment Test Facilities, John F.
Kennedy Space Center, $1,960,000.—This project provides for modi-
fications to the Supply. Shipping and Receiving Facility, Building
M7-505, and the adjacent exterior area to provide the capability for
testing and modifying critical launch support equipment such as um-
bilical-type launch accessories, holddown arms and swing arms. The
work involves modifying a room for a data acquisition and control
center for acquiring test data and for controlling the test operations
and consists of the extension of electrical service, air-conditioning
modifications, procurement and installation of cabling and the
upgrading of existing lighting. The exterior area work involves con-
struction of a pile foundation and erection of a 58-foot high test tower;
installing four existing hydraulic pumps to operate motion simula-
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tors at the base of the tower; construction of heavy foundations for
the solid rocket booster holddown arms, random motion and liftoff
simulators and a pad for the tail service masts; and construction of a
foundation and a structure to support development and testing of the
orbiter emergency egress arm. Supporting instrumentation lines, gas-
eous nitrogen and hydraulic piping and electrical power service will
also be provided to these facilities. Instrumentation and control equip-
ment and steel for the test tower are available from existing
inventory. .

The orbiter crew access swing arm, the orbiter tail umbilical masts,
the external tank gaseous-hydrogen vent umbilical, the orbiter environ-
mental control and life support system umbilical, the solid rocket boos-
ter holddown arms and related ground support equipment must be
developed, tested, and certified before installation in the launch com-
plex to insure launch integrity and reliability, as well as reusability
and maintainability throughout the span of the shuttle program.
These launch accessories are subjected to stringent forces and loads
before and during the launch and the equipment must operate flaw-
lessly and precisely to insure a successful launch. Therefore, each swing
arm and umbilical must be separately subjected to similar loadings
in a test facility, and since the various accessories must swing, retract
and/or fall away from the shuttle vehicle at an exact point in the
countdown or at the precise moment of launch, these motions must be
simulated for the individual items to certify that the equipment is
capable of performing its exacting task. This facility is designed to
provide the capability to carry out the structural testing and simu-
lation tests involved.

(f) Construction of Orbiter Approach and Landing Test Facilities,
Flight Research Center and Air Force Plant Number 42, Palmdale,
California, $1.680,000.—This project provides for (1) the construction,
at Edwards Air Force Base, of 4 air-conditioned buildings approxi-
mately 18’ x 20’ x 10’ high to house a microwave scanning beam
landing system with two located at each end of the main runway, and
each having an uninterruptible power supply system for the operation
of equipment and associated utilities; (2) the construction, at Flight
Research Center (FRC), of hazardous storage facilities consisting of
two remotely located 120" x 200" concrete slabs with catch basin, sump
pumps, fire protection systems, explosion-proof electrical systems for
- lights and power, and security fencing for the handling and storing of
hazardous fuels and ground support equipment ; and, (3) the construc-
tion, at Palmdale, California, of a 4,000 square foot masonry building
to house acceptance checkout equipment, complete with raised flooring
for computer installation, a suspended ceiling, a fire detectlon and pro-
tection system, a 100-ton air-conditioning system with associated cool-
ing tower and two 50-ton chillers to handle the heat loads from the
computer equipment, and with a supporting 1,000-KVA power sub-

.

station. This part of this project also includes provision for a micro-

wave transmission system to transmit data between this acceptance
checkout equipment building at Palmdale and the FRC.

This project is a continuation and extension of the fiscal year 1975
project to provide orbiter horizontal flight test facilities. The micro-

wave scanning beam landing system is required to provide the auto-
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matic landing capability for the unpowered orbiter i i
test program which includes verifyigg the vehicle’s s(f};ﬁ‘ilﬁtgytgrexc{i Z%}I?—;
trol, basic aerodynamics, and automatic landing system, and the de-
velopment of checkout and flight procedures. This landing system is
a vital and necessary system since there is no “go-around” capability
for the orbiter as there is with a conventional aircraft. The orbiter
will provide its own on-board electric and hydraulic power to operate
the crew cabin systems and the vehicle’s control surfaces from a hydra-
zine-fueled auxiliary power unit, hydrogen/oxygen fuel cells, and an
ammonia coolant system. These hazardous materials require special
handling and extra safety measures, and, therefore separate facilities
are required to safely store and handle the hazardous fluids and asso-
ciated ground support equipment. A computerized checkout and con-
trol capability is required to monitor, evaluate, and control preflight
checkout of each orbiter subsystem—guidance and navigation, com-
munication, power, hydraulic, and environmental control—to insure
flight worthiness. Similar checkout operations will also be conducted
after the orbiter lands and during the safing and post-flight testin
that follow. These requirements will be met by modifying ang
installing Apollo program automatic checkout equipment 1n the fa-
cility provided by this project at Palmdale. The facility will be located
at Palmdale to obtain mutual personnel support from the automatic
checkout equipment used in orbiter final assembly and to permit
equipment redundancy between the assembly equipment and the flight
test equipment. The automatic checkpoint equipment will be con-
nected to the FRC via a microwave transmission system.

COMMITTEE COMMENT

The Committee recommends full funding of this project for the
reason stated in conneection with the hypergolic facilities at the Ken-
nedy Space Center. Accordingly, the Committee does not agree with
the $300,000 deferral in this project made by the House.

(g9) Construction of Shuttle/Carrier Aircraft Mating Facilities,
F’Sf@g:?zt Eeseamk Oenter and Air Force Plant Number 42, Palmdaole,
California, $3,890,000.—This project is the second phase of the project
initiated during fiscal year 1975 to provide shuttle orbiter/Boeing 747
carrier aircraft mating facilities at the NASA Flight Research Center,
(FRC), and at the orbiter assembly plant at Palmdale, California.
The project involves (1) construction of a 60-foot wide, 4,300-foot
long concrete towway from the existing main runway and taxiway
system at Edwards Air Force Base, to the site of the new mating facili-
ties and the shuttle orbiter hangar located about 1200 feet north of
the nearest occupied facility at the FRC in accordance with established
safety criteria; (2) the construction of safing facilities consisting of
a 7,000 sq. yd. concrete pad with associated trenches, utilities, fluid and
gaseous piping systems, electrical power, hypergolic fuels catch basins,
and an 11,000 gallon holding tank; (3) construction of the mating/
demating facilities at the FRC and Palmdale, consisting of structural-
steel, cantilevered crane type structures approximately 100 feet high
with a hoisting device capable of lifting about 225,000 Ibs.; and, (4)
extension of existing electrical power, water, sewer and communica-
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tions systems, including provision for a compressed air system, to the
mating/demating facilities and the hangar.

The fiscal year 1975 project provided for the towway, the safing
facilities and the utilities at the FRC, and for the long-lead procure-
ment of steel, hoist, and other materials for the mating facilities at
both the FRC and Palmdale. This fiscal year 1976 project provides
for the completion of the mating/demating facilities at both locations
and includes fabricating and evecting the steel structure and installing
the hoist mechanism, movable platforms, elevators, and various piping
systems to support the safing, deservicing, mating and demating opera-
tions at FRC, and includes site preparation, utilities installation,
foundation work, erection of the steel structure, and installation of
hoist mechanisms and movable platforms at Palmdale. )

Following the decision to delete the removable air-breathing engines
from the space shuttle orbiter vehicle, a piggyback arrangement with
the orbiter mounted on a Boeing 747 aircraft was adopted for atmos-
pheric flight testing and for transport of the non-powered orbiter
vehicle. This arrangement requires facilities for mating/demating
the orbiter with the Boeing 747 carrier aircraft for the orbiter flight
test program at the FRC and for movement of the orbiter between
assembly, recovery, and launch sites. The mating facility will be
designed to permit disassembly and relocation by air of these struc-
tures for use at other sites in support of the shuttle program. Basic
provision will also be made in this project to accommodate mating
the shuttle external fuel tank to the carrier aircraft for transport
should this capability be required in the future. This project will com-
plete the mating/demating requirements at FRC and Palmdale. How-
ever, an additional! requirement will exist for comparable facilities
at the Kennedy Space Center launch site.

(h) Modifications for Crew Training Facilities, Lyndon B. John-
son Space Center, $830,000—This project, a continuation of a fiscal
year 1975 shuttle facilities project, provides for modifications to
15,200 sq. ft. in the Mission Simulation and Training Facility, Build-
ing 5, to house the shuttle mission simulator and its associated high
and Jow altitude image generation systems. This work includes
strenghening the floors for equipment foundations, changes to interior
walls, extensive modification of the electrical power distribution sys-
tem, procurement and installation of a 3,000-KVA substation with
three transformers and associated switch gear, provision of approxi-
mately 4,000 sq. ft. of computer flooring, modification to the air-con-
ditioning system, procurement and installation of a sprinkler system,
provision of special lighting for the visual generation equipment, and
removal of varicus items of equipment and structures.

The fiscal year 1975 project provided for the initial modifications to
this facility to accommodate the orbiter aero-flight simulator, designed
to provide crew training for orbiter approach and landing testing in
the atmosphere, and the shuttle mission simulator computer, required
to initiate software development for simulated flight missions. This
project provides for those further modifications to the same facility
required to support the shuttle mission simulator itself, which is the
principal flight crew ground trainer for the shuttle program. This
simulator will operate in conjunction with the Mission Control Center
to train ground controllers and flight crews in the operation of all
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orbiter systems. It will simulate the shuttle flight in launch, ascent
and abort modes, as well as during all orbital and recovery maneuvers.
In addition, the crew and payload specialists will train in operating
the payload manipulator used for capturing or releasing payloads
during the mission. '

(i) Modification of Vibration and Acoustic Test Facility, Lyndon
B. Johnson Space Center, $2,410,000.—This project provides for modi-
fying the acoustic reverberant chamber of the Vibration and Acoustic
Test Facility, Building 49, to increase the sound generation capability
within the chamber to approximately 169 dB. The work involves pro-
curement and installation inside the chamber of 24 acoustic horns and
20 noise generators, replacement of the interior chamber walls with
stronger walls below the 30-foot level, and installation of a compressed
gaseous nitrogen system. The project also includes the erection of
sound retarding rooms around noisy test equipment within the exist-
ing vibration laboratory in order to meet noise criteria applicable to
the exposure of test personnel. Construction and equipment costs are
estimated at $1,840,000 and $570,000, respectively.

This project is complementary to projects in the fiscal year 1973 and

- fiscal year 1975 facilities programs to upgrade the capability of this

facility to support the space shuttle program. Those projects included
a sonic fatigue test cell addition for fatigue testing on full scale sec-
tions of the orbiter, modifying the existing acoustic reverberant cham-
ber to provide a 160 dB test capability for the orbiter fuselage sections,
and rehabilitation of existing amplifiers to increase their efficiency
and reliability. The most recent orbiter development data predicts a
164 to 165 dB exposure for the aft fuselage section, therefore an
increased acoustic test capability, as provided in this project, is
required to simulate the flight environment now anticipated for this
section of the orbiter vehicle.

(j) Modifications for Solid Rocket Booster Component Manufac-
turing and Assembly Facilities, Undesignated Location, $3,000000.—
The solid rocket boosters (SRB) for the Space Shuttle consist of the
solid rocket motors (SRM) and the booster components—aft and for-
ward skirts, nose cone, external tank/SRB attachment structures and
various brackets. The contractor has been selected and work is under-
way on the SRM; however, the selection process for the SRB com-
ponents contract has not been completed. Since the shuttle schedule
dictates the availability of this hardware in 1977, funds for the facili-
ties are required in fiscal year 1976.

The proposed SRB components contract anticipates the use of exist-
ing facilities, either government-owned or privately-owned, whichever
is most advantageous, modified as necessary to support SRB com-
ponent manufacturing and assembly operations. In the absence of a
specific facility selection this preject description and the cost estimate
are baselined on a potential facility that could accommodate the work
requirements. The project would require the modification of approxi-
mately 190,000 sq. ft. of existing manufacturing and assembly space
involving work such as constructing concrete foundations for tooling,
relocating and extending utility systems, modifying the air-condition-
Ing system, relocating and rerouting overhead cranes and railings, re-
mforcing cranes and structural trusses, making minor modifications
to the plant, and rearranging and upgrading the overall lighting sys-
tem. The project also anticipates the procurement and installation of
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additional collateral equipment, including a heat treat oven, a clean-
ing booth, pumps, and a paint spray booth to support the manufactur-
ing operations. Construction and equipment costs are estimated at
$2,700,000 and $300,000, respectively.

4. REIABILITATION AND MODIFICATION OF FACILITIES AT VARIOUS
Locatioxs, Nor 1xv Excrss oF $500,000 Per Prosrer

Fiscar. Yrar 1976 $16,000,000
TraxsrrioNn PERIOD 7,000,000

This Construction of Facilities line item provides a lump sum
amount of $16,000,000 for 51 individual facility rehabilitation and
modification projects at various NASA installations ranging in esti-
mated cost from $100,000 to $495,000 each and for a group of small
(under $100,000 each) miscellaneous unidentified projects. The latter
group accounts for $1,540,000 of the total amount recommended for
this line item. Approximately forty-seven percent of the recommended
amount is for work on technical facilities, twenty percent for general
purpose buildings, and sixteen percent for upgrading utility systems
with the remainder scheduled for fire protection, building exterior and
paving and drainage projects. While the budget documentation identi-
fies the larger, individual projects recommended herein, the Commit-
tee recognizes that the priority of need for this type of work at the
many NASA installations may change during the fiscal year and,
therefore, understands that changes or substitutions in the projects
may be necessary. ) )

These facility rebabilitation and modification projects are part of a
continuing program required to offset the accumulative effects of wear
and deterioration on the NASA plant (with an estimated value of
about $5.9 billion) to assure the availability and reliability of these
facilities and their capabilities to support NASA functions, to improve
the capabilities and the usefulness of existing facilities to accommo-
date new technologies and offset obsolescence, and to achieve more effi-
cient energy utilization by updating utility systems and using elements
thereby reducing energy demand. This work is of such a nature and
magnitude that it cannot be accomplished by routine day-to-day fa-
cility maintenance, and it excludes major rehabilitation and modifica-
tion projects estimated to cost more than $500,000 each which are
presented as individual line items in this section of the bill. This line
item also excludes new facility construction or additions to existing
facilities which are provided for separately in the bill.

Transition Period—The funds for the transition period will sup-
port the initiation of several individual facility rehabilitation and
modification projects at various NASA installations ranging in esti-
mated cost from $100,000 to $490,000 each, and provide for a group of
small miscellaneous unidentified projects under $100,000 each. These
projects are of the same nature and are required for the same purposes
as for those projects recommended for fiscal year 1976.

COMMITTEE COMMENT

The House cut the NASA request for the transition period $4,750,-
000, from $8,750,000 to $4,000,000. While the Committee is aware that
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the transition period request significantly exceeded a quarterly equiva-
lent of the F'Y 1976 request, it recognizes that the line item does not
represent a “level of effort” type activity, but rather it consists of indi-
vidual projects with accompanying justifications and cost estimates.
Further, the Committee recognizes that there is a significant backlog
of such projects requiring accomplishment, all of which have a bear-
ing on the capability of the NASA plant to support its research and
development programs. Based upon the foregoing, the Committee be-
lieves that some additional support above a direct quarterly equivalent
is warranted for this line item and accordingly, it 1s recommending $7
million, a reduction of $1.750,000 in the NASA request.

5. Minor Coxnstruction oF NEw Faciurries axp Apprrions to Exist-
iN¢ Faciurrmes ar Varrous Locarions, Nor v Excess oF $250,000
Prr Prosecr

Fiscar Year 1976 $5,000,000
Transrrion PErioD 2,000,000

This Construction of Facilities line item provides a lump sum
amount of $5,000,006 for 24 individual minor construction and/or
facility addition projects at the several NASA installations ranging
n estimated cost from $50,000 to $245,000 each and for a group of
small (under $50,000 each) miscellaneous unidentified projects. The
latter represents $750,000 of the total amount recommended. These
projects support construction of new freestanding structures or the ox-
pansion of existing facilities as opposed to the rehabilitation and modi-
fication of existing facilities, without the expansion thereof, as pro-
vided for in item 5 above. Projects of this nature estimated to cost
more than $250,000 are recommended as individually authorized line
items in the bill, '

_The projects for which this authorization is recommended are neces-
sitated by changing technology and missions and by ongoing research,
development, and test activities, and support therefor. Examples of
these projects are construction of an underground control room at
the Ames Research Center to support a static test facility used for
aeronautical research, particularly V/STOL research, construction of
a pre-engineered metal warehouse building for aircraft parts storage
at the Flight Research Center, and installation of commercial power
service to the Rosman, N. C. tracking and data acquisition station to
provide a redundant power source to increase reliability and reduce
operating costs. The Committee recognizes that flexibility in the use
of these funds is necessary to accommodate changing needs during the
year and, therefore, authorizes NASA to make changes to and/or sub-
stitutions for the specific work items set forth in the budget justifica-
tion on a priority-of-need basis. i

T'ransition Period—The funds for the transition period will support
the Initiation of several individual minor construction and/or facility
addition projects ranging in estimated cost from $50,000 to $245,000
each and a group of small (under $50,000 each) miscellaneous un-
identified projects. These projects are of the same nature, i.e., free-
standing structures or expansion of existing facilities, and are required
fc‘;}; é:he same purposes as for those projects recommended for fiscal year
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COMMITTEE COMMENT

In its action on the bill, the House cut the NASA request for this
item from $2,950,000 to $1,250,000, a reduction of $1,700,000. The tran-
sition period request for this line item as in the case of that for the
rehabilitation and modification of facilities substantially exceeded a
quarterly equivalent of the FY 1976 request. The Committee recog-
nizes the individual project nature of this line item and for reasons
stated previously, believes that there is justification for some addi-
tional funding during the transition period. Accordingly, the Com-
mittee is recommending $2 million for this line item, a reduction of
$950,000 in the NASA request.

6. Factuiry Praxnyine Axp DEsiaxN

Frscar Year 1976
TrangITION PRRIOD

$9,275,000
2,500,000

These funds will provide for two general categories of work. First,
the regular, continuing, planning and design activities for facilities
projects such as the conduct of studies and investigations, the prepara-
tion of preliminary engineering reports. cost estimates, and construc-
tion schedules for proposed projects, the preparation of final construc-
tion contract plans, specifications, schedules and cost estimates for
approved projects. and the development and updating of master plans
for field installations. Secondly, these funds will support facility plan-
ning and design activities for large, complex projects or specific pro-
grams-which require longer range and more detailed engineering effort.
Projects of this type to be supported in fiscal year 1976 are Space
Shuttle *acilities, and the initial facilities to support the Spacelab
and Shuttle payload programs. } )

Transition Period—The work program for the transition period will
be a continuation of that described for the full fiscal year 1976 in
support of presently authorized and proposed facilities projects.

COMMITTEE COMMENT

Fiscal Year 1976—The House increased the budget request for this
item by $4,500,000, from $9.275,000 to $13,775,000 to provide funds for
design activities in support of the two aeronautical research facili-
ties added to the Constuction of Facilities request. The Committee
recommends approval of the original request, $9,275,000, in view of
the fact that it has not included these aeronautical research facilities
in the bill.

Transition Period—The Committee is recommending $2,500,000 for
Facility Planning and Design for the transition period, a reduction of
%300,000 in the NASA request. The House approved the full amount
requested by NASA for this item, $2,800,000.

COMMITTEE COMMENT

Aeronautical Research Facilities.—The House added two aeronau-
tical research facility projects, Section 1(b), (4) and (5) of the House
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bill, totaling $40,000,000, to the FY 1976 Construction of Facilities
request.

The first project, for $12,500,000, consists of the first phase of a three
phase project to upgrade the 40" x 80’ subsonic wind tunnel at the
Ames Research Center with a total estimated cost ranging from $57.5
million to $72.5 million. This project was not requested by NASA in its
presentation to the Office of Management and Budget or to the
Congress.

The second project, for $27,500,000, involves the first phase of a two
phase project to provide a new transoniec research tunnel at the Lang-
ley Research Center with a total estimated cost ranging from $65 mil-
lion to $70 million. This project also was not included in the NASA
FY 1976 budget presentation.

Both of these facilities have been and still are an integral part of a
joint Department of Defense-NASA study to provide the nation with
the appropriate research capabilty to maintain its leadership in aero-
nautics. Testimony before the Committee indicates that initially DOD
and NASA agreed on the need for separate transonic tunnels—the re-
search tunnel to be provided by NASA and the development tunnel
by the DOD. However, further study, partially dictated by rising
costs for separate facilities and in part by technology developments in
wind tunnel operation, has resulted in agreement %ﬂat both capabili-
ties can be achieved in one facility of a new design and that acquisition
actions on the separate facilities should be discontinued.

The Committee fully understands the need for new and upgraded
facilities to support future aeronautical research and development
activities., However, in view of the developments on the transonic tun-
nel and the fact that neither facility was requested by NASA in FY
1976, the Committee does not concur with the action of the House in
including these facility projects in the bill at this time.

RESEARCH AND PROGRAM MANAGEMENT

SUMMARY
Senate
X X committee
Fiscal year 1976 Budget request House action action
Personnel compensation._ .. ... weaaa.. $543, 566, 000
Personnel benefits_..__ ... _____ - 50, 551,000 ._..
Benefits for former personnel....... 178,000 ..
Travel and {ransportation of persons 17,001,000 .
Transportation of things____....... 3,754, 000
Rent, communications and utilities. _ 51, 604, 000
Printing and reproduction_._ .. .. 4,211,000 ...
Other services_..._....._______... 90, 041,000 . ..
Supplies and materials. 11,733,000 ...
Equipment...___._ ... . 2,469,000 .
Lands and structures. ... 475,000 ..
Grants, subsidies and contributions._ 50,000 ..
Insurance claims and indemnities. . ... ... ... ... . ... .. 7,000

Total .. e, - 776,000,000

Transition period

T 213,800, 000 . 213,800,000 .___ 213, 800, 000

The Research and Program Management appropriation includes
funding for research in Government laboratories, management of pro-
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grams, and other activities of the National Aeronautics and Space
Administration. Principally, it is intended to (1) provide the civil
service staff to conduet in-house research, and to plan, manage, and
support the Research and Development programs, and (2) provide
other elements of operational eapability to the laboratories and facili-
ties such as logistics support (travel and transportation, maintenance,
and operation of facilities), and technical and administrative support.

Approximately three-fourths of the appropriation for fiscal year
1976, or $597,513,000, is required to pay the salaries and related per-
sonnel costs of NASA employees during the fiscal year. This amount
will support 24,316 permanent positions, of which approximately 65
percent will be assigned to scientific, engineering and supporting tech-
nician personnel. During fiscal year 1975 NASA employment was re-
duced an additional 300 below the authorized total, for an overall re-
duction of 654. This was the ninth consecutive fiscal year in which
NASA employment has been reduced with the cumulative effect of
about a one-third reduction from its peak employment. In view of the
foregoin% the slight increase in program activity in fiscal year 1976
and the fact that a small, but gradually increasing number of NASA
{echnical personnel are being assigned, on a non-reimbursable basis, to
assist in the solution of complex, technical problems of other agencies,
no further reduction in the permanent work force is recommended for
fiscal year 1976. While total employment has declined, total personnel
costs have increased primarily due to the 5.5 percent federal pay
raise in October 1974 which had an impact of $19,975,000 in fiscal year
1975 and a projected impact of $28,000,000 in fiscal 1976.

The remaining funding within this appropriation is, for convenience,
grouped into the functional budget categories of travel, facilities serv-
ices, technical services, and administrative support for which a total of
$178,487,000 is recommended. These categories show an increase of ap-
proximately $5,000,000 above the current estimate for fiscal year 1975,
fifty per cent of which is in the facilities services category. This increase
reflects the large increase in electric power rates throughout the coun-
try, offsetting significant conservation efforts made by NASA, and the
labor and material cost increases experienced in the support service
contracts at the several NASA installations.

COMMITTEE COMMENT

The Committee noted that the request for Research and Program
Management for the Transition Period was approximately $20 mllion
higher than the direct quarterly equivalent of the amount recom-
mended for the full fiscal year 1976. While this may appear to be a.sig-
nificant unbalancing of the budget requirements, the Committee also
notes the fact that a large workmen’s compensation payment is due
in the transition quarter and that selected contracts for support serv-
ices, limited to a one-year term, require renewal during this period.
Accordingly. in view of these factors and to assure the availability of
sufficient authorization while transitioning to the new fiscal year, the
Committee is recommending adoption of the NASA request of $213,-
800,000 for the transition period for this appropriations category.

N

JErE———
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COST AND BUDGET DATA

~NASA’s budget plan and request for authorization of appropria-
tions for fiscal year 1976 is $3,539,000,000, and for the transition period
to the new fiseal year, July 1, 1976 through September 30, 1976, is
$958,900,000. This bill, H.R. 4700, as recommended by the Committee,
authorizes appropriations to the National Aeronautics and Space
Administration for fiscal year 1976 in the amount of $3,544,710,000
and for the transition period in the amount of $929,900,000. The
amount for fiscal year 1976 is $5,710,000 more than the Administra-
tion’s budget request and the amount for the transition period is
$29,000,000 below the budget request. The differences are explained in
this report.

While the requirements of Section 308(a) of the Congressional
Budget and Tmpoundment Control Act of 1974 are not mandatory this
year, estimates for the next five years of NASA budget (obligational)
authority and outlays are provided for informational purposes with-
out the benefit of inputs from the Congressional Budget Office. Fur-
ther, since Section 403 of the Congressional Budget and Impoundment
Control Act of 1974 has not been implemented, the Committee has
received no data from the Congressional Budget Office pertaining
to the amounts recommended in this bill and, therefore, is not includ-
ing any comparison between this bill and such data.

[in biltions of dotiars]

Budget authority Outlays
NASA  Committee NASA Committee
estimate estimate estimate estimate

fiscal year:

1976 3.538 3.545 3.498 3.503
.959 . 930 . 905 .902
3.625 3.658 3.600 3.620
3.400 3.430 3.440 3.470
3.010 3.030 3.110 3.134
2.550 2.565 2.715 2.732

The above estimates are future year funding requirements for the
continuation or completion of the NASA programs (including the
development of the space shuttle) provided for in the bill. These esti-
mates do not provide for the initiation of any new programs or proj-
ects after fiscal year 1977, contain no provision for the impact of fu-
ture inflation, and do not provide for any administrative adjustments
that may be required. ' ‘

The Committee used the NASA estimate as a starting point to pre-
pare its estimate. For fiscal year 1976, the Committee made selective
reductions and increases in programs and projects with the net result
of an increase of $5,710,000. The Committee future vear estimates are
higher than the NASA estimates primarily due to the acceleration of
activity on the severe storm weather satellite and the advanced earth
resources survey instrument, and to the Committee’s recommendation
that NASA aggressively pursue the upper atmospheric research pro-
gram authorized in Section 8 of the bill. The Committee added $7 mil-
lion to the fiscal year 1976 request to support the expansion of this

47-396 O~ 75 - 8
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latter activity and additional amounts will be required in subsequent
years to support the program anticipated. )

The estimates given in this report are not an estimate of what the
NASA budget will be in future years. As existing programs and proj-
ects are phased out new programs and projects may be requested. The
Congress will have an opportunity to exercise its judgment on these
new programs and projects when authority and funds are requested to
proceed with them. The Committee does expect, however, that the
budgets for fiscal years 1979 and 1980 will approximate $3.4 billion, in
current year dollars, based upon the concept of a constant level budget
adopted by the Congress and the Executive Branch in 1972. This $3.4
billion eoncept through this decade has been outlined in detail in the
Committee’s presentation to the Senate Budget Committee in connec-
tion with the fiscal year 1976 concurrent resolution.

There are no funds authorized in this bill for financial assistance to
State and local governments.

LEGISLATIVE CHANGES

The Committee considered four legislative amendments in its action
on this NASA authorization bill.

Section 6 authorizes the National Aeronautics and Space Adminis-
tration, when so provided in an appropriation act, to enter into a con-
tract (or contracts) for tracking and data relay satellite services. The
House, in its action on the fiscal year 1976 NASA authorization request,
inserted a provision in Section 6 of its bill requiring that any sucih con-
tract include a provision under which the government may acquire
title, upon termination of the contract, to facilities, equipment, and
spacecraft which were acquired in the performance of the contract
under terms and conditions agreed upon in the contract. The Commit-
tee believed that this additional language unnecessarily restrained
NASA’s negotiation freedom in contracting for the service and that it
is inconsistent with a dual purpose (NASA and commercial) satellite
which might be proposed to provide the .esired service. Accordingly.
the Committee did not include an equivalent provision in Section 6.

Section 7 anthorizes funds for the National Aeronautics and Space
Administration for the transition period, July 1, 1976 through
September 30, 1976, the purposes for which are discussed elsewhere in
this report in conjunction with activities for fiscal year 1976. The bill,
S. 573. specified total amounts only for the three appropriations cate-
oories—Research and Development, Coonstruction of TFacilities, and
Research and Program Management. The Committee, in addition to
reducing the amounts proposed for research and development and the
construction of facilities, deleted the Advanced Missions program
in R&D and inserted individual ceilings for the programs and ac-
tivities funded under these two categories consistent with Section
1 of the bill pertaining to the authorization for fiscal year 1976.
The House adopted a similar provision precluding however any reduc-
tion in the amount specified for the Aeronautical Research and Tech-
nology Program, and authorizing funds for the Advanced Missions
program.

The Committee deleted Section 8 of S. 573 which would have autho-
rized total amounts for each appropriations category for NASA for
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fiscal year 1977. Since separate legislative action will be undertaken on
the fiscal year 1977 authorization request, no action is necessary at this
time. There is no provision for fiscal year 1977 authorization in the
House bill.

_The Committee added a new Section 8 to the bill amending the Na-
tional Aeronautics and Space Act of 1958, as amended, through the
addition of a Title IV entitled, Upper Atmospheric Research, which
would authorize and direct the National Aeronautics and Space Ad-
ministration to develop and carry out a comprehensive program of
research, technology and monitoring of the phenomena of the upper
atmosphere. It is the view of the Committee that NASA is singularly
equipped with the capabilities to initiate, coordinate and carry out the
program necessary to acquire the data to provide the understanding
for intelligent informed decisions on activities that may or may not
have an adverse impact upon the upper atmosphere, The Committee
believes that there is no coordinated and aggressive program now un-
derway to provide the necessary data and it is the intent of this
amendment to place responsibility for positive action on a significant
national need for scientific data. It would not assign NASA any regu-
latory responsibility related to product usage and control. A hearing
was held on this matter on January 29, 1975, and subsequently a bill
addressing this need, S. 851, was introduced in the Senate on February
26, 1975, and referred to this Committee. This amendment incorporates
the substance of S. 851. There is no equivalent provision in the House
bill. (Additional background on this amendment appears under Com-
mittee Comment on the Physics and Astronomy Program.)

CHANGES IN EXISTING LAW

In compliance with subsection 4 of rule XXIX of the Standing
Rules of the Senate changes in existing law made by the bill are shown
as follows (existing law proposed to be omitted is enclosed in black
brackets, new matter is printed in italic, existing law in which no
change is proposed is shown in roman) :

NATIONAL AERONAUTICS AND SPACE ACT OF 1958
Public Law 85-568 (72 Stat. 426)

* * * * #* * *
TITLE IV—UPPER ATMOSPHERIC RESEFARCH
Purrosy avp Porrcy

“Ske. 401. (a) The purpose of this title is to authorize and direct the
Administration to develop and carry out a comprehensive program of
research, technology and monitoring of the phenomena of the upper
atmosphere so as to provide for an understanding of and to maintain
th‘e‘ chemical and physical integrity of the Earth’s upper atmosphere.

(b) The Congress declares that it is the policy of the United States
to undertake an immediate and appropriate research, technology, and
monitoring program that will provide for understanding the physics
and chemistry of the Earth’s upper atmosphere.
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“DEFINITIONS

“Spe. 409, For the purpose of this title the term ‘upper atmosphere’
means that portion of the Eartk's sensible atmosphere above the

troposphere.
“PROGRAM AUTHORIZED

“Spe. 403. (@) In order to carry out the purposes of this title the
Administration in cooperation with other Federal agencies shall initi-
ate and carry out a program of research, technology, monitoring and
other appropriate activities directed to understanding the physics and
chemistry of the upper atmosphere. o o

“(b) In carrying out the provisions of this title the Administra-
tion shall— o . )

“(1) arrange for participation by the scientific and engineering
commaumity, o /]: both the Nation’s industrial organizations and in-
stitutions of higher education, in planwing and carrying out ap-
propriate research, in developing mnecessary technology and in
making necessary observations and measurements;

“(2) provide, by way of grant, contract, scholarships or other
arrangements, to the maximum extent practicable and consistent
with other laws, for the widest precticable and appropriate par-
ticipation of the scientific and engineering community in the pro-
gram, authorized by this title ; and . o

“(3) make all results of the program authorized by this title
available to the appropriate requlotory agencies and provide for
the widest practicable dissemination of such results.

“INTERNATIONAL COOPERATION

“Spe. 404. In carrying out the provisions of this title, the Adminis-
tration, subject to the direction of the President and after consultation
with the Secretary of State, shall make every effort to enlist the sup-
port and cooperation of appropriate scientists and. engineers of other
countries and international organizations.

“REPORT

“Spe. 405. The Administration shall submit to the Prfzs?id.ent, an-
nually, for transmitta. to the Congress, a report on the activities being
carried out pursuant to this title, together with a description of ac-
complishments achieved in the implementation of this title.”

TABULATION OF VOTES CAST IN COMMITTEE

Pursuant to Section 133(b) of the Legislative Reorganization Act
of 1946 as amended, the following roll call vote is reported. During the
Committee’s mark-up of S. 573, a motion was made by the Senator
from Arizona (Mr. Goldwater), and seconded by the Senator from
Nevada (Mr. Laxalt), that the Committee adopt the amendments to
S. 573 recommended by the Chairman; that the Committee amend
H.R. 4700 by striking everything after the enacting clause and sub-
stitute therefor the amended Senate Bill, S. 573; and that the Com-
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mittee report H.R. 4700 as amended to the Senate. The roll call vote
on the motion was unanimous as follows:

YEAS-—10

Mr. Goldwater
Mr. Domenici

Mr. Moss—Chairman
Mr. Symington

Mr. Stennis Mr. Laxalt
Mr. Cannon Mr. Garn

Mr. Ford
Mr. Bumpers

SPACE BUDGETS OF OTHER AGENCIES

(The following table, the source for which is the Office of Manage-
ment and Budget, shows new obligational authority of all Government
agencies:)

SPACE ACTIVITIES OF THE U.S. GOVERNMENT—HISTORICAL SUMMARY AND 1976 BUDGET RECOMMENDATIONS
FEBRUARY 19751

[In millions of dollars (may not add due to rounding)]

NASA Depart-
s [RAY Of Com- Agri- Total
Total  Space? Defense ERDA merce Interior  culture NSF space
56,9 B e 5%.8
72.7 30.3 . 7.3 117.3
78.2 71.0 . 8.4 178.5
117.3 205.6 . 3.3 347.9
235.4 489.5 2 U 759.2
461.5 5609 X .1 1,065.8
926.0 8139 7.1 .6 1,808.2
1,79%6.8 1,298.2 E 1.3 3298
3,626.6 1,548.9 3 15 5,434.5
5046.3 1,599.3 3 3.0 68614
§167.6 1,573.9 3 3.2 6,985.5
50945 1,688 3 3.2 6,999.8
4,862,2 1,663.6 X 2.8 67415
4,452.5 1,921.8 1451 28.1 0.2 4.5 3.2 6,551, 4
3,822.6  2,013.0 118.0 20.0 .2 .7 1.9 59758
3,547.0 1,678.4 102.8 8.0 1.1 .8 2.4 5, 340.5
3,103 1,512.3 94.8 27.4 L9 .8 2.4 4,740.8
3,071,.0 1,407.0 55,2 31.3 58 1.6 2.8 4,574.7
3,093.2 1623.0 54.2 39.7 10.3 1.9 2.6 4,84.8
B (;2 . 2,758.5 1,766.0 417 60.2 9.0 31 1.8 4,640.3
wdget:
975estimate. 23,228.8 2,920.3 20110 40,2 64.6 8.3 3.9 2.0 5050.3
1976 estimate 2 3,536.6  3,222.4 Z 1910 43.8 73.7 8.3 58 2.4 5,547.4

1 Historical amounts are estimates based on best data available,

s Excludes amounts for aircraft technology in 1959 and succeeding years. Amounts for NASA-NACA zircraft and space
activities not separately identifiable prior to 1959,

3 Adjusted for net offsetting receipts.

EXECUTIVE COMMUNICATIONS

The following documents constitute the departmental data received
by the Committee with reference to the provisions of this bill.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION,
Washington, D.C., February 3, 1975.

Hon. Newson A. ROCKEFELLER,
President of the Senate,
Washington, D.C.
Dear Mr. Presipext: Submitted herewith is a draft of a bill, “To
authorize appropriations to the National Aeronautics and Space Ad-
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ministration for research and development, construction of facilities,
and research and program management, and for other purposes,” to-
gether with the sectional analysis thereof. It is submitted to the Presi-
dent of the Senate pursuant to Rule VII of the standing rules of the
Senate.

Section 4 of the Act of June 15, 1959, 73 Stat. 73 (42 U.S.C. 2460),
provides that no appropriation may be made to the National Aero-
nautics and Space Administration unless previously authorized by leg-
islation. It is a purpose of the enclosed bill to provide such requisite
authorization in the amounts and for the purposes recommended by the
President in the Budget of the United States Government for fiscal
year 1976. For that fiscal year, the bill would authorize appropriations
totaling $3,539,000,000 to be made to the National Aeronautics and
Space Administration as follows: ]

(1) for “Research and development” amounts totaling
$2,678,380,000;

(2) for “Construction of facilities” amounts totaling $84,620,000;
and

(3) for “Research and program management,” $776,000,000.

In addition, the bill would authorize appropriations totaling $958,-
900,000, to be available July 1, 1976, the beginning of the three-month
transition period between fiscal year 1976 and fiscal year 1977, the
latter of which will begin October 1, 1976, under the provisions of the
Congressional Budget Act of 1974, 88 Stat. 297. The bill would also
authorize appropriations totaling $3,625,000,000, to be available
October 1,1976, i.e.,in fiscal year 1977.

The-enclosed draft bill follows generally the format of the National
Aeronautics and Space Administration Authorization Act, 1975

(Public Law 93-316). However, the bill differs in substance from the
prior Act in several respects. First, subsections 1(a), 1(b), and 1(e),
which would provide the authorization to appropriate for the three
NASA appropriations, differ in the dollar amounts and the line items
for which authorization to appropriate is requested.

Second, as authorized in subsection 1(g) of the prior Act, funds
appropriated pursuant to subsections 1{a) and 1(c) may be used for
facility projects involving minor construction and additions to exist-
ing facilities as well as facility rehabilitation and modification proj-
ects, with a per project limit of $10,000 and $25,000, respectively. In
recognition of the Increases in construction costs which have been
experienced since these limits were initially established, the bill in-
creases these amounts to $25,000 and $50,000, respectively, to maintain
the operating flexibility that was originally intended.

Third, section 2 of the bill has been modified. In addition to
authorizing an upward variation of 10 per centum in the amounts
perscribed in the “Construction of facilities” line items, in the dis-
cretion of the Administrator or his designee, to meet unusual cost
variations, section 2 would also authorize an upward variation of 25
per centum in such line items to meet such cost variations, but under
this added authority the upward variations could not exceed 10 per
centum nnless NASA submits a report to the Committee on Science
and Technology of the House of Representatives and the Committee
on Aeronautical and Space Sciences of the Senate on the circum-
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Stances of such action. This authority has been necessitated by widen-
ing fluctuations in the costs of construction projects.

Fourth, section 6 of the prior Act, which amended the National
Aeronautics and Space Act of 1958 and is, therefore, permanent law,
has been omitted.

_Fifth, section 6 of the bill would authorize NASA, when so pro-
vided in an appropriation Act, to enter into a contract for tracking and
data relay satellite services. Such services will greatly improve our
earth-orbital tracking and data acquisition capabilities and, at the
same time, permit closing of most of the ground stations in our present
worldwide tracking and data acquisition network now dedicated to
spacecraft in near-earth orbit, Section 6 was enacted in a slightly
modified form as section 7 of the National Aeronautics and Space
Administration Authorization Act, 1975.

Sixth, as noted above, in addition to providing authorization of
appropriations in the amounts recommended by the President in his
Budget for fiscal year 1976, the bill also would provide authorization
for appropriations to be available in the three-month period between
fiscal years 1976 and 1977, and in fiscal year 1977. The additional
authorization of appropriations for these fiscal periods would be
provided in sections 7 and 8 of the bill. Tt is specified that all of the
limitations and other provisions of the hill applicable to amounts an-
propriated pursuant to section 1 shall apply also to amounts appro-
priated pursuant to sections 7 and 8.

Finally, the last section of the draft bill, section 9, has been changed
to provide that the bill, upon enactment, may be cited as the “National
Aeronautics and Space Administration Authorization Act. 197 67,
rather “1975”, ‘

Where required by section 102(2) (C) of the National Environ-
mental Policy Act of 1969 (42 U.S.C. 4332(2) (C)), environmental
impact statements covering NASA installations and the programs to
be funded pursuant to the bill have been furnished to the Committee
on Aeronautical and Space Sciences,

The National Aeronautics and Space Administration recommends
that the enclosed draft bill be enacted. The Office of Management and
Budget has advised that such enactment would be in accord with the
program of the President.

Sincerely,
Jaumes C. FLercuer,

Administrator,
Two enclosures.

A bi}l to authorize appropriations to the National Aeronsutics and Space Ad-
ministration for research and development, comstruction of facilities, and
research and program management, and for other purposes,

Be it enacted by the Senate and House of Representatives of the
United States of America in Congress assembled, That there is hereby
authorized to be appropriated to the National Aeronautics and Space
Administration :

(a) For “Research and development,” for the following programs:

(1) Space Shuttle, $1,206,000,000; :
(2) Space flight operations, $207,100,000;
(3) Advanced missions, $1,500,000;
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(4) Physics and astronomy, $155,800,000;
(5) Lunar and planetary exploration, $259,900,000
(6) Launch vehicle procurement, $166,900,000;
(7) Spaceapplications, $175,030,000;
(8) Aeronautical research and technology, $175,350,000;
(9) Space and nuclear research and technology, $74,900,000;
(10) Energy technology applications, $5,900,000;
(11) Tracking and data acquisition, $243,000,000;
(12) Technology utilization, $7,000,000; o
(b) For “Construction of facilities,” including land acquisition, as
follows: o
(1) Modification of 11- by 11- foot transonic wind tunnel, Ames
Research Center, $2,695,000; ‘ .
(2) Addition to lunar sample curatorial facility, Lyndon B.
Johnson Space Center, $2,490,000; .
(3) Addition for composite model and metal finishing shops,
Langley Research Center, $1,940,000; )
(4) Space shuttle facilities at various locations as follows:

(A) Modifications to launch complex 39, John F. Ken-
nedy Space Center, $13,110,000; ) .

(B) Construction of Orbiter processing facility, John F.
Kennedy Space Center, $8,160,000; ]

(C) Modifications for solid rocket booster processing fa-
cilities, John F. Kennedy Space Center, $5,240,000; )

(D) Modifications for hypergolic checkout and refurbish-
ment facilities, John F. Kennedy Space Center, $6,940,000;

(E) Modifications for launch equipment test facilities, John

F. Kennedy Space Center, $1,960,000; )
(F) Construction of Orbiter approach and landing test
facilities, Flight Research Center, and Air Force Plant No.
42, Palmdale, California, $1,680,000; _ )
(G) Construction of Shuttle/Carrier aireraft mating fa-
cilities, Flight Research Center, and Air Force Plant No. 42,
Palmdale, California, $3,800,000; .
(FI) Modifications for crew training facilities, Lyndon B.
Johnson Space Center, $830,000; ] o
(T) Modification of the vibration and acoustic test facility,
Lyndon B. Johnson Space Center, $2,410,000;

(J) Modifications for solid rocket booster component man-
ufacturing and assembly facilities, (Location to be desig-
nated), $3,000,000; ) ) . i

(5) Rehabilitation and modification of facilities at various lo-
cations, not in excess of $500,000 per project, $16,000,000; )

(6) Minor construction of new facilities and additions to exist-

ing facilities at various locations, not in excess of $250,000 per
project, $5,000,000; ] ) ) .

(7) Facility planning and design not otherwise provided for,

$9,275,000. i

(¢) For “Research and program management, $776,000,000, and

such additional or supplemental amounts as may be necessary for in-

creases in salary, pay, retirement, or other employee benefits auth-

orized by law.
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(d) Notwithstanding the provisions of subsection 1(g), appropria-
tions for “Research and development” may be used (1) for any items
of a capital nature (other than acquisition of land) which may be
required at locations other than installations of the Administration
for the performance of research and development contracts, and (2)
for grants to nonprofit institutions of higher edueation, or to non-
profit organizations whose primary purpose is the conduct of scientific
research, for purchase or construction of additional research facili-
ties; and title to such facilities shall be vested in the United States
unless the Administrator determines that the national program of
aeronautical and space activities will best be served by vesting title
in any such grantee institution or organization. Each such grant shall
be made under such conditions as the Administrator shall determine
to be required to insure that the United States will receive therefrom
benefit adequate to justify the making of that grant. None of the
funds appropriated for “Research and development” pursuant to this
Act may be used in accordance with this subsection for the construe-
tion of any major facility, the estimated cost of which, including
collateral equipment, exceeds $250,000, unless the Administrator or
his designee has notified the Speaker of the House of Representatives
and the President of the Senate and the Committee on Science and
Technology of the House of Representatives and the Committee on
Aeronautical and Space Sciences of the Senate of the nature, location,
and estimated cost of such facility.

(e) When so specified in an appropriation Act, (1) any amount
appropriated for “Research and development” or for “Construction
of facilities” may remain available without fiscal year limitation, and
(2) maintenance and operation of facilities, and support services con-
tracts may be entered into under the “Research and program manage-
ment” appropriation for periods not in excess of twelve months
beginning at any time during the fiscal year.

(f) Appropriatins made pursuant to subsection 1(c) may be used,
but not to exceed $35,000, for scientific consultations or extraordinary
expenses upon the approval or authority of the Administrator and
his determination shall be final and conclusive upon the accounting
officers of the Government.

(g) Of the funds appropriated pursuant to subsections 1(a) and
1(e), not in excess of $25,000 for each project, including collateral
equipment, may be used for construction of new facilities and addi-
tions to existing facilities, and not in excess of $50,000 for each project,
including collateral equipment, may be used for rehabilitation or modi-
fication of facilities: Provided, That of the funds appropriated pursu-
ant to subsection 1(a), not in excess of $250,000 for each project,
including collateral equipment, may be used for any of the foregoing
for unforeseen programmatic needs.

Skc. 2. Authorization is hereby granted whereby any of the amounts
px(’%s)cribed in paragraphs (1) through (6), inclusive, of subsection
1(b)—

(1) in the discretion of the Administrator or his designee, may
be varied upward 10 per centum, or

(2) following a report by the Administrator or his designee to
the Committee on Science and Technology of the House of Repre-
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sentatives and the Committee on Aeronautical and Space Sciences
of the Senate on the circumstances of such action, may be varied
upward 25 per centum,
to meet unusual cost variations, but the total cost of all work author-
ized under such paragraphs shall not exceed the total of the amounts
specified in such paragraphs.

Skc. 3. Not to exceed one-half of 1 per centum of the funds ap-
propriated pursuant to subsection 1(a) hereof may be transferred to
the “Construction of facilities” appropriation, and, when so trans-
ferred, together with $10,000,000 of the funds appropriated pursuant
to subsection 1(b) hereof (other than funds appropriated pursuant to
paragraph (7) of such subsection) shall be available for expenditure
to construct, expand, or modify laboratories and other installations
at any location (including locations specified in subsection 1(b}), if
(1) the Administrator determines such action to be necessary because
of changes in the national program of aeronautical and space activi-
ties or new scientific or engineering developments, and (2) he deter-
mines that deferral of such action until the enactment of the next
Authorization Act would be inconsistent with the interest of the
Nation in aeronautical and space activities. The funds so made avail-
able may be expended to acquire, construct, convert, rehabilitate, or
install permanent or temporary public works, including land acquisi-
tion, site preparation, appurtenances, utilities, and equipment. No por-
tion of such sums may be obligated for expenditure or expended to
construct, expand, or modify laboratories and other installations un-
less (A) a period of thirty days has passed after the Administrator or
his designee has transmitted to the Speaker of the House of Repre-
sentatives and to the President of the Senate and to the Committee on
Science and Technology of the House of Representatives and to the
Committee on Aeronaufical and Space Sciences of the Senate a written
report containing a full and complete statement concerning (1) the
nature of such construction, expansion or modification, (2) the cost
thereof including the cost of any real estate action pertaining thereto,
and (3) the reason why such construction, expansion, or modification
is necessary in the national interest, or (B) each such committee before
the expiration of such period has transmitted to the Administrator
written notice to the effect that such committee has no objection to the
proposed action.

Skc. 4. Notwithstanding any other provision of this Act

(1) no amount appropriated pursuant to this Act may be used
for any program deleted by the Congress from requests as origi-
nally made to either the House Committee on Science and Tech-
nology or the Senate Committee on Aeronautical and Space
Sciences,

(2) no amounts appropriated pursuant to this Act may be used
for any program in excess of the amount actually authorized for
that part;icu%ar program by sections 1(a) and 1(c), and

(3) no amount appropriated pursuant to this Act may be used
for any program which has not been presented to or requested
of either such committee,

unless (A) a period of thirty days has passed after the receipt by the
Speaker of the House of Representatives and the President of the
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Senate and each such committee of notice given by the Administrator
or his designee containing a full and complete statement of the action
proposed to be taken and the facts and circumstances relied upon in
support of such proposed action, or (B) each such committee before
the expiration of such period has transmitted to the Administrator
written notice to the effect that such committee has no objection to the
proposed action.

. SEc. 5. It is the sense of the Congress that it is in the national
interest that consideration be given to geographical distribution of
Federal research funds whenever feasible, and that the National Aero-
nautics and Space Administration should explore ways and means of
distributing its research and development funds whenever feasible.

Sec. 6. The National Aeronautics and Space Administration is
authorized, when so provided in an appropriation Act, to enter into
a contract for tracking and data relay satellite services. Such services
shall be furnished to the National Aeronautics and Space Administra-
tion in accordance with applicable authorization and appropriation
Acts. The Government shall incur no costs under such contract prior
to the furnishing of such services except that the contract may provide
for the payment for contingent liability of the Government which may
accrue in the event the Government should decide for its convenience
to terminate the contract before the end of the period of the contract.
Facilities which may be required in the performance of the contract
may be constructed on Government-owned lands if there is included in
the contract a provision under which the Government may acquire
title to the facilities, under terms and conditions agreed upon in the
contract, upon termination of the contract. The Administrator shall in
January of each year report to the Committee on Science and Tech-
nology and the Committee on Appropriations of the House of Repre-
sentatives and the Committee on Aeronautical and Space Sciences and
the Committee on Appropriations of the Senate the projected aggre-
gate contingent liability of the Government under termination pro-
visions of any contract authorized in this section through the next
fiscal year. The authority of the National Aeronautics and Space Ad-
ministration to enter into and to maintain the contract authorized
hereunder shall remain in effect as long as provision therefor is in-
cluded in Acts authorizing appropriations to the National Aeronautics
and Space Administration for subsequent fiscal years.

Sec. 7. In addition to the amounts authorized to be appropriated
under Section 1 of this Act, there is hereby authorized to be ap-
propriated to the National Aeronautics and Space Administration,
to be available no earlier than July 1, 1976 :

(a) For “Research and development,” $730,600,000;

(b} For “Construction of facilities,” $14,500,000;

(¢) For “Research and program management,” $213,800,000,
and such additional or supplemental amounts as may be necessary
for increases in salary, pay, retirement, or other employee benefits
authorized by law.

All of the limitations and other provisions of this Act which are appli-
cable to amounts appropriated pursuant to subsections (a), (b) and
(¢} of Section 1 of this Act shall apply also to amounts appropriated
pursuant to subsections (a), (b) and (c), respectively, of this section.
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Src. 8. In addition to the amounts authorized to be appropriated
under Sections 1 and 7 of this Aect, there is hereby authorized to be
appropriated to the National Aeronautics and Space Administration,
to be available no earlier than October 1, 1976

(a) For “Research and development,” $2,702,900,000;

(b) For “Construction of facilities,” $146,100,000;

(¢) For “Research and f}rogram management,” $776,000,000,
and such additional or supplemental amounts as may be necessary
for increases in salary, pay, retirement, or other employee benefits
authorized by law.

All of the limitations and other provisions of this Act which are ap-
plicable to amounts appropriated pursuant to subsections (a), (b) and
(¢) of Section 1 of this Act shall apply also to amounts appropriated
pursuant to subsections (a), (b) and (¢}, respectively, of this section.

Sgec. 9. This Act may be cited as the “National Aeronautics and

Space Administration Authorization Act, 1976,

SECTION-BY-SECTION ANALYSIS

Section 1. Subsections (a), (b), and (c) authorizes to he appro-
priated to the National Aeronautics and Space Administration
funds, in the total amount of $3,544,710,000, as follows: (a) for
“Research and development,” a total of 11 program line items aggre-
gating the sum of $2,686,5680,000; (b) for “Construction of facilities,”
a total of 6 line items aggregating the sum of $82,130,000; and,
(¢) for *Research and program management,” $776,000,000. Subsec-
tion (¢) also authorizes to be appropriated such additional or sup-
plemental amounts as may be necessary for increases in salary, pay,
retirement, or other employee benefits authorized by law.

Subsection 1(d) authorizes the use of appropriations for “Research
and development” without regard to the provisions of subsection 1(g)
for: (1) items of a capital nature (other than the acquisition of land)
required at locations other than NASA installations for the perform-
ance of research and development contracts; and (2) grants to non-
profit institutions of higher education, or to nonprofit organizations
whose primary purpose is the conduct of scientific research, for pur-
chase or construction of additional research facilities. Title to such
facilities shall be vested in the United States unless the Adminis-
trator determines that the national program of aeronautical and space
activities will best be served by vesting title in any such grantee
institution or organization. Moreover, each such grant shall be made
under such conditions as the Administrator shall find necessary to
insure that the United States will receive benefit therefrom adequate
to justify the making of that grant. )

In either case no funds may be used for the construction of a
facility in accordance with the subsection the estimated cost of which,
including collateral equipment, exceeds $250,000, unless the Admin-
istrator notifies the Speaker of the House, the President of the Senate
and the specified committees of the Congress of the nature, location,
and estimated cost of such facility. ) i )

Subsection 1(e) provides that, when so specified in an appropria-
tion Act. (1) any amount appropriated for “Research and develop-
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ment” or for “Construction of facilities” may remain available
without fiscal year limitation, and (2) contracts for maintenance and
operation of facilities and support services may be entered into under
the “Research and program management” appropriation for periods
not in excess of twelve months beginning at any time during the
fiscal year.

Subsection 1(f) authorizes the use of not to exceed $35,000 of the
“Research and program management” appropriation for scientific
consultations or extraordinary expenses, including representation and
official entertainment expenses, upon the authority of the Adminis-
trator, whose determination shall be final and conclusive.

Subsection 1(g) provides that of the funds appropriated for “Re-
search and development” and “Research and program management,”
not in excess of $25,000 per project (including collateral equipment)
may be used for construction of new, or additions to existing, facili-
ties, and not in excess of $50,000 per project (including collateral
equipment) may be used for rehabilitation or modification of existin
facilities; however, of the funds appropriated for “Research ang
development,” not in excess of $250,000 per project (including col-
lateral equipment) may be used for construction of new facilities or
additions to, or rehabilitation or modification of, existing facilities
required for unforeseen programmatic needs.

Section 2. Section 2 authorizies upward variations of the sums
authorized for the “Construction of facilities” line items (other than
facility planning and design) of 10 per centum in the discretion of
the Administrator or his designee, or 25 per centum following a
report by the Administrator or his designee to the Committee on
Science and Technology of the House of Representatives and the
Committee on Aeronautical and Space Sciences of the Senate on the
circumstances of such action, for the purpose of meeting unusual cost
variations. However, the total cost of all work authorized under these
line items may not exceed the total sum authorized for “Construc-
tion of facilities” under subsection 1(b), paragraphs (1) through (5).

Section 3 provides that not more than one-half of 1 per centum
of the funds appropriated for “Research and development” may be
transferred to the “Construction of facilities” appropriation and,
when so transferred, together with $10,000,000 of the funds appro-
priated for “Construction of facilities,” shall be available for the
construction of faeilities and land acquisition at any location if (1)
the Administrator determines that such action is necessary because
of changes in the space program or new scientific or engineering
developments, and (2) that deferral of such action until the next
authorization Act is enacted would be inconsistent with the interest
of the Nation in aeronautical and space activities. However, no such
funds may be obligated until 30 days have passed after the Admin-
istrator or his designee has transmitted to the Speaker of the House,
the President of the Senate and the specified committees of Congress
a written report containing a description of the project, its cost, and
the reason why such project is necessary in the national interest, or
each such committee before the expiration of such 30-day period has
notified the Administrator that no objection to the proposed action
will be made.
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Section 4. Section 4 provides that, notwithstanding any other provi-
sion of this Act— ‘

(1) no amount appropriated pursuant to this Act may be used
for any program deleted by the Congress from requests as origl-
nally made to either the House Committee on Science and Tech-
nology or the Senate Committee on Aeronautical and Space
Sciences; )

(2) no amount appropriated pursuant to this Act may be used
for any program in excess of the amount actually authorized for
that particular program by subsections 1(a) and 1(c); and,

(3) no amount appropriated pursuant to this Act may be used
for any program which has not been presented to or requested of
either such committee, )

unless (A) a period of 30 days has passed after the receipt by the
Speaker of the House, the President of the Senate and each such com-
mittee of notice given by the Administrator or his designee contain-
ing a full and complete statement of the action proposed to be taken
and the facts and circumstances relied upon in support of such pro-
posed action, or (B) each such coramittee before the expiration of such
period has transmitted to the Administrator written notice to the effect
that such committee has no objection to the proposed action. )

Section 5. Section 5 expresses the sense of the Congress that it is in
the national interest that considevation be given to geographical dis-
tribution of Federal research funds whenever feasible and that the
National Aeronautics and Space Administration should explore ways
and means of distributing its research and development funds when-
ever feasible.

Section 6. Section 6 authorizes the National Aeronautics and Space
Administration, when so provided in an appropriation Act, to enter
into a contract (or contracts) for tracking and data relay satellite
services. The Government would incur no costs under such contract
prior to the furnishing of such services except that the contract could
provide for the payment for contingent liability of the Government
which may accrue in the event the Government should decide for its
convenience to terminate the contract before the expiration of the con-
tract period. Such tracking and data relay satellite services would be
furnished to the Administration in accordance with applicable author-
ization and appropriation Acts. It is envisaged that facilities may be
required to be provided under such a contract in order to provide such
services. The bill would authorize the construction of such facilities
on Government-owned land if there is included in the contract a pro-
vision under which the United States may, in accordance with terms
and conditions agreed upon in the contract, acquire title to the facili-
ties upon contract termination. In January of each year the Admin-
istrator would be required to report to the Committee on Science and
Technology and the Committee on Appropriations of the House of
Representatives and the Committee on Aeronautical and Space Sei-
ences and the Committee on Appropriations of the Senate the pro-
jected aggregate contingent liability, through the next fiscal year, of
the Government under terraination provisions of any contract author-

135

1zed under this section, It is specified that the authority of the National
Aeronauties and Space Administration to enter into and maintain the
contract (or contracts) authorized in this section shall remain in effect
as long as provision therefor is included in acts authorizing appropria-
tions to the National Aervonsutics and Space Administration for sub-
sequent fiscal years.

Section 7. Section T authorizes to be appropriated to the National
Aeronautics and Space Administration funds, in addition to those
amounts authorized under Section 1, necessary to cover the three-
month transition period between the close of fiscal year 1976 on
June 30, 1976, and the beginning of fiscal year 1977 on October 1, 1976.
The appropriations so authorized are in the total amount of $929,900,-
000 as follows: (a) for “Research and development,” $704,600,000 (b)
for “Construction of facilities,” $11,500,000 and, (c¢) for “Research
and program management,” $213,800,000. Such amounts become avail-
able no earlier than July 1, 1976. Subsection (c¢) also authorizes to be
appropriated such additional or supplemental amounts as may be nec-
essary for increases in salary, pay, retirement, or other employee bene-
fits authorized by law. All of the limitations and other provisions of
the Act applicable to amounts appropriated pursuant to subsections
(a), (b) and (c) of Section 1 also apply to amounts appropriated pur-
suant to subsections (a), (b) and (¢}, respectively, of this section.

Section 8. Section 8 amends the National Aeronautics and Space Act
of 1958, as amended, by the addition of a title IV, Upper Atmospheric
Research. This title authorizes and directs the National Aeronautics
and Space Administration to develop and carry out a comprehensive
program of research, technology and monitoring of the phenomena of
the upper atmosphere so as to provide for an understanding of and to
maintain the chemical and physical integrity of the earth’s upper at-
mosphere. In carrying out the program authorized by this title the
National Aeronautics and Space Administration shall (a) arrange for
participation by the scientific and engineering community of both
industrial organizations and institutions of higher education, (b) pro-
vide, by way of grant, contract, scholarship or other arrangements for
the widest practicable and appropriate participation by the scientific
and engineering community, and (c) make all results of the program
available to appropriate regulatory agencies and provide for the wid-
est possible dissemination of results. Title IV requires the National
Aeronautics and Space Administration, subject to the direction of the
President and after consultation with the Secretary of State, to make
every effort to enlist the support and cooperation of appropriate sci-
entists and engineers of other countries and international organiza-
tions. Finally, the title requires the National Aeronautics and Space
Administration to submit to the President, for transmittal to the Con-
gress, an annual report on the activities being carried out together with
?':1 digtt:flptmn of accomplishments achieved in the implementation of

1e title,
~ Section 9. Section 9 provides that the Act may be cited as the “Na-
{19(371%%,1 Aeronautics and Space Administration Authorization Act,
O
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MarcH 14, 1974—Committed to the Committee of the Whole House on the
State of the Union and ordered to be printed

Mr. TEAGUE, from the Committee on Science and Technology,
submitted the following

REPORT

{To accompany H.R. 4700]

The Committee on Science and Astronautics, to whom was referred
the bill (FL.R. 4700) to authorize appropriations to the National Aero-
nautics and Space Administration for research and development, con-
struction of facilities, and research and program management, and
for other purposes, having considered the same, report favorably
thereon without amendment and recommend that the bill do pass.

PURPOSE OF THE BILIL

The purpose of the bill is to authorize appropriations to the Na-
tional Aeronautics and Space Administration for fiscal year 1976, and
transition period, as follows:

. Authorization
Programs Page Nos.
Fiscal year Transition
1976 period
Research and development__| $2, 684, 180, 000 | $700, 600, 000 19 171
Construction of facilities____ 125, 693, 000 8, 050, 000 137,171
Research and program man-
agement_ .. _.___________ 776, 000, 000 | 213, 800, 000 [ 167, 171
Total - oo 3, 585, 873,000 | 922, 450, 000 |
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