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Preface

Johnson Space Center in Houston. The press and public often put questions to JSC technical and

D URING AMERICA'S SPACE SHUTTLE FLIGHTS press and public attention focuses on the

management stafi. This fourth JSC Almanac supplies answers for many such questions, and pro-
vides an informational resource for speeches to general interest groups. This Almanac is not necessarily
comprehensive or definitive. It is not intended as a statement of JSC or NASA policy. However, it does
provide a much needed compilation of information from diverse sources. These sources are given as ref-
erences, permitting the reader to obtain additional information as required. While every effort has been
made to ensure accuracy and to reconcile statistics, users requiring the most up-to-date and accurate
information should contact the office supplying the information at issue. The Almanac is updated periodi-
cally as needed. The following offices were responsible for supplying material for this update.

AC Director's Office.......cccvvrercriecrinreecrincennen
AH Human Resources Office...........oceevvveennnns
BB Procurement Office .......ccceccvvccirncnrennens
LA Comptroller's Office.....c.cvvvvvrenrerersirenens
KA Space Station Projects Office ..................
CA Flight Crew Operations............ccccceeerrecnnns
JA Center Operations Directorate .................
AP Public Affairs Office .......c.ccocercrrercrnirennens

Organizational Structure
JSC Workforce
Procurement Activities

NASA/JSC Budget Activities
Economic Impact
JSC Workforce

Spacecraft Dimensions/Flight Summary Information
NASA Manned Space Program Summaries

History of JSC
Real Estate/Physical Location
Training and Test Facilities/Laboratories/Aircraft

History of NASA
History of JSC
NASA Manned Space Program Summaries

Readers with suggastions for corrections or improvements to this Aimanac should report them

to Management Services Division/JM.

William A. Larsen
Chief, Management Services Division
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|. History of NASA

N MARCH 3, 1915, President Woodrow
O Wilson signed a Navy appropriations bill
with a rider establishing the National
Advisory Committee for Aeronautics (NACA) to
address the United States effort in aeronautical
research. In June 1920, the first NACA facility
opened in Langley, Virginia (see map). In August
1939, a second facility was authorized at Moffett
Field, California (Ames), followed soon by another
in Cleveland, Ohio (Lewis Research Center).

The space age began on October 4, 1957,
whan the U.S.S.R. launched Sputnik |, the first
orbiting artificial Earth satellite. That event sparked
intense interest of the United States in space explo-
ration. Congressivnal committees quickly devel-
oped a space policy that was signed on July 29,
1958 by President Dwight Eisenhower. The
National Aeronautics and Space Act created a civil-
ian agency to conduct research in the fields of
aeronautics and space science. It designated the
United States as a leader in the utilization of space
research for peaceful scientific and ergineering
purposes.

NASA's first Administrator, Keith Glennan,
was appointed on October 1, 1958. The Deputy
Administrator was Hugh L. Dryden. lts initial organ-
izational core consisted of 8000 employees of
NACA, and certain elements of the Department of
Defernse concerned with scientific Earth satellite
and lunar probes, the International Geophysical
Year Satellite Program (Vanguard), the Army's von

Braun Team and its Saturn Launch Vehicle Project,
and the Jet Propulsion Laboratory. It was the first
agency created from so many diverse programs
that exhibited geometric growth in its early years.

NASA was different in both its method and its
goals from other Government agencies. Created
largely as a national response to Soviet space ini-
tiatives, it was organized to achieve specific objec-
tives. Unlike NACA, it directed a large-scale
research and development program performed
largely under contract with industry. NASA's high-
est total employment year was in 1965, when it
employed 34,300 (8.3 percent) {-ederal employees
and 376,700 (91.7 percent) private sector contrac-
tor employees. Its unusual scientific, technological,
and management challenges during the early
year. made NASA an agency different from all the
others. NASA inherited personnel and programs
from other established research and development
agencies of the Government and thereby quadru-
pled in 10 years. NASA also displayed an uncom-
mon unity of general management as its top
managers worked together in interlocking roles
rather than in a multilevel management structure.
An extensive documentation system was estab-
lished with an open-loop communications system
to ensure that engineering specifications and
technical management decisions were imple-
mented properly. By law, NASA's programs were
open and unclassified, aliowing it to operate con-
tinuously under public scrutiny. Q
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ll. History of JSC

Mercury. The Space Task Group at

Langley Research Center under Robert R.
Gilruth was initially formed with 36 members.
Within 2 years, the efforts supporting Project
Mercury had grown so large that a new installation
was sought. Twenty sites for the new facility were
considered in Florida, Louisiana, Texas, Missouri,
California, and Massachusetts. In September 1961,
NASA Adminis’rator James E. Webb announced
that Houston had been selected. With the commit-
ment of President John F. Kennedy, on May 25,
1961, to a lunar landing mission, the Space Task
Group was redesignated as the Manned Spacecraft
Center in November 1961.

in September 1961, NASA requested the
assistance of the Army Corps of Engineers in the
design and construction of the new center to be
built on 1020 acres of land given to Rice University
by the Humble Qil and Refining Company (now
Exxon). Rice deeded the land to the Government,
and another 600 acres was purchased from Rice.
The first phase of construction began in April 1962;
the first permanent facilities were completed in
September 1963. Final construction of all initial
facilities was completed in April 1964. The first
move of personnel from Langley to Houston
occurred in October 1962. Because construction of
permanent facilities had not yet been completed,
personnel were located in temporary converted
apartment buildings, offices, and industrial buildings
at 12 sites in southeast Houston plus facilities at
Ellington Air Force Base (now Ellington Field). In
February 1964, personnel began occupying the
permanent facilities at Clear Lake. In February
1973, the Center was renamed the Lyndon B.
Johnson Space Center (JSC) in honor of the late
President.

The JSC is now one of the nine major NASA
field installations. The Center has been responsible
for developing the Gemini spacecraft, the Apollo
command and service mcdule, and the lunar mod-
ule. Modifications to the command and service
module for the Skylab ana Apollo-Soyuz Test
Project were also engineered at JSC. Currently,
JSC is responsible for the design, devalopment,
and production of the Space Shuttie Orbiters includ-

ONE OF NASA's first programs was Project
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ing integrating all major elements into the Space
Shuttle system; testing of manned spacecraft sys-
tems; development and integration of space flight
experiments; application of space technulogy; med-
ical and space science research; selection and
training of astronauts; operation of manned space
flights.

Concurrent with the establishment of JSC,
NASA realized that a specialized spacecraft propul-
sion test capability would be needed within the
Agency to support the tight Apollo program sched-
ules imposed by the Kennedy mandate.
Accordingly, the White Sands Test Facility (WSTF)
was constructed near Las Cruces, New Mexico, to
perform space systems testing of a hazardous
nature. The isolated location and siable climate
were ideally suited for large-scale, noisy, or haz-
ardous tests. Propulsion testing began in 1964 with
development and certification tests of the Apollo
service propulsion system, lunar and service mod-
ule reaction control subsystems, and the lunar mod-
ule ascent and descent engines. Materials and
components test laboratories were added in 1967
to support recovery from the Apollo fire, and these
laboratories continue to provide unique test support
for the Space Shuttle and now the Space Station
programs. In the mid-1970’s, the Shuttle orbital
maneuvering subsystem and reaction control sub-
system engines were qualified, and testing of these
systems is continuing. Presently, WSTF is prepar-
ing to support long-term testing for the Space
Station Program.

The present and future of space exploration
come together when astronauts test experiments
and hardware for Space Station on Shuttle mis-
sions. Astronauts are training for spacewalks to
develop our experience base for on orbit assembly
and maintenance of Space Station.

Space Center Houston opened in October
1992. Space Center Houston is supported and
directed by a non-profit four.uation. JSC cooperates
with Space Center Houston by opening its doors to
tour groups and loaning historic space hardware
formerly housed at the Building 2 visitor's center. its
relationship with Space Center Houston is part of
Johnson Space Center's ongoing effort to enhance
public understanding of the space program.O
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lll. NASA Manned Space Program Summaries

PROJECT MERCURY

Project Mercury, America’s first manned space
flight program, officially began on October 7,
1958. Seven astronauts were chosen in April
1959. The program consisted of six flights total-
ing 53 hours in space and was filled with a num-
ber of firsts. The first manned suborbital flight
was on May 5, 1961, when Alan B. Shepard, Jr.,
was launched aboard Freedom 7 and became
the first American in space. The second subor-
bital flight with Virgil I. Grissom resulted in the
first loss ot a spacecraft in the history of manned
flight when the Liberty Bell sark before recovery
ships arrived. After this fl'=bt, Redstone boosters
were replaced by Atlas rockets for the remaining
Mercury flights. On February 20, 1962, John H.
Glenn, Jr., aboard Friendship 7 became the first
American to orbit the Earth. On October 3, 1962,
Walter M. Schirra, Jr., landed Sigma 7 success-
fully in the Pacific Ocean. All previous flights had
Adantic recoveries. Finally, on May 16, 1963, L.
Gordon Cooper concluded the $392.6 million pro-
gram by completing 22 orbits in 34 hours in Faith
7. The Project Mercury program successfully met
all of its objectives — to place a manned space-
craft in Earth orbit and then recover the man and
spacecraft safely, to demonstrate man's ability to
survive and perform in the space environment,
and to develop basic space technology and hard-
ware for future manned space flight programs.

PROJECT GEMINI

On December 7, 1961, NASA announced a plan to
develop a two-man spacecraft. On January 3, 1962,
this program officially became Project Gemini. it
was created to develop technologies essential for a
lunar mission (i.e., rendezvous and docking), build-
ing an experience base to bridge the gap between
Projects Mercury and Apollo. Its major objectives
were to develop the orbital mechanics of ren-
dezvous and docking, to perfect methods cf reentry
and landing, and to gain additioral information on
the medical and physiological effects of weightless-
ness on crewmembers during long-duration flights.
The first Gemini flight on April 8, 1964, was
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unmanned in order to check the structural aspects
of the spacecraft. The first manned Gemini flight
was a three-orbit mission on March 23, 1965, with
Virgil I. Grissom and John W. Young. The first
extravehicular activity occurred during Gemini IV
whan Edward H. White Il became the first American
to walk in space. The first docking of two vehicles in
space occurred on March 16, 1966, during Gemini
VI with Neil A. Armstrong and David R. Scott
aboard. During Gemini Xl in September 1966, a
number of firsts were accomplished: rendezvous
and docking with the Agena target vehicle during
the first revoiution, tethering of two spacecratft, ren-
dezvous using onboard computations, docking
practice, and automatic reentry. The November
1966 Gemini Xl flight, with James A. Lovell, Jr. and
Buzz Aldrin, marked the end of the $1.3 billion
Gemini Program in which 20 astronauts logged 969
total flight hours with 12 hours of extravehicular
activity.

PROJECT APOLLO

On May 25, 1961, President John F. Kennedy
established the main goal for the Apollo Program —
to land Americans on the Moon before the end of
the decade and return them safely to Earth. Other
goals included establishing the iechnology to meet
other space efforts, carrying out scientific explo-
ration of the Moon, developing man's capability to
work in the lunar environment, and achieving
preeminence in space for the United States.

Initial planning for the Saturn | rocket had
begun in 1957. In January 1962, NASA annor ~ced
the development of the Satum V, the largest 1ucket
vehicle ever to fly. Boeing Company received the
contract for the first stage, North American Rockwell
for the second stage, and Douglas Aircraft
Corporation for the third stage called the S-IV B.
Later in 1962, NASA announced that the Satum IB,
which combined the first stage of the Satum | and
the third stage of the Satum V, would be used for
the Earth orbital tests of the Apolio spacecraft. In
August 1961, the Massachusetts Institute of Tech-
nology was selected to develop the Apolio space-
craft guidance and navigaticn system and that
same year North American Rockwell was selected
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for the Apollo Spacecraft Command and Service
Module Program. On November 7, 1962, Grumman
Aircraft Engineering Corporation was selected to
design and huild the lunar module. The first phase
of the Satun launch vehicle program was complet-
ed in 1965. Testing of the Apollo command and ser-
vice module was ccmipliated in 1966.

January 27, 1967, was a tragic day for the
Apollo Program. A fire caused by electrical arcing
from the wiring in a near-total oxygen environment
inside an Apollo spacecraft during ground testing at
Launch Complex 34 at the Kennedy Space Center
(KSC) resulted in the deaths of Virgil |. Grissom,
Edward H. White Il. and Roger B. Chaffee. Later
that year, the program resumed testing, and on
November 9, 1967, the first flight test of the
Apollo/Saturn V space vehicle was successfully
completed. Apollo 4, as it was designated, had
demonstrated the restart-in-orbit capability of its
third stage and the ability of the Apollo spacecraft to
re-enter the Earth's atmosphere at lunar mission
return speeds. Testing of the lunar module was
done on Apollo 5 and the final unmanned test flight,
Apolio 6, was launched April 4, 1968.

The first manned Apolic flight, Apollo 7, lifted
off from Launch Complex 34 at KSC on October
11, 1968. All subsequent Apoi.- launches were
from Complex 39. The Apollo spacecraft was suc-
cessfully tested, and the first live television broad-
cast from a manned space vehicie was made.
History's first manned flight from Earth to another
planetary body began on December 21, 1968,
when Frank Borman, William A. Anders, and
James A. Lovell, Jr.. orbited the Moon and trans-
mitted the first live television pictures showing the
full Earth. Apollo 9 was the first all-up manned flight
of the Apollo/Saturn V space vehicle, the first
manned flight ot the lunar module, and the first
Apollo extraveticular activity (by Russell L.
Schweickart). The dress rehearsal for the first lunar
landing was done aboard Apolio 10 as the lunar
module descended to within 8.4 nautica! miles of
the Moon. Also, the first color pictures were tele-
cast back to Earth.

Apolio 11 attained the national goal set by
President Kennedy in 1961. Launched on July 16,
1969, the lunar module touched down in the Moon’s
Sea of Tranquility at 4:18 p.m. EDT, July 20. At
10:56 p.m. EDT that evening, Neil A. Armstrong
stepped onto the lunar surface followed by Buzz
Aldrin. Command module pilot Michael Collins orbit-
ed above. During a 2-1/2 hour Moon exploration, 44
pounds of lunar samples were collected. Apollo 12
landed in the Ocean of Storms in November 1969,
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near the unmanned Surveyor Il which had been on
the Moon for 2-i/2 years. The crew brought back 75
pounds of lunar material and several pieces of the
Surveyor. The mission demonstrated the ability to
land at a selected point and included deployment of
the first Apollo Lunar Surface Experiments Package
for continuous scientific data collection on the lunar
surface. Apollo 13 was launched April 11, 14,0, to
land on the Fra Mauro uplands area of the Moon. A
rupture of the service module oxygen tank on April
13 caused a power failure of the cu .;.mand and ser-
vice module electrical system which prevented the
lunar landing. Using the lunar module for life support
and propuision, James A. Lovell, Jr., ~~ed W. Haise,
Jr., and John L. Swigert, Jr., returnea safely to Earth
on April 17. Apollo 14 in February 1971, took over
the mission planned for Apoiio 13 and brought back
94 pounds of lunar samples.. On Apollo 15, David R.
Scott and James B. Irvin explored the Hadley
Apennine region of the Moon in the first lunar rover
vehicle, collecting 171 pounds of lunar material. The
Descartes highlands provided the background for
the Apolio 16 crew in April 1972, to gather 210
pounds of lunar rock and soil samples, again using
a lunar rover vehicle. The final Apollo mission,
Apollo 17, was launched at night on December 7,
1972. Dr. Harrison H. Schmitt became the first sci-
entist-astronaut to land on the Moon as he and
Eugene A. Ceman explored the Taurus-Littrow site
and collected more than 240 pounds of sarnples.
Project Apollo ended with the splashdown of Apollo
17 on December 19, 1972.

The $25 billion Project Apollo Program sur-
passed the goal set by President Kennedy by
exploring the Moon twice hefore the end of the
1960's. The six lunar lanaings provided scientists
with enough sample materials, photographs, and
electronic data to establish preliminary findings
about the Moon which included

® A lunar history time scale

¢ General agreement that “sea” regions are lava
flow and that most craters are projectile impacts

¢ Support that the Moon has been inactive for the
last 2 to 3 billion years

* A stronger than expected and variable magnetic
field and a hotter t..in expected interior

e Distinct differentiation between the chemical
composition of the Moon and that of the Earth
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SKYLAB PROGRAM

The Skylab Orbital Workshop was launched May
14, 1973. During launch, the meteoroid shield
needed to protect the workshop frorn tiny space
particles and the Sun’s heat was lost along with
one solar wing. As a result, the entire Skylab pro-
gram was endangered as high temperatures
made the 100-ton workshop uninhabitabie, threat-
ening foods, medicines, and films. On May 25,
Charles Conrad, Jr., Dr. Joseph P. Kerwin, and
Paul J. Weitz were finally launched toward Skylab
to begin their first task of erecting a mylar parasol
to shade the area left unprotected by the missing
shicid and then begin their 2B-day mission con-
ducting experiments from their 269-mile high orbit.
The second Skyiab team of Alan L. Bean, Jack R.
Lousma, and Owen K. Garriott lifted off on July 28
for their 59-day mission. The third and final Skylab
mission began on November 16 as Gerald P.
Carr, William R. Pogue, and Edward G. Gibson
started their 84-day stay in space. A highlight of
this third mission was extznsive observation and
photography of the Comet Kohoutek. The $2.6 bil-
lion Skylab program ended on July 11, 1979,
when the space station re-entered the Earth's
atmosphere near southeastern Australia after
more thar. 6 years in space and 34,981 orbits.
Major accomplishments were made in solar and
stellar astronorny, in detailed study of the Earth's
resources from. orbit, in using weightlessness for
materials processing research, and in proving that
man can work productively in space for extended
periods.

APOLLO-SOYUZ TEST PROJECT

The $250 million Apollo-Soyuz Test Project, the
world's first international manned space flight,
was designed to test compatible rendezvous and
docking systems for manned spacecraft in an
effort to open the way for an international spac:z
rescue capability. O, July 15, 1975, three
American astronauts (Thomas P. Stafford, Vance
D. Brand, and Donald K. Slayton) and two
Russian cosmonauts (Aleksey A. Leonov and
Valeriy N. Kubasov) were launched 7-1/2 hours
apart. On July 17, docking oi the Soyuz and
Apol'y spacecraft was accomplished and they
remained together for 2 days while their crews
conducted joint experiments and transfer opera-
tions.

This mission marked the first time that
voice, television, and telemetry were i¢iayed

between an orbiting Apollo spaceciaft and the
ground via the ATS-6 communications satellite.
This new technique more than tripled the
communications coverage otherwise available.
The Soyuz mission ended on July 21 and the
Apcllo mission ended on July 24, successfully
meeting all the primary objectives which included
rendezvous, docking, crew transfer, and control
center-crew interaction.

SPACE SHUTTLE PROGRAM

The Space Shuttie Program was developed to
achieve a national objective of providing ecu:1om-
ical access to space for research and commerce.
Via reusable vehicles, payloads such as satellites
can be delivered or retrieved. International
involvement i~ scientific experiments and signifi-
cant usage y the Department of Defense are
also part of the program.

The Space Shuttle flight system is com-
posed of the Orbiter, an external tank that con-
tains all the propellant used by the three main
engines, and two soiid rocket boosters. The
Orbiter is about the size and weight of a DC-9
commercial air traasport plane, is designed to fly
100 missions lasting from 7 to 30 aays each with
a maximum crew of seven, and can carry pay-
loads of up to 65,000 pounds into orbit. £ach of
the three main engines is fed propellants from the
external tank which holds 1,550,000 pounds of
liquid hydrogen and oxygen at lift-off and is the
only part of the Shuttle system that is not
reusable. Each solid rocket booster contains the
largest solid rocket motor ever flown and the first
one ever designed for reuse. (See \he Spacecraft
Dimensions/Flight Summary Information section
for measurement statistics for the Space Shutt'e
system.)

On Arril 1Z. 1981, a new era in manned
space flight began as America’s first reusable
Space Shuttle and the first winged and wheeled
spacecrait, Columbia, was launched with John W.
Young and Robert L. Crippen. This maiden flight
was followed by three other orbital flight tests, the
last one being launched on June 27, 1982. By
April 1984, the Space Shuttle and her crew had
flown four test flights and seven cperational mis-
sions and had successfully demonstrated the auil-
ity to rescue and repair damaged spacecraft in
orbit as well as perform numerous experiments.

In January 1986 the Challenger accident
occurred, grounding the fleet for tiwo and a half
years. During this time management, operations,
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and hardware changes were made to enhance
Shuttle safety and return to flight. Work began on
Endeavour in 1987. The September 29, 1968
launch of Discovery marked the resumption of
Shuttle operations. Shuttle missions became
directed increasingly toward conducting scientific

Space Shuttle Program Highlights

research in Earth ort  .d preparing the way for
Space Station, scheduled for deployment from
the Shitle in the late 1990s.

Each Shuttle mission is unique and major
highlights of the program are as follows.

STS Dates Highlights
1 Aprii 12-14,1981 First use of solid rockets on a manned vehicle
First time astronauts rode a new type of spaceship on its first flight
2 November 12-14, 1981 Firsttimer  ed spaceship was refiown with second crew
First operau. . of remote manipulator arm
3 March 22-30, 1982 Land at White Sands
November 11-16, 1982 Frst operational STS flight
April 4-9, 1983 First flight of Challenger
Launch of first Tracking and Data Rela;’ Satellite
7 June 18-24, 1983 First American woman in space (Saily K. Ride)
8 August 30-September 5, 1883 rirst night launch of Space Shuttle
First American black astronaut in space (Guion S. Biuford, Jr.)
9 November 28-December 8, 1983 Spacelab 1
First West European in space (Ulf Merbold)
First non-NASA American astronaut in space (Bryon K.
Lichtenberg, Massachusetts Institute of Technology)
418 February 3-11, 1984 First untethered flight of astronauts using manned maneuvering
units
{Bruce McCandless 1! and Robert L. Stewart)
First landing at Kennedy Space Center
41C April 6-13, 1984 First use of a direct ascent trajectory
First planned repair of an orbiting satellite (Solar Maximum
Mission)
41D August 30-September 5, 1984 First launch of Discovery
First commercial payload specialist (Charles D. Walker,
McDonnell Douglas})
First Shuttle flight from which three satellites were deployed
4.3 October 5-13, 1284 First Canadian in shace (Marc Gameau;
First flight with two women (Sally K. Ride and Kathryn D. Sullivan)
First spacewalk by an American womun (Kathryn D. Sullivan)
51-C January 24-27, 1985 First STS dedicated Department of Defense mission
51-D April 12-19, 1985 First flight of an elected official (Senaior E. J. “Jake” Gamn, Utah)
51-B April 29-May 6, 1985 Spacelab 3
First tme American astronauts flew with live mammals aboard
51-F July 28-August 6, 1985 Spacelab 2
51-J October 3-7, 1985 First flight of Atlantis
61-A Qctober 30-November 6, 1985 First Space Shuttle mission largely firanced and operated by
another nation (West Germany)
First flight with eight crewmembers
4
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Space Shuttle Program Highlights (concluded)

STS Dates

Highlights

61-B November 26-December 3, 1985

First Mexican in space (Rodolfo Neri Vela)

61-C F.nuary 12-18, 1986 First flight of a U.S. Representative (Bill Neison, Fla.)
First Spanish broadcast (Franklin R. Chang-Diaz)

26 September 29-Octaber 3, 1988 First Shuttle launch since the ioss of the Challenger

30 May 4-8, 1989 First planetary probe from Shuttle (Magellan to Venus)

40 June 5-14, 1991 First flight dedicated to researching effects of microgravity on
human body (Spacelab Life Sciences)

48 September 12-18, 1991 Intemational Microgravity Laboratory 1

45 March 24-April 2, 1992 First Belgian in space (Dirk Frimout,

49 May 7-May 16, 1952 First flignt of Endeavour; first three-person EVA

50 June 25-July 9, 1992 United States Microgravity Laboratory 1; first Extended Duration
Orbiter (EDO) cryogenic pallet

47 September 12-20, 1992 Spacelab Japan 1; first black female astronaut (Mae Jemison),
50th Shuttle mission

SPACE STATION (program under review)

Space Station Freedom is the critical stepping
stone to the continued exploration of space.
Before we journey far beyond the boundaries of
Earth, we must uncover the secrets of effectively
living and working in the space environment.
Space Station will provide the means of learning
essential techniques to ensure the health and well
being of future space travelers as well as providing
tho opportunity t2 learn methods of building and
maintaining large structures in space.

Many of NASA's recent Shuttle missions
serve as precursors to Space Station and preview
the potential benefits to be gained from a perma-
nent space presence. In January 1992 STS-42,
International Microgravity Labnratory 1 mission,
carried a U.S. ana internationas crew, which fore-
shadows the international Space Station. Crew
members from the United States, as well as
Canada arnd Europe, conducted experiments on
the behavior of materials and living things in
weightlessness. In June 1992 STS-50 lifted off car-
rying the United States Microgravity Laboratory
(USML 1). The flight set an all-time Orbiter duration
record and demonstrated the knowledge to be
gained from exter.ued stays. It provided critical
information in the areas of fluid dynamics, crystal
growth, combustion science, biological science,

and technology demonstration. The April 1992
flight of STS-49, most famous for the dramatic
Intelsat satellite rescue, illustrates the need for
Space Station. No amount of rehearsal on Earth
can repiace the experience to be gained by work-
ing there.

The Johnson Space Center plays a major
role in the development of this country’s first per-
manent orbiting space station.

The Space Station Projects Office is respon-
sible for design and development of many of
Station's hardware and distributed systems. This
includes the station's integrate. truss (or back-
bone), resource nodes, airlock, and mobile trans-
porter. Distributed systems include the data inan-
agement system (DMS), thermal control system
(TCS), communications and tracking system
(C&T), and guidance, navigation and control sys-
tem (GN&C). In addition, the Projects Office is
responsible for software development and verifi-
cation. All of this work is carried out with the sup-
port of Engineering, Life Sciences, and Flight
Crew Directorates.

The Mission Operations Projects Office is
responsible for mission planning and analysis,
training, crew operations, flight operations execu-
tion, logistics, medical operations, #1d operations
facility development.
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The Shuttle Program Office is involved in
working interfaces between the Shuttle and
Space Station while the Flight Crew Office pro-
vides input to all aspects of the Program. Another
JSC office invoived in the Space Station effort is
the Assured Crew Return Vehicle project office.
This office is investigating means of rescuing the
Station’s crew should an emergency develop.

Space Station when complete will measure
353 feet from end to end — the size of a football
field with end zones. It will weigh nearly 300 tons —
the size of a fully loaded 747 jet — and its solar
arrays will generate enough electrical power to run

-6

five earthbound households. Four crew members
will live on board for stays of up to two months.
They will work 10-hour days conducting life science
and microgravity research.

At JSC, the Space Station's development
and design is well underway. !n fact, develop-
ment testing of many of its systems is in
progress, and fabrication of flight hardware has
begun. In less than a year the program will com-
plete its Critical Design Review, a major mile-
stone on the way to First Element Launch (FEL)
in March 1996. O
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IV. Spacecraft Dimensions/
Flight Summary Information

U.S. MANMED SPACECRAFT DIMENSIONS

Mercury

Height: 2.9 meturs (9.5 feet)

Maximurn dia  ster: 1.9 meters (6.2 feet)

Weight 1,451 kilograms (3,200 pounds)
Habitaole v olurne: 1.02 cubic meters (36 cubic feet)
Gemini

Heighu: 5.5 meters (18 feet)

Maxirnum diar ter: 3 meters (10 feet)

Waight: 3,402 kilograms (7,500 pounds)
Hatitable vo ur a: 1.56 cubic meters (55 cubic feet)
Apolic

Comma nd Module

Height: 3.5 meters (11.4 feet)

Maximum diameter: 3.9 meters (12.8 feet)

Weight: 5,330 kilograms (12.850 pounds)
Habitable volume: 5.95 cubic meters (210 cubic feet)
Service Mcdule

Height: 7.5 meters (24.6 feet)

Diameter: 3.9 meters (12.8 fest)

Weight: 24,550 kilograms (54,120 pounds)
Lunar Module

Height: 7 meters (23 feet) legs extended
Diameter: 9.4 meters (31 feet) across legs
Weight: 3,900 kilograms (8,600 pounds)

Habitable volurne:

4.5 cubic meters (158.8 cubic feet)

Skyiab Space Station

Total cluster:

(Orbital Warkshop, Apollo Command/Service Modules,
Air'ack, Multiple Docking Adapter, Apollo Telescope Mount, Solar Arrays, Payload
Sh, « J)

Length: .5.5 meters (117 feet)

Maximum diameter: 27.5 meters (90 feet) across solar arrays
Weight: 90,606 kilograms (199,750 pounds)
Habitable volume: 360 cubic meters (12,711 cubic feet)
Skylab Works.op Only

Length: 14.6 maers (48 feet)

Diamet- .: 6.7 meters (22 feet)

Waight: 35,380 kilograms (78,000 pounds)
Habitable volume: 275 cubic meters (9,710 cubic feet)

-1
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U.S. MANNED SPACECRAFT DIMENSIONS (concluded)

Apolio - Soyuz (U.S. - U.S.S.R.)
Apolio Command Module

Height: 3.5 meters (11.4 feet)

Length: 3.66 meters (12 feet)

Diameter: 3.9 meters (12.8 feet)

Waeight: 5,830 kilograms (12,850 pounds)
Habitable volume: 5.95 cubic meters (210 cubic feet)

Apolio Service Module

Height: 7.5 meters (24.6 feet)

Length: 6.71 meters (22 feet)

Diameter: 3.9 meters (12.8 feet)

Weight: 24,550 kilograms (54,120 pounds)
Apollo Docking Module

Length: 3.05 meters (10 feet)

Diameter: 1.52 meters (5 feet)

Weight: 2,012 kilograms (4,426 pounds)
Habitable volume: 4.53 cubic meters (160 cubic feet)

Soyuz Orbital Modiile

Diameter: 2.29 meters (7.5 feet)
Length: 2.65 meters (8.7 feet)

Soyuz Descent Module

Diameter: 2.29 meters (7.5 feet)
Length: 2.20 meters (7.2 feet)

Soyuz Instrument Module

Diameter: 2.29 meters (7.5 fest)
Length: 2.77 meters (9.75 feet)
Total weight of Soyuz: 6,800 kilograms (14,991 pounds)
Shuttle Orbiter
Height: 17.27 meters (56.57 feet) landing gear down
Length: 37.24 meters (122.2 feet)
Weight: 74,844 kilograms (165,000 pounds) empty
Habitable volume: 71,508 cubic meters (2,525 cubic fest)
Wingspan: 23.79 maters (78.06 feet)
Payloaa bay: Diameter — 4.57 meters (15 feet)
Length - 18.29 meters (60 feet)
Maximum cargo weight: 29,484 kilograms (65,000 pounds)

Sources: The Early Years: Mercury to Apolio-Soyuz, NASA Information Summarnies, November 1985,
Apollo-Soyuz Test Project, NASA Facts, NASA/JSC, 1975,
Apolio-Soyuz by Waltar Froehlich, NASA EP-109.
Space Shuttle Transportation System, Press Information, Rockwell Intemational,
Space Division, Office of Public Affairs, June 1977,
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MANNED SPACE LAUNCH BOOSTER VEHICLE DIMENSIONS

Mercury - Redstone

Height: 25.3 meters (83 feet)

Weight: 28,123 kilograms (62,000 pounds)

Thrust: 346,944 newtons (78,000 pounds)

Propellants: Ethyl alcohol, water, liquid oxygen

Mercury - Atlas

Height: 29 meters (95 feet)

Woeight: 117,900 kilograms (259,920 pounds)

Thrust: 1,601,280 newtons (360,000 pounds)

Propeliants: RP - 1 (refined kerosene), liquid oxygen

Gemini - Titan il

Height: 32.9 meters {108 feet)

Weight: 136,080 kilograms (300,000 pounds)

Thrust: 1,912,640 newtons (430,000 pounds)

Propeliants: 50% unsymmetrical dimethylhydrazine plus 50% hydrazine, nitrogen tetroxide
Apollo - Saturn IB

Height: 68 meters (223 feet)

Waeight: 544,320 kilograms (1,200,000 pounds)

Thrust: 7,116,800 newtons (1,600,000 pounds)

Propellants: First Stage - RP - 1 (refined kerosense), liquid oxvgen

Second Stage -  liquid hydrogen, liquid oxygen
Apolio - Satum V

Height: 110.6 meters (363 feet)
Weight: 2,812,320 kilograms (6,200,000 pounds})
Thrust: First Stage - 33,360,000 newtons (7,500,000 pounds)

Second Stage - 4,448,000 newtons (1,000,000 pounds)

Third Stage - 889,600 newtons (200,000 pounds)
Propellants: First Stage - RP - 1 (refined kerosene), liquid oxygen

Second Stage - liquid hydrogen, liquid oxygen

Third Stage - liquid hydrogen, liquid oxygen

Space Shuttle

External Tank

Height: 47 meters (154.2 feet)

Weight: 33,503 kilograms (73,861 pounds) empty
Diameter: 8.38 meters (27.5 1aet)

Propellants: Liquid hydrogen, liquid oxygen

Solid Rocket Boosters

Height: 45.46 meters (149.16 feet)

Waeight: (1,255,790 pounds) each

Diameter: 3.70 meters (12.16 feet)

Thrust: 15,041 newtons (3,316,500 pounds) each
Propeltants: Ammonium perchlorate (oxidizer); aluminum (fuel)
3 Main Engines

Height: 4.22 meters (13.83 feet) each

Weight: 3,001 kilograms (6,618 pounds) each

Thrust’ 1,668,000 newtons (375,000 pounds) each at sea level
Propsliants: Liquid hydrogen, liquid oxygen

2 On-Orbit Maneuvering Engines

Thrust: 26,668 newtons (6,000 pounds) each at vacuum

Sources: The Early Years: Mercury to Apollo-Soyuz, NASA Information Summaries, November 1965.
Space Shuttie Transportation System, Press Information, Rockwell international
Space Division, Office of Public Affairs, June 1877 and March 1982.
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Space Shuttle Orbiter

Forward Reaction

Control System

mwu“ \

Rear view

Payload
bay doors

Orbital Maneuvenng System/
Reaction Control System modules

Side hatch

Bottom view

Ruddar/
speed brake

Aft Reaction
Control System

Main engines

DIMENSIONS AND WEIGHT

LenOthi.coiumnnisannnisam
HBIght-. ...sanmnmmnasies
Span across aft wheels......................
Gross takeoff weight .........................
Gross landing weight .............c..cc........
Inert weight (approximate)...................

MINIMUM GROUND CLEARANCES

Body flap (aft end)..........c.cccoeciiiinnnnn 368 m
Mair, gear (door) ......c.ccevniieriiinniiinann, 0.87 m
Nose gear (door). ........ccceeeen. e 0.90m

23.79 M ...
37.24m ............
28 Mo

691 m........

74844 kg ............

(78.064 ft)
(122.17 ft)
(56.58 ft)
(22.67 it)
Variable
Variable
(165,000 Ib)

(12.07 ft)
(2.85 it)
(2.95 ft)

(11.92 ft)
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External Tank

TOTAL WEIGHT
Empty: 35,425 kilograms
(78,100 pounds)
Gross: 756,441 kilograms
(1,667,677 pounds)
PROPELLANT WEIGHT
Liquid oxygen: 616,493 kilograms
(1,359,142 pounds)
Liquid hydrogenn: 102 618 kilograms
(226,237 pounds)
Totai: 719,112 kilograms
(1,585,379 pounds)
PROPELLANT VOLUME
Liquid oxygen tank: 541,482 liters
(134,060 gallons)
Liquid hydrogen tank: 1,449,905 liters
(383,066 galions)
Total: 1,991,387 liters

(526,126 gallons)

(Propellant densities of 1138 and 70.8 kg/m®
(71.07 and 4.42 1b/ft°) used for liquid oxygen
and liquid hydrogen, respectively)

DIMENSIONS
Liquid oxygen tank: 16.3 meters
(53.5 tfeet)
Liquid hydrogen tank: 29.6 meters
(97 feet)
Intertc. k: 6.9 meters
(22.5 feet)

Solid Rocket Boosters

8 [
0 [}
f [ ]

'.‘_‘)

ik

B8

‘h

/ [ USA

=

STATISTICS FOR EACH BOOSTER
THRUST AT LIFT-OFF
11,790 kilonewtons (2,650,000 pounds)

PROPELLANT
Atomized aluminum powder (fuel),
16 percent

Ammonium perchlorate (oxidizer),
69.83 percent

Iron oxide powder (catalyst),
0.17 percent (varies)

Polybutadiene acrylic acid
acrylonitrile (binder), 12 percent
Epoxy curing agent, 2 percent

WEIGHT

Empty: 87,550 kilograms
(193,000 pounds)

Propetlant: 502,125 kilograms

(1,107,670 pounds)
Gross: 589 670 kilograms
(1,30C,000 pounds)

THRUST OF BOTH BOOSTERS
AT LIFT-OFF
23,575 kilonewtons (5,300,000 pounds)

GROSS WEIGHT OF BOTH BOOSTERS
AT LIFT-OFF
1,179,340 kilograms (2,600,000 pounds)
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Space Shuttle Main Engines

THRUST
Sea level: 1,670 kilonewtons (375,000 pounds)

Vacuum: 2,100 kilonewtons (470,000 pounds)

(Note: Thrust given at rated or 100-percent
power level)

THROTTLING ABILITY
65 to 109 percent of rated power level

SPECIFIC IMPULSE
Sealevel: 356.2N/s 363.2 @f/_s)
kg lbm

Vacuum: 4464 N/s (455.2 s
kg Ibm

(Given in newtons per second of kilograms
of propellant and pounds-force per second
to pounds-mass of propellant)

CHAMBER PRESSURE
20,480 kN/m? (2,970 psia)

MIXTURE RATIO
6 parts liquid oxygen to 1 part liquid hydrogen
(by weight)

AREA RATIO
Nozzle exit to throat area 77.5to 1

WEIGHT
Approximately 3,000 kilograms (6,700 pounds)

LIFE
7.5 hours, 55 starts

iv-6
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Space Shuttle Statistics

VERTICAL STABILIZER
8.01 meters (26.31 feet)

BODY FLAP
12.6 square meter (135.8 square foot) area
6.1 meters (20 feet) wide

AFT FUSELAGE

5.5 meters (18 feet) long
6.7 meters (22 feet) wide
6.1 meters (20 feet) high

MID FUSELAGE

18.3 meters (60 feet) long
5.2 meters (17 feet) wide
4.0 meters (13 feet) high

FORWARD FUSELAGE CREW CABIN
71.5 cubic meter (252.5 cubic foot) volume

PAYLOAD BAY DOORS

18.3 meters (50 feet) long

4.6 meters (15 feet) in diameter

148.6 square meters (1,600 square feet) surface area

WING
18.3 meters (60 feet) long
1.5 meter (5 foot) maximum thickness

ELEVONS
4.2 meters (13.8 feet)
3.8 meters (12.4 feet)

e A
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Astronaut Listing — Active

(As of April 1993)
Name Selection Missions flown

year G| A |sL|as|sTs
Akers, Thomas D 1987 2
Allen, Andrew M. 1987 1
Apt, Jerome 1985 2
Bagian, James P. 1980 2
Baker, Elien S. 1984 2
Baker, Michael A. 1985 z
Blaha, John E. 1980 3
Biuford, Guion S., Jr. 1978 4
Bolden, Charles F., Jr. 1980 3
Bowersox, Kenneth D. 1987 1
Brown, Curtis L. Jr. 1987 1
Brown, Mark N. 1984 2
Bursch, Daniel W. 1990
Cabana, Robert D. 1985 2
Careron, Kenneth D. 1984 2
Casper, John H. 1984 2
Chang-Diaz, Franklin R. 1980 3
Chiao, Leroy 1990
Chilton, Kevin P. 1987 1
Clifford, Michael R.U. 1990 1
Cockrell, Kenneth D. 199C 1
Collins, Eileen M. 1990
Covey, Richard O. 1978 3
Culbertson, Frank L., Jr. 1984 1
Davis, N. Jan 1987 1
Duffy, Brian 1985 1
Dunbar, Bonnie J. 1980 3
Fisher, Anna L. 1978 1
Foale, C. Michael 1987 1
Gemar, Charles D. 1985 2
Gibson, Robert L. 1978 4
Godwin, Linda M. 1985 1
Grabe, Ronald J. 1980 3
Gregory, Frederick D. 1978 3
Gregory, William G. 1990
Gutierrez, Sidney M. 1984 1
Halsell, James D. Jr. 1990
Hammond, L. Blaine, Jr. 1984 1
Harbaugh, Gregory J. 1887 | 2
Harris, Bernard A., Jr. 1990
Hartsfield, Henry W., Jr. 1969 3
Helms, Susan J. 1990 1
Henricks, Terence T. 1985 1
Hieb, Richard J. 1585 2
Hoffman, Jeffrey A. 1978 3
lvins, Marsha S. 1984 2
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Astronaut Listing - Active (concluded)

(As of April 1893)
Name Selection Missions flown

year G| A |sL|as|sTS
Jernigan, Tamara E. 1985 2
Jones, Thomas D. 1990
Lee, Mark C. 1984 2
L=estma, David C. 1980 3
Low, G. David 1984 2
Lucid, Shannon W. 1978 3
McArthur, William S., Jr. 1990
McMonagle, Donald R. 1987 2
Meade, Cari J. 1985 2
Musgrave, F. Story 1967 4
Nagel, Steven R. 1978 3
Newman, James H. 1990
Ochoa, Ellen 1990 1
Oswald, Stephen S. 1985 2
Precourt, Charles J. 1990
Readdy, William F. 1987 1
Reightler, Kenneth S., Jr. 1987 1
Richards, Richard N. 1980 3
Ross, Jerry L. 1980 3
Runco, Mario, Jr. 1987 2
Searfoss, Richard A. 1990
Seddon, M. Rhea 1978 2
Sega, Ronald M. 1990
Shepherd, William M. 1584 3
Sherlock, Nancy J. 1990
Shriver, Loten J. 1978 3
Thagard, Norman E. 1978 4
Thomas, Donaid A. 1990
Thornton, Kathryn C. 1284 2
Thornton, William E. 1967 2
Thuot, Pierre, J. 1985 2
Veach, C. Lacy 1984 2
Voss, James S. 1987 2
Voss, Janice E. 1990
Walker, David M. 1978 3
Walz, Carl E. 1990
Weitz, Paul J. 1966 1 1
Wetherbee, James D. 1984 2
Wilcutt, Terence W. 1990
Wisoff, Peter J. K. 1990
Wolf, David A. 1990
Young, John W. 1962 2] 2 2
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Astrenaut Listing — Former

(As of April 1993)

Name Selection Missions flown

yoar G| A |SL|As|sTS
Adamson, James C. 1984 2
Aldrin, Buzz 1963 1 1
Allen, Joseph P., IV 1967 2
Anders, William A. 1963 1
Armstrong, Neil A. 1962 111
Bean, Alan L. 1963 1 1
Bobko, Karol J. 1969 3
Borman, Frank 1962 1 1
Brand, Vance D. 1966 1 3
Brandenstein, Daniel C. 1978 4
Bridges, Roy D., Jr. 1980 1
Buchli, James F. 1978 4
Bull, John S. 1966
Carpenter, M. Scott 1959
Carr, Gerald P. 1966 1
Cernan, Eugene A. 1963 1] 2
Chapman, Philip K. 1967
Cleave, Mary L. 1980 2
Coats, Michael P. 1978 3 i
Collins, Michael 1963 1 1
Conrad, Charles, Jr. 1962 2 11 1
Cooper, L. Gordon, Jr. 1959 1
Creighton, Richard O. 1978 3
Crippen, Robert L. 1969 4
Cunningham, Walter 1963 1
Duke, Charles M., Jr, 1966 1
England, Anthony W. 1967 1
Engle, Joe H. 1966 2
Fabian, John M. 1978 2
Fisher, William F. 1980 1
Fullerton, Charles G. 1969 2
Gardner, Dale A. 1978 2
Gardner, Guy S. 1980 2
Garrictt, Owen K. 1965 1 1
Gibson, Edward G. 1965 1
Glenn, John H., Jr. 1959 1
Gordon, Richard F., Jr. 1963 1 1
Haise, Fred W., Jr. 1966 1
Hart, Terry J. 1978 1
Hauck, Fredrick H. 1978 3
Hawley, Steven A. 1978 3
Henize, Karl G. 1967 1
Hitmers, David C. 1980 4
Holmquest, Donald L. 1967
Jemison, Mae C. 1987 1
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Astronaut Listing — Former (concluded)

(As of April 1993)

Name Selection Missions flown

year G|A |SL|AS|STS
Kerwin, Joseph P. 1965 1
Lenoir, William B. 1967 1
Lind, Don L. 1966 1
Liewellyn, John A, 1967
Lounge, John M. “Mike" 1980 3
Lousma, Jack R. 1966 1 1
Lovell, James A., Jr. 1962 2 2
Mattingly, Thomas K., I| 1966 1 2
McBride, Jon A. 1978 1
McCandless, Bruce li 1966 2
McCulley, Michael J. 1984 1
McDivitt, James A. 1962 1 1
Meinick, Bruce E. 1987 2
Michet!, F. Curtis 1965
Mitchell, Edgar D. 1966 1
Mullane, Richard M. 1978 3
Nelson, George D. 1978 3
O'Connor, Bryan D. 1980 2
Overmyer, Robert F. 1969 2
Parker, Robert A. R. 1967 2
Peterson, Donald H. 1969 1
Pogue, William R. 1966 1
Ride, Sally K. 1978 2
Roosa, Stuart A. 1966 1
Schirra, Walter M., Jr. 1959 1 1
Schmitt, Harrison H. 1965 1
Schweickart, Russel! L. 1963 1
Scott, David R. 1963 1 2
Shaw, Brewster H., Jr. 1978 3
Shepard, Alan B., Jr. 1959 1
Slayton, Donald K. 1959 1
Spring, Sherwood C. 1980 1
Springer, Robert C. 1980 2
Stafford, Thomas P. 1962 2 1 1
Stewart, Robert L. 1978 2
Sullivan, Kathryn D. 1978 3
Truly, Richard H. 1969 2
van Hoften, James D. A. 1978 2
Williams, Donald E. 1978 2
Worden, Alfred M. 1966 1

IV-46

T e c iR " \ 4

N R O R T SN T S o



Astronaut Listing — Deceased
(As of April 1393

Name Selection Missions flown

year G| A !sL|as|sTS
Bassett, Charles A., |l 1963
Carter, Manley Lanier, Jr. 1984 1
Chaffee, Roger B. 1963
Eisele, Donn F. 1963 1
Evans, Ronald E. 1966 1

Freeman, Theodore C. 1963
Givens, Edward G., Jr. 1966

Griggs, S. David 1978
Grissom, Virgil |. 1959
Irwin, James 1966
McNair, Ronald E. 1978
Onizuka, Ellison S. 1978
Resnik, Judith A. 1978
Scobee, Francis R. 1978
See, Elliott M., Jr. 1962
Smith, Michael J. 1980
Swigert, John L., Jr. 1966
Thorne, Stephen D. 1985
White, Edward H., Il 1962

Williams, Clifton C., Jr. 1963

N DN

Key: M = Mercury, G = Gemini; A = Apolio; SL = Skylab, A/S = Apollo/Soyuz;
STS = Space Shuttle

Sources:

Astronaut Fact Book. February, 1992, JSC Astronaut Office.
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Payload Specialist Listing

(As of April 1993)

Name Country STS Assignment
mission
flown

Acton, Loren W. USA 51-F Spacelab 2 Experiments

Akbar, Taufik Indonesia Alternate Indonesian Space
Experiments

Al-Bassam, Abdulmohsen Hamad Saudi Arabia Alternate Arabsat Telecommunications

Sateliite

Al-Saud, Suitan Salman Saudi Arabia 51-G Arabsat T :lecommunications
Satelli e

Bartoe, John-David F. USA 51-F Spacelab -2 Solar
Exper.ments

Baudry, Patrick France 51-G Biomedic:,! experimants

Belt, Michael E. USA Terra-Sco: it

Bondar, Roberta Lynn Canada 42 IML-1 ¢

Boyle, Tony England §

Brummer, Renate Germany Spacelabﬁ’D-Z

Buckey, Jay C., Jr. USA SLs-2 |

Butterworth, L. William USA Alternate ’

Cenker, Robert J. USA 61-C RCA Satcbm Ku-Band-1
Satellie

Chappell, Charles R. USA Atlas-1 j

Chretien, Jean-Loup Frarice H

Crouch, Roger K. USA IML-1 ¢

Cunningham, Stephen L. USA Alternate Syncom | 4’/

Doi, Takao Japan SpacelabJ

DelLucas, Lawrence J. USA USML-1 |

Durrance, Samuel T. USA 35 Astro-1 |

Favier, Jean-Jacques France IML-2 ¢

Fettman, Martin J. USA SLs-2

Frimout, Dirk D. USA Atias-1

Farrimond, Richard A. Royal Army Alternate i

Furrer, Reinhard West Germany 61-A Materials {Science
Expetiments

Gaffney, F. Andrew USA 40 SLs-1 |

Garn, Jake USA 51-D Observer

Garneau, Marc Canada 41-G Canadian Experiments

Guidoni, Umberto Italy TSS-1 !

Hennen, Thomas J. USA Terra-Sce ut

Hughes-Fulford, Millie USA 40 SLS-1

Jarvis, Gregory B. USA 51-L Fluid Dyn:.nics Experiment

Koszelak, Stanley N. USA Spacelab;J

Lampton, Michael L. USA Atlas-1

Lichtenberg, Byron K. USA 9 Atlas-1 |

Malerba, Francis “aly TSS-1 .

McAuliffe, S. Christa uSA 51-L Teacher-in-Space Project

MaclLean, Steven G. Canaca CANEX-Z,

Merbold, Ulf West Germany 9,42 i

Messerschmid, Ernst Wast Germany 61-A Materials; Science
Expe‘iments
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Payload Specialist Listing (concluded)

(As of Aprii 1993)
Name Country STS Assignment
mission
flown
Money, Kenneth Canada IML-1
Mobhri, Mamoru Japan 47 Spaceiab-J
Mukai, Chiaki Japan IML-2
Nelson, Bill USA 61-C Observer
Neri Vela, Rodolfo Mexico 61-B Human Physiology
Experiments
Nicollier, Claude France STS-46 Human Physiology
Experiments
Nordsieck, Kenneth H. USA Alternate Astro-1
Ockels, Wubbo J. Netherlands 61-A Spacelab D-1 Experiments
Pailes, William A. USA 51-J DOD
Parise, Ronald A. USA 35 Astro-1
Payton, Gary E. USA 51-C DOD
Peralta y Fabi, Ricardo Mexico
Phillips, Robert Ward USA Alternate SLS-1
Prahl, Joseph M. USA USML-1
Prinz, Dianne K. USA Alternate Spacelab 2 Experiments
Sacco, Albert, Jr USA USML-1
Schiegel, Hans Germany Spacelab D-2
Scully-Power, Paul Desmond USA 41-G Oceanography Experiments
Thiele, Gerhard Germany Spacelab D- 2
Tnirsk, Robert Brent Canada Alternate
Trinh, Eugene H. USA Alternate USML-1
Tryggvason, Bjarni Canada CANEX-2
van den Berg, Lodewijk USA 51-B Spacelab 3 Experiments
Walker, Charles David USA 41-D Continuous Flow
51-D Electrophoresis System
Walter, Ulrich Germany Spacelab D-2
Wang, Taylor G. USA 51-B Spacelab 3 Experiments
Williams, Bill Alvin USA
Wood, Nigel England
Wood, Robert Jackson USA Alternate Continuous Flow
Electrophoresis System
Young, Laurence USA SLS-2
Source' Astronaut Office
Iv—49
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V. Organizational Structure
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V. Organizational Structure

FUNCTIONS OF STAFF OFFICES

Comptrolier

The Oiiice of the Comptrolier is the JSC focal
point for financial planning and execution. The
Office is responsible for the design and imple-
mentation of financial systems required for proper
data collection and reporting and ensuring that
Center-level financial and resource decisions are
implementea. The Cffice reviews, approves, and
implements financial policies ayd systems and
integrates the planning, implementation, manage-
ment, and control of all resources for which JSC
is responsible. It provides the centralized policy
framewo. k for JSC resources, business manage-
ment, and financial management activities. It also
provides directorate-level business management
offices that provide business-ielated expertise to
technical orgarizations in the accomplishment of
assigned technical tasks.

Equal Opportunity Programs

The Equal Oppartunity Programs Office is respon-
sible for planning, directing, and administering all
Federal Ecual Opportunity Programs relating to
JSC emplcyees, as well as cert. 1 aspects of
contractcr compliance programs relating to JSC
confracts.

Human Rascurces

The Human Resources Office is -2sponsible for
planning, developing, and operating a personnel
program designed to provide, develop, and main-
tain a qualified and motivated workforce.
Specifica.y, it provides persnnnel advisory ser-
vice to JSC managers; manages the civil service
work.crce system; develops and adm.inisters per-
sonnel management programs in areas of pay
management and classification, employee utiliza-
tion, seleztiun and placement, employee rela-
tions, awards, emplcyee development, and
Government employee labor/management rela-
tions; and manages activities of the NASA
Exchangye at JSC. The Human Resources Office
plans, develops, aid implements JSC's training

and employment programs in support of the
Center’s equal opportunity yoals and objectives.

Legal

The Legal Office provides in-depth legal support
to the Center's activities, including satellite instal-
lations and offices. Functions include providing
ethics counseling and general legal services, par-
ticipating in procurement activities, and providing
advice and services in matters concerning intel-
lectual property; administering the NASA Patent
Program; providing advice and assistance to the
Director and to JSC organizational components in
planning, directing, and conducting Center activi-
ties which may Save legal implications; identifying
direct and indirect sources of legal authority to
support necessary aciv'ans; concucting legal
research and maintaining a law library; aiding in
the development of new administrative techniques
and identification of alternatives for the resolution
of managerial problems within the framework of
law, program schedules, and NASA administrative
practices; and seiving as the JSC primary point of
contact on litigation and other legal matters within
or beyond the Ceanter.

Public Affairs

The Public Affairs Offic. is responsible for plan-
ning, cirecting, organizing, and coordinating all
public affa.s activities within JSC and providing
advice and assistance to the Center Director and
JSC organizaticns in all public affairs matters.
General functions include preparing plars and
programs and formulating policy for the dissem-
ination of public information including general,
technical, industrial, and educational materials
and services. The Public Affairs Office also eval-
uates and advises the Center Director concerning
the public impact of all JSC/NASA programs and
develops a comprehensive program of public ser-
vice and information to provid ‘he widest practi-
cai..~ and appropriate dissemination of informa-
Y0: . ceming JSC/NASA activities.
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Safety, Reliability, and Quality Assurance

The Satety, Reliability, and Quality Assurance
Office is responsible for the development and
implementation of the overall safety, reliability,
and quaiity assurance activities for JSC e .2ptin
the specifically exciuded areas of aviation safety
and reliability and quality assurance operations in
support of the Flight Crew Operations Directorate
«t Ellington Field, and environmental health,
including radiologica: safety, in support of the
Space and Life Sciences Directorate. It establish-
es policy, requirements, and criteria; ensures
appropriate contractual implementation pertaining
to these disciplines with the objectives of minimiz-
ing risks to avoid loss of life, injury of personnel,
and loss of property to the maximum practical
extent; and ensures that equipment meets estab-
lished quality and reliability levels.

FUNCTIONS OF DIRECTORATES

Administration

The Administration Directorate is responsible for
providing business management for JSC as an
institution and, individually, for the various pro-
aram/project offices and directorates. The functions
are procurement, including planning, solicitation,
selection, contract award, and contract man-
agement and its administration; program control,
including integrated planning, scheduling,
resources management, contract engineering,
and performance assessment; and management
analysis.

Flight Crew Operations

The Flight Crew Operations Directorate is responsi-
ble for the overall planning, direction, and manage-
ment of flight crew operations and the JSC airg: -t
program activities. These responsibilities include
selecting and rraining astronaut candidates;
determining flight crew training and simulation
reryuirements; recommending specific flight crew
assignments; training and certifying payload spe-
cialists; providing flight crew external relations;
participating in the development of integrated
spacecraft flight crew plans and procedures; sup-
porting the test and chackout of space ve...cles;
and contributing to the development, acquisition,
maintenance, and safe operatic.1 of the training,
administrative, and research support aircraft and
supporting equipment and facilities at JSC.

V-4

Mission Operations

The Mission Operations Directorate plans, directs,
manages. and implements overall mission opera-
tions for the Space Shuttie and Space Station prc-
grams; provides flight controller and fligrii ciew
training simulations; and designs, upgrades, main-
tains, and operates the Missiori Control Center, the
Space Station Control Center, mission simulators,
ano other major support facilities. Responsibilities
include developing integrated flight crew and flight
control plans und procedures; establishing require-
ments for simulation and fiight control ground
instrumentaticn; flight design; configuring Orbiter
flight software; contributing to the development
and integration of spacecraft and payload support
systems; providing and directing real-time mission
operations elements to support and control
manned missions; and providing integrated con-
cept development and requirements fer Space
Station Freedom assembly, operations manage-
ment, systems and software analysis.

Engineering

The Engineering Directorate is responsible for pro-
viding engineering design, deveilopment, and test
support for space flight programs a._signed to JSC,
such as the Space Shuttle, Space Station, and
advanced spacecraft. The Direclorate is organized
into functional divisions, and support to the space-
craft program/project offices is provided by techni-
cal expertise from within the divisions. Disciplines
within the Engineering Directorate include guid-
ance, navigation, and control; electrical power gen-
eration, storage and distritution; all other avionic
systems inciuding data management, display and
control, and instrumentation; telemetry and com-
munications; structures and materials; thermal pro-
tection and thermal control; mechanical systems;
robotics and advanced automation systems;
propulsicn, fluid management, and pyrotechnics;
life support; spacesuits and extravehicular equip-
ment; aerodynamics, aerothermodynamics, and
aeroelasticity; flight software; and overall systems
engineering and simulation. in addition, the
Directorate maintains expertise in test facilities and
computational compiexes supporting the above dis-
ciplines.

Iin‘ormation Systems Directorate

The Information Systems Directorate (ISD) is
responsible for implementing consistent institutioral
information services across the Johnson Space
Center. This directorate, in conjunction with the



Information Resources Management (IRM)
Council, forms the backbone of our long-range
strategy for networks and information svstems at
the Center. The ISD specifically is charged with
JSC digital networks and telecommunications,
computer services, workstation support and
training, aer-ric software development and tech-
nology, and leadership and support of the IRM
Council.

Center Operations

The primary rale of the Center Operations Direc-
torate is ensuring the availability of facilities and
services necessary for the operaticn of the JSC.
in fulfilling this role, the Directorate is responsible
for providing and attending to the requirements of
the JSC physica! plant; managing the JSC facility
mairtenance and construction program: manag-
ing space flight research and history activities;
and providing a wide range of basic institutional
services to all Center organizations, including
logistics, utilities, security, data management,
photography, ‘light article fabrication, and printing.

Space and Life Sciences

The Space and Life Sciences Uirectoraie (S&LSD)
is responsible for the management and conduct of
a broad range of applied and basic scientific
research, related ground and flight experiments,
and flight crew interfacing hardware and systems.
Specific activities include the planning and imple-
mentation of programs/projects in human lite sci-
ences, human life sciences flight experiments,
medical operations and health care, lunar and plan-
etary geoiogy, earth sciences, space science,
advanced data acquisition and handling technolo-
gy, and spacecraft and systems design related to
flight crew habitability and productivity. Responsi-
bilities also include the dissemination of new scien-
tific findings and interfacing with the external scien-
tific discipline users and organizations.

White Sands Test Facility

White Sands Test Facility (WSTF) is responsible
for management, administration, engineering,
technical support, and operations in support of
development, qualification, and limits testing of
spacecraft propulsion and power systems and
components, and screening, compatibility, and
certification testing of spacecraft-related materi-
als, components, an¢ subassemblies exposed to
hazardous elements requiring 2mote locatior.s or

sizeable deployment areas. WSTF a!so conducts
Shuttie landing/approach training aircraft opera-
tions, manages the alternate Orbiter landing site
at White Sands Space Harbor, and provides
range ccordination and onsite management for
selected NASA programs at White Sands Missile
Range and Holloman Air Force Base. O
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VI. Real Estate/Physical Location




VI. Real Estate/Physical Location

GENERAL LOCATION

The Lyndon B. Johnson Space Certer is located
approximately 25 miles southeast of downtown
Houston. The site is 12 to 21 feet above mean
sea level. One hundred forty-two buildings and

Miscellaneous General Information
(As of September 1992}

an extensive tunnel system occupy the 1581-acre
site. In addition, there are 37 acres at Eilington
Field located approximately 5 miles north of the
Center on State Highway 3 (see maps).

*  Acres of built-up roof

* Water storage on site, gallons

* Sanitary sewer system, miles

* Maximum power, substation capacity, kilowatts
* Normal on-peak power ioad, kilowatts

* Electrical power distribution,voltage

* Transformers in power distribution

* Emergency water wells on site

¢ A/C capacity, tons approximately (normai)

* A/C capacity, tons approximately (emergency)
* Elevators

+ Groundwater monitoring wells

* Steam generating capacity, pounds per hour
* Overhead cranes and hoists

* Closed circuit TV sets

* Video conference facilities

* ltems of manufacturing equipment

= Personal computers

= Acres of manufacturing floor space .

» Technical library entries, loca!

* Pages of printing produced annually

* Pieces of mail handied annually

41.7
1.8M
16.05
120
32,500
12,470
123

2

18k

3k

53

56
200k
140
1,500

1,500
7,138
2.7
1.2M
150M
6.5M

Source: Technical Operatinns Office/JD4.

Vi-1

R U s R

ek S



JSC Real Estate Statistics
(As of September 1992)

* Real property

Size Acres 1,581
Buildings Number 142
Space Square feet 3.5M
Lease Square feet 112k
Streets Miles 8.3
Parking Spaces 9,159
Elevation Avg. + MSL 17.3
Book value Acquired cost $307M
o Utilities
Electricity Kilowatt-hours 213M $9.0M
Natural gas Cubic feet 400M $1.2M
Water Gallons 290M $0.14M
Telephones Number of calls 232.5M $6.1M
Source: Technical Operations Office/JD4.
Capital Investment
(As of September 1992)
JsC WSTF
* Land (capitalizat'on value) $7.3M (Permitted)
* Buildings, structures, and utilities $299M $45.4M
(acquisition value)
* Equipment $423.541M (Contractor)
Subtotal $729.8M $45.4M
* Equipment, etc., on contractors’ accounts  $215.3M $26.7M
Subtotal $9451M $72.3M
Total $1017.4M
Sources: Technical Operatons Office/JD4.
Vi-2
. D, ECHEE o ST °

and N 1B 4

T osed -



PR

viw

- 1 e e Y A 4 St

T e -

Lyndon B. Johnson Space Center

SPALE CENTER SAVD:. (PUBUIC USE ONLY) 1

2
]
- - %
LE 208 . oy
- D.ao
IRIat
»r
- 6 :
| Lﬁ_ CLEAR Ll diTY ﬁé’ﬁ 20
SH i1 = -
»
i
»
0 El E
LT T] ! -
] ‘lu avgea
} [={——] P
Hi B
[ “ i L
- »
l. 4
L
_‘/ ‘
-
Lo T
0O
": Fesy e Lomgun '-h Fantty linvy Lossan '—,_ Py Nare e
1 | P [od 8 | Meumd Syuss Ught Sehibh Curpas 1 MY | Wsagmres Wk Castvel Cunter (]
2 | Avinwe ot Pyisie AMuge Fastty » 110 | Semeny Cowe Comv w WS | Mebts Pavivg fagny L]
3 | Somui " A | St Sree Guipiunse [%4 300 | uesmames S0ep Faslly 4
4 | Fag Faglty Mo W | Thes Sveat xt Quntmae bl o0 [+]
& | Misulon Soavitten asd “rring Faully e e | Thie Sumet Buy Quisheney - 908 | Ol Waer Ouituine Fudly ie
7 | Q| Loy »an 200} swenwe § Bout Guintunny r 3 | Temuwwy Mengs Wantone -]
8 | "onpare Tetveey Ltssaery [ ) ne | Gl Cam Cosae' [ ] i | Logeun hapet Saaes o
0 | Dystown Jguon Faslty - 27 | Nutet K GOV Bettmles e, [ ] T8 | Tut Beipmun Vienanss 2]
% | Tostvtont Seviams Bup [ ] 20 | Test Avale Prpesmsion Fealy (23 37 | Loghts Dapy Wanhons 2]
" Ouflomsin ) @] 15017 Beuranl Subetvien (1] " qmipusnt Singhng Whwetouwe <3
12 | Cusni Cupn Ot we e | Armaplori o ReSnry Mawsh ot Simtes 299 | Aneve Orewnd Wt Srvege Tak (3]
13 | Swemews as Machanin: Lihemtery [ Gotatios Futly [ 30 | Thowmcumi Tt Ama Suppent Labemmery [
4 | Avewwa and Tinsting Dmutapraost Labormivy “ 0 | Cieling Tomw Gumien Prmmmavan! F iy [ 2] W | Thass vaaaeen Ten Rally [
16 | Gupatwnam and Spsnen Lobostey [ B | Aearein Supgt Fatly Asnet &1 M8 | Pyumtvas Test (2]
16 | Aviesins Syems Labosmery - | Atwisispution Supper Festily & | Peapiios Voot Faily o4
” ol sy - o7 | Pirg and Renredation Fastily [ 2o 254 | Cryngasing Test Py De
1§ Rt Damngn Angs Cursl Ry %4 2 | Gusuns Sve estity (3] 08 | Cneviot Smgs Sty “
E ] Ll e | Cetammety Suppe Samy [ 3] S | FeE Syeters Test Fasily Da
84 | ot Muaing et Cosing Pust F.&7 0n | 33 7 | Tnsvhgmimd Tow Ava GEehians [ ]
- [ 24 M | Custuiied Bovage Panlly {33} 998 | Pupatent Fout Wente Futmpbmant cr
» Py [ 1] | Sep e [ Eadponnt Snge Fesllly 4
M | g Setuwarn Tuting fusly » W | Aevwa Ssaaim and bolion Oatee &n WY | raveden Muwis Suvge Puslly el
30 | D el - Mowsten »at 509 | Tuinng ond Yamt Funiiy = 1 | Cwand Ges Qiniie Siage Band or
2 | Fanwy av Cob Adanms Libemtery [ 1.4 E o 1 A (3] B | CunSungs 0o (=24
2 | dpas Davbunrers Sivaigim Libwmery [ 33 M | Puag Slfingte. 152 2] 0 | Avemse § Ganamne [ 2]
% | Soase Dudenuat e Libustvy > 909 | Hunkh Physin -3 418 | Fig Compeunt Buvage f oully a2
3 | Labensey Pl 0 | Gurage fuiirgitn. 3 18 4% | Opmiel Pugany Singing Foally o
25 | et S vestu Ot Aty [ 2 ] 200 | Suppww Otive Feutllly [ 3.3 4% [ fgyng spiones Sage Sute ~
20 | ety o8 Ten Suyas fally - 08 | Vatey Rxputewsn Ous Poly 1 438 | v R "~
7 | U Svvam [ ad 7 | Symn MuReui Amesh Libwmpy e o | oumgp =y
2 | Loghites Sugpen Buiiing W 299 | Oniet Dulvt Yupidng Nader Kantly o 4% | sy Sotpued Sumge Shed [N
3 | Onmeiy Guutte £ Suttn Quvplon » Speay Pelutvg Faslly o 4% | Lol Servises Ome (2]
4 | Demtvd W Spag Tk (24 308 | Avanse B Wan Qeniine - 400 | Siuing mnt Rumbdng Wavhane e
a1 | Mypubymmtets Tasng fasy Lad 0 | B awClumtey faily (3] 4% | Qowenl Sy Wnhnay [l
. Moty o W | Corawte tavs gy famy - am | Laghms Ve [
- » T | Thew Tamast M Suiing - 4 | Ol Tape s Futiy o3
o w » 28 | CoarasionWod Castrsl Cater 3 | Fan [d a3
< _abammtem bl Telapipn Cuvpary Fuslly [l | Cmelind Wets Chiiuprw Fauby - 40 | Laghtn o Cipnt @
4 | Gvungmmy Pevs: Suling SIC0-4 L. - [ 400 | Miwsatve Rnaniing Atomas Tonme [
o | Vioue e Aevesy Y Amlly [ d 2 | Sownt Sebwery Mbnames fasly [ T408 | Matvin Oftee Crwien »N
08 | Towt Fnse Sovuge fammy [
B o T T Y e

—~

Lo



PRS-

Ellington Field Statistics

(As of September 1992)
* Reali property
JSC-owned Acres 37
JSC buildings Number 24
Building space Square feet 252k
Parking Spaces 456
Acquired book value Acquired cost $13Mm
+ Runway and JSC aircraft
Maximum runway Feet 10k
Aircraft apren Acres 11.9
Trainers T-38 29
STA G2-MOD 4
Test KC-135 1
WB-57F (1 leased from USAF) 2
Executive G-159 1
G-2 5
«  Utilities
Electricity $326k
Water/sewage $34k
Gas $45k

Source: Technical Operatiors Office/JD4.
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White Sands Test Facility Statistics

(As of September 1992)
» Real property
Size Acres 60,635
Buildings Number 86
Space Square feet 401k
Total runways (2) Miles 13.2
Test stands Ambient 3
Vacuum 4
Book value Acquired cost $45.7M
« Personal property $42M
« Personnel
Civil service 93
Contractor 583
Other (TDRSS support) 534
+ Utilities
Electricity Kilowatt-"1ours 10.8M $719k
Natural gas Cubic feet 18.9M $720k
Water Onsite pump
- Special systems
Alcohol storage Gal'ons 70k
LOX storage Geilons 111k
LN, storage Gallons 45k
Helium storage 2ubic feet 130k
Source: Technical Operations Office/JD4.
VI-6
- - L TN At ie™ T



White Sands Test Facility
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Government-Owned Contractor Facilities
(As of September 1992)

NASA Industrial Plant — Downey

» Real property

Size Acres
Buildings Number
Space Square feet
Book value Acquired cost
- Utilities
Electricity Kilovsatt-hours
Natural gas Cubic feet

103M
182M

166
51
1.9M
$49.1M

$7.9M
$865k

Air Force Plant No. 42 — Palmdale

* Real property

Size Acres
Buildings Number
Space Square feet
Book value Acquired cost

215

15
303k
$13.0M

Source: Technicai Operations Office/dD4
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JSC Net Usable Building Space

(As of September 1992)
Storage
13.2%
(343)
Office
30.3%
(787)
————— Shop/industrial
9.6%
(248)
——— Miscellaneous
9.6%
(250)
Conference
3.5%
(93)
T N Lo
(502) 14.2%
(366)

(thousands of square feet)

Soirce: Te~hnical Operations Office/D4.
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Age and Square Footage of Buildings at JSC
(As of September 1992)

Under 10 years
10%
469,142

/ — 10 - 20 years
6%
187,328

Over ; . years
84%
2,884,188

Total: 3,540,658 gross square feet

Source: Technical Operations Office/JD4.
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Ellington Net Usable Buil1ing Space

(As of Seprember 1992)
Confarence Misceflaneous
0.9% / 2.7%

Shop/industrial

50.1%
(111

(thousands of square teet)

(2) (6)

Office
16.96%
(37)

Technical

2.2%
(5)

Storage

25.6%
(56)

Source: Techmcal Ope tians C'".ce/d'34
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Facilities Activity at JSC

Approved construction

* FY1992 $36.3M
Addition for flight training and operations (Phase i)
Modifications for Space Station Training Facility
Replace central plant chillers {(Phase |1)
Rehabilitate Tracking & Data Relay, WSTF
Programmed construction
+ kY1993 $15.9M
Rehabilitate Aircraft Operaticns Facilities
Replace central plant chilled water (Phase 1)
Modificaticas for Site Sewage Lift Station
Modify Test Stand 302, WSTF
Source: Technical Operations Office/dD4.
Vvi-12
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VII. Training and Test Facilities!
Laboratories/Aircraft
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VII. Training and Test Facilities/

Laboratories /Aircraft

ASTRONAUT TRAINING SIMULATORS

Single System Trainer
(Building 4)

The Single System Trainer consists of three
Orbiter crew stations interfaced to a minicom-
puter. It is used to train personne! to understand
and operate the Orbiter systems - one system at
a time - as well as carriers such as the Spacelab,
inertial upper stage, and payload assist module.

Spacelab Simulator
(Building 5)

The Spacelab Simulator consists of a full-scale,
high-fidelity Spacelab core with an experiment
module segment, subsystem racks, controls and
displays, scientific airlock. and viewport. It does
not include the tunnel area or any experiments.
The trainer simulates activation, operation, and
deactivation of the command and data manage-
ment system, caution and warning system, envi-
ronment. system with malfunction analys s,
power and thermal management system, and the
scientific airlock/viewport. During integrated train-
ing, the flight control team, the Payload
Operations Control Center, and the Mission
Control Center participate in the training sessions.

Shuttle Mission Simulator
(Building 5)

The Shuttle Mission Simulator supports flight
crew and ilight controller training for all facets of
the Shuttle vehicle operations and in all systems
tasks associated with the major fiighi phases.
The Shuttie Mission Simulator facility consists of
both a moving and fixed based station, instruc-
tor/operator stations, visual displays of window
and camera views, large-scale data processing
complex, signal interface equipment, and a net-
work simulation system for irtegrated training
with the Mission Control Center. The fixed base
station is preferred for on-oroit activities. The
motion base station has nydraulic equipment
which ailows the station to move with six degrees
of freedom, making it the preferred simuiator for

Vi1

ascent and entry practice. The simulator is used
for full-scale rehearsals of flights including
ascent, orbit activities, malfunctions, and entry. It
also provides inertial upper stage modeling,
remote manipulator system visual training, and a
general payload model for conducting payload
operations training.

CREW SYSTEMS LABORATORY
(Building 7)

11-foot Altitude Chamber

The 11-foot Altitude Chamber provides flight
environment pressures for the training of flight
crews in the operation of the extravehicular
mobility unit.

Environmental Control and Life Support
System Test Article

This test article was primarily used to evaluate
and certify the Orbiter pressure control system,
and now provides training for flight crews in pre-
and post- extravehicular activity including airlcck
depressurization and repressurization. The facility
internally represents the Orbiter crew cabin and is
used in conjunction with other JSC altitude cham-
bers to simvlate a space environment.

SPACE SHUTTLE ORBITER
TRAINING FACILITY
(Building 9A)

Orbiter Crew Compartment Trainer

The Orbiter Crew Compartment Trainer is a full-
scale mockup of the Orbiter flight deck, middeck,
and midbody with operational systems such as
waste management, ligiting, galley, sleep sta-
tions, and the airlock/extravehicular mobality unit
used for emergency.safety training. During trair-
ing sessions, the crewmember operates the
closed-circuit television, cameras, lighting, food
preparation equipment, waste management sys-
tem, medical equipment, and portabie 03°, gen
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systems. The trainer can be turned 90° to simu-
late launch and the airlock mockup allows for
extravehicular activity training.

Manipulator Development Facility

The Manipulator Develcpment Facility includes a
full-scale aft crew station and a full-scale model
of the remote manipulator system. Crewmembers
get training in payload grappling, berthing, pay-
ioad bay camera operation, visual operations,
and Orbiter manipulaior arm software operations.

SPACE STATION MOCKUP AND
TRAINER FACILITY
(Building 9B)

The Space Station Mockup and Trainer Facility
contains a full-scale mockup of the modules and
nodes that will comprise Space Station Freedom.
The mockup will contain the crew habitation quar-
ters, the laboratory, the Japanese and European
Space Agency modules, a logistics mocule that
will house surplus food and equipment, and a
crew escape and return vehicle. Four connecting
resource nodes will serve as airiocks between
docking vessels and the modules in addition to
housing commana and control equipment. Crews
wiil begin training in the mockups 2 years before
NASA 'aunches the first flight carrying space sta-
tion materials.

SPACE SYSTEMS AUTOMATED
INTEGRATION AND ASSEMBLY
FACILITY
(Builging 9C)

Tae Space Systems Automated integration and
Assembly Facility (SSAIAF) is a large-scale,
closed-lonp dynamic test laboratory which has
application to spacecraft docking and berthing,
assembly, and maintenance. A key step in devel-
oping realistic space assembly and maintenance
processes is the mechanical avaluation of tazk
criteria in a ground-based, high-fidelity simulation
enviroument that treats the co..)ponent articles as
a combined systemn. SSAIAF was designed to be
tha major tacility used by Automation and
Robotics Division to carry out its verification
responsibility for manipulator/robotic assembly
and maintenance on Space Station. SSAIAF will
integrate interfacing hardware (such as a docking
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mechar .m, a berthing mechanism, or V-guides
and trunnions) with real-time computer simuiations
of Space Station and Shuttle manipulators/robots.

STRUCTURES TEST LABORATORY
(Building 13)

The 13,000-square foot Structures Test
Laboratory is used for material property testing of
metallic and nonmetallic materials at ambient,
thermal, and/or vacuum conditions. Industrial
load test frames and test systems can test speci-
mens with tensile loading up to 600,000 pounds
as well as compressive loading up to 800,000
pounds. A 12-channel ioad-control system is
available for applying test loads to structural test
articles which may be mounted to a rigid steel
strongback with “T" slot faces and to wide flange
steel beams embedded in the floor of the lab.
Test data can be continuously recorded for 256
channels at a rate of 10 samples per second.
Two overhead cranes and a forklift truck are
available for facilitating the handling of test arti-
cles and test fixtures.

DYNAMIC DOCKING TEST SYSTEM
(Building 13)

The Dynamic Docking Test System: is a large-
motion, real-time docking simulator for full-scale
testing of advanced docking systems in a zero-g
environment. It was designed to physically
accommodate the actual docking hardware of
two spacecraft. Docking temperatures are also
simulated. The test system provides a base that
carn be used to simulate different types of motion.
Present plans involve using this base to simulate
the dynamics that a robotic device would experi-
ence while performing tasks in space such as
space station assembly.

ANECHOIC CHAMBER
(Building 14)

The Anechoic Chamber is used for making
antenna pattern measurements in support of the
Shuttle and other manned space flight programs.
it was designed as a modified, flared, wavalength
born of all-metal construction with a radio fre-
quency absorbing material on the inner surfaces
of the shield~d initia! surfaces area. The testirg
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area is 39 feet high, 60 feet long, and 40 feet
wide and contains approximately 2500 square
feet. A near field radiation pattern measuring
facility allows for a scanning piot of nearly 40 feet
by 40 feet, a capability required for advanced
antenna system development.

SYSTEMS ENGINEERING SIMULATOR
LABORATORY
(Building 16)

The Systems Engineering Simulator consists of
three simulator bases used to perform engineer-
ing design studies with a man-in-the-loop config-
uration supporting both Shuttie and Space
Station programs.

The Shuttle ascent/abort simulates powered
atmospheric flight from lift-off through tank sepa-
ration. Shuttle entry simulates unpowered atmos-
pheric flight starting either at the entry interface
or after tank separation in the case of aborts and
ending after the Orbiter brakes to a stop on a run-
way. In the on-orbit configuration, simulations
with the remote manipuiator system, orbital
maneuvering vehicle, manned maneuverinrg unit,
and various payloads are performed in a1 Earth
orbit environment. An Orbiter forward fiight Yesk
is used for the ascent/abort and entry simula-
tions. An Orbital aft flight deck, a manned maneu-
vering crew station, and a space station cupola
are used for the on-orbit simulations.

SHUTTLE AVIONICS INTEGRATION
LABORATORY
(Building 16)

Built in 1974, the Shuttle Avionics Integration
Laboratory (SAIL) is the centra! test facility where
integrated open-loop and closed-loop verification
tests of Shuitle avionics systems with flight soft-
ware, flight procedures, ground support equip-
ment, and payload interfaces are done prior to
actual space flight, allow.1g engineers to detect
problems and deficiencies early in the preflight
test phase. The flight system consists of a full set
of Shuttie avionics hardware including & cockpit
with forward and aft stations and flight-type
wiring. Propulsion systems and aerodynamic
control systems are simulated to compute forces,
moments, fuel consumption, and associated
mass and inertial changes.

JSC AVIONICS ENGINEERING LABORATORY
(Building16)

The JSC Avionics Engineering Laboratory (JAEL)
is an enginegring laboratory which performs
development and validation testing on new
Orbiter avicnics equipment being introduced into
the program to replace obsolete technologies.
JAEL activities are designed to perform extreme-
ly detailed testing of the hardware and software
under a variety of conditions, constantly moni-
tored by soecial test equipment to ensure that the
combired hardware and software meet al’
recuirements. One of the primary require-
ments/utilization of JAEL is testing of breadboard
and prototype upgraded avionics hardware in an
engineering environmenit conducive to rapid iden-
tification/correction of design anomalies. Another
primary requiremeny/utilization of JAEL is the
engineering analysis of potential software
changes on flight control systen: performance uti-
lizing closed-loop capability. JAEL is also used
for development testing of prototype flight soft-
ware requiring actual hardware interfaces.

SPACE FLIGHT FOOD FACILITY
(Building 17)

The Space Flight Food Facility provides for the
preparation and packaging of all space flight
food. It has the capabilities to prepare and
freeze-dry foods, package foods under nitrogen
for long-term storage, fabricate custom-moided
flight food containers, package foods for space
flight in a controlled environment, and provide
long-term controlled environment storage for pre-
pared foods.

ROBOTICS LABORATORY
(Building 17)

The Robotics Laboratory is designed to investi-
gate the integraiion of robot hardware, computer
vision systems. speech understanding systems,
and high-level rrasoning software in the areas of
task planning and spatial reasoning as applied to
the automation of space station functions. These
facilities have been used to develop dem-
onstrations of onz-arm and two-arm robots per-
forming automated satellite servicing.
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WEIGHTLESS ENVIRONMENT
TRAINING FACILITY
{Building 29)

The Weightiess Environm=nt Training Facility
contains a 30-foot wide by 78-foot long by 25-foot
deep pool which provides a controlled neutral
buoyancy in water to simulate a zero-g environ-
ment. it provides crew training in the dynamics of
body motion under weightless conditions during
the performance of planned crew activities. A full-
scale mockup of the Orbiter cabin middeck, air-
lock, and payload bay doors can be submerged
in the pcol. This configuration allows for training in
emergency/survival techniques, hardware famil-
iarization, airlock operation, and extravehicular
activities in zero-g.

MISSION CONTROL CENTER
(Building 30)

Since Gemini IV in 1965, the Mission Control
Center (MCC) has provided real-time ground sup-
port for all of America’'s manned space flights.
From the time the '~unch vehicle clears the tower
until the time the  icecraft lands, the MCC pro-
vides support for ir-to-ground voice communica-
tions, spacecraft i 2lemetry monitoring, medical
monitoring, in-fligt maneuvering and navigation
activities plus su port for onboard experiments
and other space ght operations. The facility also
provides a realic uc environment in which to train
flight operations personnel in performing Shuttle
flight control functions and preparation for Space
Station Freedom mission operations. !n case of an
emergency and control center shutdown, a backup
facility at White Sands Test Facility can be activat-
ed and support a flight to its conclusion.

The MCC occupies all three floors of building
30 with the first floor dedicated to communications
and computer equipment. Twenty to thirty flight
controliers monitor mission command and control
consoles in one of the twe flight control rooms, but
are supported by a large complement of engineers
and other flight controllers who pruvide s°.Jport
from display consoles in numerous rooms through-
out the building. Both control rooms can be used
for mission operations. Operating in conjunction
with the flight control rooms are Payl!oad
Operations Control Centers from which owners of
payloads or experiments carried in the cargo bay
of the Orbiter can monitor and control their pay-
loads.
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MISSION EVALUATION ROOM
(Building 30)

The Mission Evaluation Room (MER) is designed
to accommodate the Space Shuttie Mission
Evaluation Team during the general mission peri-
od from T-2 days through landing plus 4 days. The
mission evaluation team provides preflight, real-
time, and postflight engineering analysis for each
mission. The team supports the prelaunch,
turnaround, and integrated test activities at
Kennedy Space Center and the flight operations
and postflight evaluation at JSC. The mission eval-
uation team serves as the real-time interface
between technical management in the MER and
the flight control team in the Mission Control
Center. The MER is the centralized location of the
engineering community during a mission and
grickly provides engineering expertise and consol-
idated analyses for in-flight checkout and evalua-
tion of all vehicle subsystems. The facility pro-
vides work space, furnishings, and data for
approximately 150 personnel in the areas of sub-
system evaluation, administrative support, and
data processing.

The MER is located in the third floor iobby
wing of Building 30 and consists of four separate
work areas. The MER is the prime mission evalua-
tion team work area and provides necessary
equipment and facilities for the mission evaluation
team to function. The room includes eight system
workstation tables, communication keysets, video
displays controlled by manual select keyboards,
telephones, television, and data retrieval and pro-
cessing systems. The Mission Management Room
is a secure conference room and inciudes a
secure and nonsecur four-wire teleconference
nphone system. The Data Management Room is
utilized in the prelaunch phase by the Launch
System Evaluation Advisory Team (LSEAT)
Working Group and is available for use by mem-
bers of the Mission Evaluation Team after lift-off.
The Administrative Support Room provides space
for administrative support functions and includes
facsimile equipment, reproduction equipment,
word processing equipment, and a pneumatic
tube data transport. The Mechanical and Data
Distribution Room houses the air handler and
communication interface equipment for the MER.
The MER operates as a secure PCZ area and
accass to this room ic restricted to temperary or
permanent MER PCZ badges. The approximate
floor space of the MER is 4576 square feet.
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LUNAR CURATORIAL FACILITY
(Building 31)

Between 1969 and 1972, six Apollo spacecraft
brought back 842 pounds of lunar rocks, core
samples, sand, and dust from the lunar surface.
The Lunar Curatorial Facility is the chief reposi-
tory for these samples and rnaintains them in two
separate environments — one for pristine sam-
ples and another for samples returned after anal-
ysis by investigators. Visiting scientists can also
conduct tests and measurements on the samples
in special rooms in the building. Another function
of the Lunar Curatorial Facility is to prepare lunar
samples to be used in schools, universities, and
museurns for education and display as well as for
analysis by scientists throughout the world.

METEORITE PROCESSING
LABORATORY
(Building 31)

The Meteorite Processing Laboratory performs
the inilial examination of all metecrites recovered
from Antarctica by expeditions of the ANSMET
project, a program funded by the National
Science Founda‘ion. From 1977 through 1984,
ANSMET expeditiuns returned more than 2,000
meteorite samples. In recognition of the impor-
tance of meteorites as records of the earliest his-
tory of the solar system and as natural probes of
the interplanetary space environment, NASA for-
malized an agreement with the National Science
Foundation and the Sraithsonian Institution to
examine, document, ar.. distribute these sam-
ples to the scientific community.

SPACE ENVIRONMENT SIMULATION
LABORATORY CHAMBERS 4 AND B
(Building 32)

Chambers A and B have the capability for manned
and unmanned development and qualification: test-
ing of complete spacecraft or major subsystem
hardware in high-fidelity simulated thermal vacuum
space environments. The outside dimensions of
Chamber A are 65 feet in diameter and 120 feet in
heighth. The working dimensions are 55 teet in
diameter and 80 feet in h.ighth. Test articles can
weigh up to 150,000 pounds. Chamber B has out-
side dimensions of 25 feet in diameter and 26 feet
in heighth. Test articles can weigh up to 75,000

pounds. Chamber A can aiso be configured to
generate thermal plasma simulating the iono-
sphere in low Earth orbit.

BIOMEDICAL OPERATIONS AND
RESEARCH LABORATORY
(Building 37)

The Biomedical Laboratories are responsible for
an array of biomedical and environmental analyti-
cal capabilitics in support of NASA operations and
biomedical research. With clinical, biochemistry,
water and food, microbiology, and toxicology labo-
ratories, activities include, but certainly are rot
limited to, medical evaluation of crewmembers
and test subjects; routine analyses of various
aspects of the Shuttle vehicles; and unique nvesti-
gations of basic cellular and molecular processes.
In addition to undertaking research activities to
investigate and define the effects of microgravity
on humans, current development efforts are
underway in the Biotechnology Group to explore
the utility of using microgravity as a tool for under-
standing basic cellular processes. Also, within the
purview of the Biomedical Laboratories is the
Environmental Health System project which is
being developed to help meet the environmental
health needs of the Spece Station Freedom
Program.

CARDIOVASCULAR LABORATORY
(Building 37)

The Cardiovascular Laboratory is devoted to
increasing understanding of the many varied
adjustments of the human circulatory system to
space flight factors. It was used to support the
development of the first and only operational
countermeasure to the cardiovascular deficits of
microgravity exposure, the tiuid load counter-
measure. The laboratory is also used for devel-
oping multinational space flight physiolcgy exper-
iments, for bed rest studias that simulate
microgravity exposure, and for pilot studies that
test new techniques and procedures for potential
application in space flight.

ELECTRONIC SYSTEMS TEST
LABORATORY
(Building 44)

The Electronic Systems Test Laboratory (ESTL)
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provides a controlled, calibrated radiofrequency
(RF) environment for performing detailed func-
tional performance evaluations of spacecraft
communications equipment in an end-to-end con-
figuration. Spacecraft RF communications equip-
ment is a unique onboard system that has multi-
ple remote functional interfaces, such as ground
stations and relay satellites. Located within the
ESTL are high-fidelity grcund station systems,
relay satellite systems, and sp~cecraft systems
which are interconnected through a calibrated RF
path and dynamic Doppler frequency shifter to
provide an accurate reproduction of in-space RF
operating conditions. Using this laboratory, proto-
type and production model communications
equipment is tested in an integrated systems
environment. These tests thoroughly evaluate its
RF compatibi...y and performance under all antic-
ipated mission conditions to provide cost-effec-
tive data for the equipment final design and mis-
sion operations activites.

CENTRAL COMPUTING FACILITY
(Building 46)

The Central Computing Facility houses data pro-
cessing systems in support of institutional,
administrative, engineering, and scientific activi-
ties as well as the National Space Transportation
System and Space Station Freedom. A portion of
the Central Information Network (CIN), the
Center Information System (CIS), connections to
the Program Support Communications Network
(PSCN), and the NASANET provide support for
institutional and administrative functions. CIN
enables users to access applications on many
different mainframes even though their work-
stations are not directly attached to the main-
frame hosting the applications. CIS aids users in
office automation with word processing, electronic
mail, and information management capabilities.
PSCN nrovides Agency-wide voice, data, and
video telecommunications. NASANET provides
access to various sources of administrative da.a
across the Agency.

The Engineering Computation Facility pro-
vides a centraiized scalar and vector processing
capability to the JSC scientific and engineering
community for computational intensive applica-
tions. In support of the National Space Trans-
portation System, the Software Development
Facility aids in the development of new capabili-
ties for the Shuttle Orbiter onboard computers.

Vil-6

The Central Computing Facility also houses two
capabilities supporting Space Station Freedom.
The Technical and Management Information
System is an electronic information system for
engineering and management, coordination, and
integration of activities among NASA centers and
Space Station Freedom and serves as the prima-
ry vehicle for transferring data between the con-
tractors and NASA centers. The Space Station
Information System contains all flight and ground-
based information systems which participate or
contribute directly to the day-to-day operations of
Space Station Freedom.

VIBRATION AND ACOUSTIC TEST
FACILITY
(Building 49)

The various vibration and acoustic :aboratories
are capable of performing a wide range of tests
needed to evaluate all aspects of acoustic, vibra-
tion, structural dynamic, and shock problems.
This facility provided extensive dynamic structural
test support for Shuttle Orbiter certification. State-
of-the-art techniques are used and the facility has
unsurpassed low-frequency acoustic test capabil-
ities and provides unparalleled features for
accomplishing acoustic, mechanically induced
vibration testing, and empirical modal analysis
within one building.

ATMOSPHERIC REENTRY
MATERIALS AND STRUCTURES
EVALUATION FACILITY

(Building 222)

The 10-Mw Atmospheric Reentry Materials and
Structures Evaluation Facility (ARMSEF), also
xnown as the Arc-Jet, was originally constructed
in 1966 to provide reentry environment testing of
Apolio spacecraft nonreusable ablator-type ther-
mal protection system (TPS) materials. This facili-
ty is the sole NASA-dedicated Space Shuttie
Orbiter TPS test facility, providing Shuttle TPS
certifications and life testing, flight-to-flight TPS
testing support, and test.ag to resolve Shuttle
TPS anomalies. Specifically, the ARMSEF pro-
vides simulation of the convective heating and
pressure flow environment by employing electric
heaters that heat air and expand it into o test
chamber through supersonic or hypersonic noz-
zles to form a test stream. Test specimens of
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TPS materials ranging in size from 3 inches in
diameter to 2 feet in diameter by 2 feet in heighth
can be inserted into the chamber.

THERMOCHEMICAL TEST AREA

The Thermochemical Test Area (TTA), located on

115 acres in the northwest corner of JSC, con- .

sists of four independent test facilities: the Fluid
Systems Test Facility, the Power Systems Test
Facility, the Propulsion Test Facility, and the
Pyrotechnics Test Facility. In addition, the TTA
facilities include laboratories whnich provide sup-
port for electrical and mechanical systems, equip-
ment fabrication, chemical analysis, system
cleaning and assembly, instrumentation caiibra-
tien, and data acquisition and reduction. The TTA
has been used since 1964 to provide component
and subsystem test support for propulsion and
power systems utilized in U.S. manned space
programs. The dedicated facilities and support
laboratories provide the capability for rapid
response in the investigation of real-time prob-
lems and flight anomalies. A limited number of
qualification programs have also been performed
for components and subsystems for which con-
tractors did not have adequate facilities.

WHITE SANDS TEST FACILITY (WSTF)

WSTF's propulsion test facilities consist of seven
versatile test stands (four vacuum and three
ambient) adaptable to almost any component,
engine, system, or complete stage test uo to
25,000 Ibf, and a test article envelope up to 20 by
20 by 40 feet for vacuum tests. Hypergolic propel-
lant storage, distribution, and conditioning capa-
bility is available at all test stands. A LOX/hydro-
gen sysiem is under constriction. Ar instant
chemical steam generator provides space vacu-
um simulation (>100,000 feet) during engine fir-
ings (45-minute capability with the larger engines,
135-riinute capability with smaller engines). Test
stands ‘ire supported by mcJdern data acquisition
systems with computerized data processing and
computer-coniroited test operations. At the pre-
sent time, Shuttle FRCS, ARCS, and OMS test
articles are installed in three of the test stands,
and a fourth is undergoing extensive modification
to provide long-term test support for the Space
Station Freedom Program. The remaining test
capability is presently dedicated to a wide variety

of short-duration testing for NASA and other
Federal agencies.

Existing laboratory facilities encompass a
wide variety of highly sophisticated and unique
materials and cumponents test capabilities.
These include a full spectrum of standard materi-
als testing in fuel, oxidizer, and simulated space
flight environments; fiictional heating, patriicle
impact, and promoted combustion testing ‘i high-
pressure gaseous oxygen,; and testing in environ-
ments uni~ue to space such as . srmal vacuum
stability tecting motion analysis.

JSC/NASA AIRCRAFT

Shuttie Training Aircraft

The Snuttle Training Aircraft (STA) is a twin-
engine Grumman Guifstream |l aircraft modified
to simulate Orbiter flight characteristics including
realistic motion, visual, and handling qualities. It
provides realistic training for astronaut pilots for
the Orbiter fina! approach phase from 35,000 feet
to simulated touchdown including simulated
winds, turbulence, and navigation errors that they
might experience in an actual ianding. The STA
can fiy at altitudes up tc 45,000 feet, at spaeds up
to 367 knots, and has a transcontinental range.
The four STA's are based at tllington Field with
training flights in El Paso, Texc.s; Edwards AFB,
Califori.’a; and the Kennedy Space Center,
Florida. The Orbiter descent profiles simulations
are done primarily at White Sands.

T-38A

The T-3BA is a two-seat, twin turbojet, swept-
wing, supersonic aircraft. It is capable of speeds
up to Mach 1.2 and has a nominal range of 800
nautical miles. The T-38A is very maneuverable
and fully acrobatic. It is used for astronaut profi-
ciency flying and to simulate Space Shuttle
Orbiter low lift-to-drag landing approaches. JSC
has 30 T-38A's based at Ellington Field.

KC-135A

The KC-135A, a military version of the four-
engine Boeing 707, is the standard U.S. Air
Force tanker aircraft used primarily to :etuel the
Sirategic Air Command bomber fleet. JSC's K< -
135A has been modified to permit operations in
reduced gravity for NASA research and training.
In this aircraft, astronauts and experimenters can
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experience up to 30 seconds of weightlessness.
Astronauts also fly this aircrafi to familiarize
themselves with heavy aircraft operations in
preparation for Space Shuttie flights. The KC-
135A is based at Ellington Field.

WB-57F

The Martin WB-57F is a modified 3-57 with larger
wings, a bigger tail, and more powerful engines.
It is a four-engine, two-seat, high-aititude weather
research aircraft capable of flying at altitudes of
65,000 feet with a payload capacity of 4,000
pounds, a range of 2,500 nautical miles, and
speeds of up to 345 knots. The WB-57F carries
multiple sensors to measure the atmosphere plus
whele air and particulate air samplers. The two
WB-57F's still flying are based at Ellington Field.

G-159

The G-159 is a Grumman-Guifstream twin turbo-
prop administrative aircraft used to transport
management personnei to other centers, contrac-
tor work sites, conferences, and NASA
Headquarters to sunport managerial and techni-
cai meetings. it can carry 12 passengers and has
a crew of 3. It has a cruising airspecd of 275
knots, a range cf 1,200 nautical miles, and can fly
at altitudes of up to 30,000 feet. NASA has five of
these aircraft at various centers and one (NASA
2) is based at Ellington Field.

Super Guppy

The B377SG Aero Spacelines Super Guppy is a
low-wing, four-engine turboprop designed for
oversized cargo transport. It is an extensive mod-
ification of a Beeing C-97J transport. It was pur-
chased by NASA in Apri, 1979, and is based in El
Paso. The Guppy cruses at approximately 190
knots, tias a range of 450 nautical miles with
maximum payloads, and normally operates at
altitudes below 10,000 feet. The Super Guppy
can carry payloads of up to 41,000 pounds and
21 feet in diameter, and has transported such
items as the Huoble Space Telescope, Syncom
sdtellites, and Shuttle Centaur components.
During the Apollo program, the Guppy was used
to transport the S-IVB third stage of the Saturn V
taunch vehicle. As of 1991, all replacement
angines have been used, and additional ones are
not available. As a result, the Guppy is no longer
in service and will remain in storage at Demir
Montham AFB in Arizona.

Vi-8

Shuttie Carrier Aircraft

The Shuttle Carrier Aircraft is a Boeing 747 modi-
fied with extra stabilizer-tip vertical tail surfaces
and external hardpoints for attaching and trans-
porting an Orbiter in a piggyback arrangement. It
is used to transport Orbiters to the Kennedy
Space Center (KSC) for launch after landings at
sites other than KSC, and to move them to and
from the Rockwell plant in Falimdale, California,
where they are built or significantly modified.
NASA has two SCAs; one stationed at Edwards
AFB, California and one at El Paso, Texas. ]
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VIill. JSC Workforce

Civil Service Staff Profile (1991)

JSC NASA
Permanent employees 3674 24,416
A¢- average 42.2 422
Grade, average 11.9 - 11.7
Annual salary, avereqe $48,747 $47.643
Supervisors, number 567 3777
% 154 15.5
Womer,, number 1216 7301
% 33.1 299
Minorities, number 634 4025
%o 17.3 10.5
Received training, number 3036 21,380
% 82.6 82.4
Cash awards, number 2194 12,894
Retirements 90 667
Scientists and engineers 2399 13,694
Prof. administrative 649 4579
Clerical 450 2881
Technical suppurt/wage grade 196 3262
Source: JSC Workforce in Frefile, FY91.
The C:vil Senize Workforce (As of September 30, 1991), NASA Headquarters, 1991.
JSC Workforce by Directorate (1991)
Civil Support
service contractor
Director and Staff 134 59
Administration 405 112
Flight Crew Operations 166 386
Mission Operations 602 4204
Engineering 3z1 1711
Information Systems 129 587
NSTS Program Office 193 439
New Initiatives 83 256
Center Operations 335 1191
Space Station Projects Office 112 205
SR&QA 170 h68
White Sandg 7ast Facility 51 477
Space and Lue Scietices 244 1015
STS Orbiter and GFE 130 522
Lunar/Mars Program Office 25 27
Space Station Projects Integraticn 14 0
Total 3674 10,863
Source’ JSC/Central Budget Office
Note: Civil serice are end of year actuals
Support centractors are equivalent people.
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JSC

Workforce History — Civil Service/Support Contractors
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Compositica ~f JSC Workforce by Occupation and Directorate

As of September 3u, 1997)

Wage grade (WG)/technical
/ 5.3%
/ Clerical
1.7%
S
!
/
\ .
i /
Prof admin
17.7%
Scis 1ce and
er:y eering ————
6¢ 3%
WGi/tech S&E Prof admin  Clerical
Directorate/
program office No. %  No. % No. %  No. % Total SES
Dir/Staff (A) 1 0.7 7 5.1 91 664 38 277 137 11
Admin. (B) 0 0.0 33 7.9 320 766 65 142 418 4
Fit. Crew Ops. (C) 34 200 101 58.0 10 5.7 23 167 174 2
Mission Ops. (D) 1 02 538 879 20 3.3 53 87 612 8
Engineering (E) 15 18 745 897 16 1.9 55 6.6 813 11
* Space Shuttle Prog. Office 0 0.0 150 754 18 9.0 31 156 199 0
(GMTW)

* Spa. Sta. Freedom: Ofc. (H) 0 0.9 9 692 1 7.7 3 231 13 0
New Initiatives Ofc. (1) 0 0.0 67 817 4 49 i1 134 82 2
Center Ops. (J) 138 320 71210 111 328 48 142 338 2
Spa. Sta. Proj. Ofc. (K) 0 0.0 70 814 5 5.8 11 128 86 5
SR&QA (N) 26 145 131 732 5 2.8 17 95 179 2
Information Systems (P) 2 1.6 9% 75.0 17 133 13 10.2 128 2
WSTF (R) 0 0.0 37 740 6 120 7 1490 50 i
Spa. & Life Sci. (S) 7 29 210 86.1 7 29 20 82 244 4
Orb. & GFE Proj. Ofc. (V) 2 1.5 80 758 8 6.1 2 16.7 132 2
Exploration Prog. Ofc. (X) 0 0.0 21 778 2 74 4 148 27 1

Total 197 55 2357 653 609 169 446 124 3674 58

Source: JSC Workforce in Profile, FY91.
*The Senior Executive Staff for the Space Shuttie Program Office and the Space Station Freedom Office
are assigned to NASA Headqu-.ters and are not reflected in these statistics.
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Composition of JSC Workforce by Occupation and Fiscal Year

(As of September 30, i1991)

WGitech S&E Prof admin Clerical
End
of FY No. % No. % No. % No. % Total
1980 307 8.8 2211 63.2 454 13.0 529 15.1 3501
1981 297 8.8 2157 63.8 439 13.0 487 14.4 3380
1982 281 8.6 2084 63.86 452 13.8 449 13.7 3266
1983 264 8.2 2078 64.2 459 14.2 434 13.4 3235
1984 256 7.8 2012 62.4 468 14.5 488 15.1 3224
1985 243 7.3 2086 62.6 503 15.1 498 15.0 3330
1986 227 6.9 2069 63.3 490 15.0 481 14.7 3267
1987 212 6.3 2134 63.8 515 154 486 14.5 3347
1988 206 8.1 2204 65.0 524 15.4 458 13.5 3392
1289 210 5.9 2339 65.4 576 16.1 451 i2.6 3576
1990 197 5.5 2357 €5.3 609 16.9 146 124 3609
1991 196 5.3 2399 65.3 649 17.7 430 11.7 3674
Source: JSC Waorkforce i+ Profile, FY81.
Composition of JSC Workforce by Sex and Occupation
(As of September 30, 1991)
Femaie Male Total

Occupation % No. % No. %
WG/technician 22 11.2 174 838.8 196 5.3
Scientist & engr. 412 17.2 1987 84.0 2399 65.3
Prof. admin. 357 55.0 292 45.0 643 17.7
Clerical 425 98.8 5 1.2 430 11.7

Total 1216 33.1 2458 66.9 3674 100.0
Source  JSC Workforce in Profile, FY91
Vil
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Composition of JSC Workforce by Minority/Nonminority and Directorate
(As of September 30, 1991)

Min. female
/ 7.3%

(270)
Min. male
10.0%
(369)
NM male
56.9%
(2089)
NM female
25.7%
(946)
Nonminority Minority
Male Female Maie Female.
Directorate/
program office No. %o No. % No. % No. % Total
Dir/Staff (A) 53 387 59 43.1 7 51 18 1341 137
Admin. (B) 161 385 181 43.3 25 6.0 51 122 418
Fit. Crew Ops. (C) 97 557 51 29.3 16 9.2 10 5.7 174
Mission Ops. (D) 373 608 155 25.3 43 7.0 44 6.7 612
Engineering (E) 537 6456 137 165 111 134 46 55 831
Space Shuttle Prog. Ofc. 117 58.8 52 26.1 16 8.0 14 7.0 199
(GM,TW)
Spa. Sta. Freedom Ofc. (H) 8 615 3 23.1 1 7.7 1 7.7 13
New Initiatives Ofc. (1) 58 674 20 23.3 5 5.8 3 35 86
Center Ops. (J) 153 453 105 31 47 13.9 33 6.8 338
Spa. Sta. Proj. Ofc. (K) 66 62.3 27 255 8 75 5 47 106
SR&QA (N) 113 575 27 15.1 36 20.1 13 7.3 179
Information Systems (P) 73 570 32 25.0 13 10.2 10 7.8 128
WSTF (R) 33 66.0 8 16.0 7 14.0 2 4.0 50
Spa. & Life Sci. (S) 158  64.8 53 1.7 19 7.8 14 5.7 244
Orb. & GFE Proj. Ofc. (V) 82 62.1 27 20.5 15 11.4 8 6.1 132
Exploration Prog. Ofc. (X) 17 63.0 9 33.3 0 0.0 1 3.7 27
Tota! 2089 569 946 25.7 369 10.0 270 7.3 3674

Saurce:  JSC Workforce in Profile, FY91.
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Composition of JSC Workforce by Minority/Nonminority and Fiscai Year

Nonminority Minority

Male Female
End
of FY No. % No. % No. % Total
1680 2475 70.7 563 16.1 463 13.2 3501
1981 2350 70.7 559 16.5 431 12.8 3380
1982 2299 70.4 549 16.8 418 12.8 3266
1983 2250 69.6 561 17.3 424 13.1 3235
1984 2133 66.2 634 19.7 457 14.2 3224
1985 2142 64.3 715 215 473 14.2 3330
1986 2061 63.1 731 224 475 14.5 3267
1987 2057 61.5 781 23.3 509 15.2 3347
1988 2052 60.5 808 238 532 15.7 3392
1989 2113 59.1 889 249 547 16.1 3576
1990 2089 57.9 917 25.4 603 16.7 3609
1991 2089 56.9 946 257 639 17.4 3674

Source: JSC Workforce in Profile, FY91.

Education of Professional Civil Service Employees
(As of September 30, 1991)

Associates No degree
0.7% / 5.7%
(20) (175)
w————— Doctorate
/ 6.6%
(200)
Bachelors ——— Masters
64.0% 23.1%%
(1950) (703)

Source: JSC Workforce in Profile, FY91.
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Minorities and Women by Organization

Minority female 270 .
7.3%

Minority male 369
10.0%

Non-Minority Female 946

~—— Non-Minority male 2,089

25.7% 56.9%

Nonminority Minority

Male Female Male Female

No. % No. % No. % No. %  Total
Director/Staff (A) 53 387 59 43.1 7 514 18 1341 137
Administratc B} 161 38.5 181 433 25 6.0 51 122 418
Center Operations (J) 153 453 105 311 47 139 33 98 336
Flight Crew Operations (C) 97 557 51 293 16 9.2 10 5.7 174
Mission Operations (D) 373 609 155 253 43 70 41 57 612
Engineering (E) 537 646 137 165 111 134 46 56 831
Safety, Relaibaility and Quality Assurance (N) 103  57.5 27 151 36 20.1 13 73 179
Information Systems (P) 73 57.0 32 250 13 10.2 10 7.8 128
WSTF (R) 33 66.0 8 16.0 7 140 2 40 50
Space and Life Sciences (S} 158 64.8 53 217 19 7.8 14 5.7 244
Space Shuttle Program Office (G,M,T,W) 117 58.8 52 26.1 16 8.0 14 7.0 199
Space Station Freedom Office (H) - 8 615 3 231 1 77 1 77 13
New Initiatives Office (1) 58 674 20 233 5 58 3 35 86
Space Station Project Office (K) 66 623 27 255 8 75 5 47 106
Orbiter and GFE Project Office (V) 82 621 27 205 15 11.4 8 6.1 132
Lunar and Mars Exploration Office (X) 17 630 9 333 0 00 1 37 27
Total 2,089 56.9 946 257 368 10.0 270 7.3 3,674
Source: JSC Human Resources Cffice
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Age of Professional Civil Service Employees by Occupation
(As of September 30, 1991)

Total
professional
S&E Prcf admin workforce

Age No. % No. % No. %
20-24 74 3.1 15 2.3 89 2.9
25-29 388 16.2 64 9.9 452 14.8
30-34 410 17.1 97 14.9 507 16.6
35-39 292 12.2 87 134 379 124
4044 190 7.9 94 145 284 9.3
4549 326 13.6 95 14.6 421 13.8
50-54 408 17.0 95 14.6 503 16.5
55-59 214 8.9 57 8.8 271 8.9
60--above 97 4.0 45 6.9 142 4.7
Total 2399 100.0 649 100.0 3048 100.0

Source: JSC Workforce in Profile, FY91.

Support Contractor Workforce Equivalents (FY91)

Anchor

AS! Universal
Barrios

Brown & Root
CSC/MOSC
DMS-Custodial
DMS-Grounds
Dual & Associates
ESC/Lockheed
FEPC/Boeing
Fluor Daniel
GHG

Hernandez Engineering

IBM
Jefferson Assor.

Johnson Engineering

Kelsey Seybold

KRUG, International

Link/TSC

16
17
129
62
499
151
22
15
1914
300
54
32
154
93
35
147
69
261
243

Lockheed
Lockheed/WSTF
Loral

Loral MSC

Loral SRQA
Mason Hangar
MDAC-AASC
Media

MITRE

Northrop
Pioneer
Rockwell/QSC
Rockwell/STSOC
Rothe

Stellacom
Technicolor
Webb-Murray
Others (<10)

239
488
63
318
496
101
252
32
100
352
152
222
3667
23
99
84
36
79

Total 11,759

Source: JSC/Centrai Budget Office.
Note: Excludes equivalents for reimbursabie work.
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Civil Service - Full-Time Equivalent Employees (FTE)

LT

Center 1961 1962 1963 1964 1965 1966 1967 1958 1969 1970
Jc’ nson Space Center 805 1,620 3,345 4,277 4,431 4,737 4,704 4,604 4,384 4,24
Kennedy Space Center 0 333 1,181 1.625 2,491 2,589 2,720 2917 2,877 2,779
Marshall Space Flight Center 5,355 6,194 7,332 7,679 7.754 7,271 7,086 6,440 6,149 6,002
Stennis Space Center 0 (o] 0 0 0 0 0 0 0 0
Goddard Space Flight Center 1.497 2414 3,487 3,675 3,782 3.712 3,782 3,822 4,141 4412
Wallops Station 365 407 493 530 555 518 518 494 484 488
Ames Research Center 1,487 1,674 2,116 2,204 2,270 2,223 2,173 2,083 1,992 1,972
Dryden Flight Research Center 441 524 616 619 669 603 590 566 539 535
Langley Research Centar 3,287 3,770 4,220 4,330 4,374 4,233 4,161 4,037 3,912 3,872
Lewis Research Center 2,756 3678 4,697 4,859 4,917 4,819 4,676 4,452 4,268 4,201
Electronics Researci: Center 0 0 0 25 250 510 700 794 802 600
Space Nuclear Propuision Center 0 40 96 112 117 117 117 106 104 114
Pacilic Launch Operations Center 0 6 17 22 22 0 0 0 0 0
Western Operations Center 60 136 308 376 405 0 0 0 0 0
North Eastern Office 0 0 25 33 0 0 0 0 0 0
NASA Headquarters 751 1,360 2,001 2,133 2,263 2,582 2,499 2184 2,093 2,126
Totals 16,744 22156 29,934 32499 34300 33924 33726 32471 31,745 31,350
Center 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980
Johnson Space Center 4,120 3,817 3,727 3,652 3,632 3,613 3,585 3,532 3,904 3,469
Kennedy Space Center 2,641 2,467 2,409 2,309 2,259 2,259 2,230 2,179 2,193 219
Marshall Space Flight Center 5,804 5,341 5214 4,500 4,113 4,115 3,910 3,760 J.636 3,561
Stennis Space Center 0 0 0 65 70 70 70 102 104 103
Goddard Space Flight Center 4,412 4,061 3,966 3,808 3.753 3,752 3,625 3,575 3.482 3,444
Wallops Station 488 448 437 420 416 415 410 407 398 395
Ames Research Center 1,922 1,771 1,730 1,701 1,678 1,676 1,613 1,669 1,666 1,658
Dryden Flight Research Center 835 493 483 484 490 498 515 490 480 461
Langley Research Center 3,790 3,495 3,411 3,375 3,308 3,321 3,135 3,071 3,005 2,980
Lewvis Research Cenier 4,201 3,835 3,350 3,115 3,025 3,025 2,998 2,921 2,858 2,835
MAGA Headquarters 1,897 1,772 1,741 1,591 1,57 1,672 1,545 1,531 1,505 1,516
Totals 29,850 27,500 26,468 25020 24316 24316 23636 23237 22831 22613

Data reflects permanent FTEs
Source: NASA Congressional Budget Book >
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Civil Service - Full-Time Equivalent Employees (FTE) (concluded)

Center 1981 1982 1983 1984 1985 1986 1987 1988 1889 1990
Johnson Space Center 3,380 3,346 3,255 3,196 3,247 3,337 3.254 3,302 2437 3,587
Kennedy Space Center 2,156 2133 2.093 2,074 2,064 2,097 2,056 2,167 2,316 2,425
Marshall Space Flight Center 3,385 3,351 3,358 3,270 3,263 3,303 3,290 3,251 3,442 3,594
Stennis Space Center 105 104 105 107 114 133 128 140 162 182
Goddard Space Flight Center 3,695 3,661 3,609 3,608 3,559 3,648 3,624 3,585 3,639 3,730
Arnes Research Center 2,058 2037 2,027 2,023 2,044 2,122 2,064 2,065 2,117 2,159
Langley Research Center 2.895 2,866 2,821 2,869 2,824 2,855 2,809 2,811 2,838 2,887
Lewis Research Center 2,690 2,663 2,520 2,634 2,647 2,704 2,652 2,640 2,662 2,725
NASA Headquarters 1,506 1,491 1,434 1417 1,361 1,461 1,395 1,439 1,689 1,639
Totals 21,873 21652 21202 21,198 21,123 21660 21272 21500 22302 22918
Center 1981 1892 1993 1994 1995 1996 1997 1998 1999 2000
Johnson Space Center 3,665
Kennedy Space Center 2,535
Marshall Space Flight Center 3,661
Stennis Space Center 222
Goddard Space Flight Center 3,892
Ames Research Center 2.265
Langley Research Cenier 2,944
Lewis Ressarch Center 2,831
NASA Headquarters 2,011
Totals 24,026

Data refiacts permanent FTcs
Source: NASA Congressional Budget Books
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Minorities in the Workiorce — Permanent Personnel by Occupational Group

(As of September 30, 1991)

Non-Minority Minority Non-Minority Minority

15,615 2,658 4,776 1,367

85.5% 14.5% 77.7% 22.3%

Professional Non-Professional
Percent of Minorities in the Workiorce
OAST OSSA OSF
Total HQ ARC LaRC LeRC GSFC MSFC SSC JSC KSC

Occupation NASA
Science and Engineering 13.7 11.2 165 108 16.1 147 9.7 86 153 156
Professional Administrative 17.0 20.9 255 12.3 16.3 16.5 139 200 151 123
Clerical 29.3 53.9 41.6 28.7 19.4 26.4 16.6 8.1 305 179
Technical Support 134 66.7 18.0 151 6.4 13.6 15.2 100.0 21.3 51
Wage System 245 100.0 25.0 20.0 22.3 309 0.0 0.0 50.0 0.0

Source: The Civil Service Workforce, NASA Headquarters, 1991
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Minorities as Percent of Perman~rt Employees
By Minority Group (End FY82, FY89, FY90, FY91)

O Fy 1982 e
M FY 1989 —
B FY 1990
;&; FY 1991
2 87
) 8a 85
(rd
71
53 04 05 05
o 1111 === NN
Total Minorities Black Hispanic Asian/P.1. American indian
FYol 4,025 2,130 889 680 126
FY90 3,706 2,009 782 802 113
FY89 3,442 1,904 713 724 101
Fys2 2,433 1,512 499 355 67

Source: The Civil Service Workforce, NASA Hdqtrs, 1991
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Women as Percent of Permanent Employees by Installation
End FYQ0 - FY91

40 , FY 1990
35 v ML Fy 1991 — 32333 — %
9
3
v 2
Q
o
&2

7%

i

N
1
N
N I\
N \\
HQ ARC LaRC LeRC GSFC MSFC SSC JSC KSC
L I | L _
OAST OSSA OSF
Total Women
FY91 7,301 238 547 721 615 1,176 1,226 74 1,216 761
FYa0 6,881 867 547 699 572 1,112 1,138 63 1,167 716
Fys2 4,620 568 402 515 384 834 695 31 705 486

Source' The Cuvil Service Workforce, NASA Hdqtrs, 1991
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Employees with Disabilities as Percent of Permanent Personnel by Installation

September 30, 1991

65

by Targeted

v
|
7.

E Non-Targeted

52 52
50 51 .
5 ., = S - —
¢ 46 45 § %\Q \%
N W \ N
. e N N \
= o
g 34 \\
Q oy
[+ 3 29
2
1
0
Total HQ ARC LaRC LeRC GSFC MSFC SSC JSC KSC
NASA L | e | J
OAST OSSA OSF
Non-targeted
disaniiity 956 49 88 163 76 146 162 7 149 116
Targeted
disability 204 12 16 31 21 30 34 4 38 18
Total 1,160 61 104 194 97 176 196 11 ‘37 134

Source The Civil Service Workforce, NASA Hdatrs, 1991
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Fuli-Time Equivalent of Federal Civilian Employment by Federal Ageiicy

Fiscal year
1990 1991 1992

Agency actual actual estimate
Agriculture 110,755 110,316 111,882
Commerce 87,756 38.988 35,594
Education 4,596 4,630 4,927
Energy 16,815 17,790 19,950
Health and Human Services 117,817 121,121 125,784
Housing and Urban Development 13,264 13,601 14,331
Interior 71,233 72,346 74,900
Justice 79,082 84,073 94,286
Labor 18,050 17,720 18,241
State 25,633 25,409 25,895
Transportation 64,863 66,010 70,134
Treasury 155,931 160,192 162,949
Veterans Affairs 214,040 217,665 220,641
Environmental Protection Ageincy 15,155 16,323 17,622
National Aeronautics and Spar.e Administration 23,829 24,149 24,737
Other:

Agency for international Development 4,526 4,347 4,562

General Services Administration 19,447 19,704 20,013

Nuclear Regulatory Commission 3,188 3,300 3,335

Office of Personnel Management 5,702 5,762 6,156

Panama Canal Commission 8,293 8,551 8,603

Small Business Administration 5,316 4,887 4,697

Tennessee Valley Authority 23,716 22,273 25,000

LInited States Information Ageracy 8,598 8,226 8,543

Miscelianeous 43,506 38,128 40,453
Civilian agency employment 1,169,370 1,132,749 1,170,960
Defense — military functions 1,021,163 969,059 938,669
Total 2,190,533 2,101,808 2,109,629
Source  The Federai Budget, Office of Management and Budget, Executive Orfice cf t.2 Present, FY1992

Vili-15
T S, ORI ey

. w._‘



Installation Year-End Strength — Permanent Employees

End FY82 - FY91

Fiscal Year 1982 1883 1684 1985 1986 1987 1988 1989 1990 1891
HG 1431 1492 1,396 1,383 1,362 1,532 1,653 1,727 1,966 2,092
ARC 2,041 2,033 2,043 2,052 2,072 2,079 2,101 2,151 2,205 2,263
LaRC 2,485 2,632 2,624 2,715 2,598 2.663 2,649 2,749 2,728 2,835
LeRC 2,801 2,904 2,821 2,827 2814 2,851 2.840 2,864 2,961 2,969
Total QAST 7,327 7,569 7,488 7,594 7.484 7,593 7,599 7,764 7,894 8.067
GSFC/OSSA 3,621 3,668 3,541 3,629 3,679 3,648 3,626 2735 3,873 3,999
MSFC 3,332 3,351 3,223 3,284 3,260 3,384 3,340 3,609 3,619 3,788
SSC 103 106 108 122 123 137 147 183 192 222
JSC 3.268 3,235 3,227 3,330 3,267 3,349 3,399 3,578 3,€15 3,677
KSC 2,104 2,084 2,067 2,081 2.0. 2,188 2,236 2,423 2,466 2,071
Total OSF 8,807 8,776 8,625 8,81/ 8,703 9,058 9,122 9,793 9,892 10,258
NASA Total 21,186 21,505 21,050 21,423 21228 21,831 21,991 23.019 23,625 24,416
Source: The Civil Se~vice Workforce, NASA Hdatrs, FY1931
CAST - Office of Aeronautics ana Space Technology
OSSA - Office of Space Science and Applications
OSF - Office of Space Flight
Viil-16
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Work Force History — JSC Civil Service
By Major Programs
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Work Force History — JSC Support Contractors
By Majcr Programs
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Work Force History — JSC Total \/ork Force

By Major Programs
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IX. Procurement Activities




IX. Procurement Activities

activity at JSC included contracts awarded

totaling $2,113.1 million with a total of
$2,690.7 million obligated. Of the total obliga-
tions, 95.9 percent was obligated to business
firms, 2.3 percent was obligated to educational
and other nonprofit institutions, 0.9 percent was
obligated to other Federal agencies (primarily to
the Air Force', and 0.9 percent was obligated to
firms outside the United States. Educational and
c*her nonprofit institutions received $63.1 million
duing fiscal year 1992; $29.4 million or 47 per-
cent was obligated to educational institutions.
More than 70 percent of the total dollars obliget-

DUHING FISCAL YEAR 1992, procurement

ed to educational and other nonprofit institutions
went to three states: Texas, Massachusetts, and
Virginia. More than 93 percent of the total dollars
obligated to business firms went to those in
California and Texas.

Small business firms received $148.2 mil-
lion or 5.8 percent of JSC's total doilars ohligated
to business. They received 68.0 percent of the
total actions to business. Minority businesses
received a total of $26.3 miliion.

The top ten educational and nonprofit insti-
tutions receiving the largest dollar value of indi-
vidual actions, during fiscal year 1932 were the
following.

Institution Obligations Percent of total
obligations
Charles Stark Draper Laboratories $15,062,346 25.82
Mitre Corporation 13,022,265 22.32
University of Houston — Clear Lake 6,858,318 11.76
Universities Space Research Assoc. 3,657,651 6.27
California institute of Technology 1,669,118 2.86
Massachusetts Institute of Technology 1,475,773 2.53
Washington University 1,283,999 2.20
University of California — La Jolla 1,210,677 2.08
University of Texas Heaith Scier.ces (Dallas) 961,861 1.65
University of Chicago 911,118 1.56

Source: JSC Annual Procurement Report (FY1992)
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Top 15 Contractors in Terms of Obligations During FY1992

Contractor

Percent of Tasks
total obligations
to all business

($2,579,350,000)

McDonnell Douglas 28.25 Space Station work package (WP-2) DDT&E

Rockwel! Irnternational 20.02 Space Shuttle Orbiter design, development, test,

Corporation evaluation, and integration; replacement Orbiter
(OV-105)

Rockwell Space 13.41 Space Shuttle operations

Operations

Lockheed Engineeringand  8.34 Engineering support services

Sciences Company, Inc.

Lora! Aerospace 4.79 Mission system contract/SRM&QA

IBM 2.65 Space Shuttle Orbiter primary avionics software

CAE Link Corporation 2.39 Mission Support Directorate operations and
support contract

Computer Sciences Corp. 2.19 Space Station SSE

United Technologies, Inc. 1.72 Mission Support Directorate training

General Electric Co. 1.64 Science payloads, development, engineering, and
operations

Spacehab Corp. 1.47 Flight equipment processing

Lockheed Missiles and 1.40 Space Shuttle extravehicular mobility unit

Space Co,, Inc.

Boeing Company 1.40 Medical cperations and laboratory support
services

KRUG International Corp. .96 Plant maintenance and operations support services

Canadian Commercial Corp. .91 Space Shuttle Remote Manipulator Ststem

Source: Annual JSC Procurement Report (FY1992)
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Distribution of JSC Procurements

Net Value of Obligations (Millions of Dollars)

Fiscal Business* Educational/ Government Outside U.S.* Tota’
year nonprofit* agencies*

1992 2,212.7 (96.0) 63.1 (2.3) 24.7 (0.9) 235 (0.9 2,690.7
1991 2,540.2 (96.1) 62.7 (2.3) 234 (0.9) 18.0 (0.7) 2,644.3
1990 2,667.5 (96.5) 57.0 (2.1) 20.9 (0.8) 17.6 (0.6) 2,763.0
1989 2,212.7 (96.0) 51.4 (2.2) 224 (1.0 19.3 (0.8) 2,305.8
1988 1,708.2 (94.5) 34.2 (1.9) 417 (2.3) 23.7 (1.3) 1,807.8
1987 1,540.3 (94.6) 34.2 (2.1) 424 (2.6) 11.8 (0.7) 1,628.7
1986 1,296.4 (95.0) 304 (2.2) 33.6 (2.5) 42 (0.3) 1,364.6
1985 1,651 1 (96.0) 30.8 (1.8) 289 (1.7) 9.2 (0.5) 1,720.0
1984 1,561.1 (96.0) 23.1 (1.4) 281 (1.7) 13.7 (0.9) 1,626.0
1983 1,664.0 (95.7) 239 (1.4) 328 (1.9) 17.7 (1.0) 1,738.4
1982 1.627.6 {96.3) 18.7 (1.1) 26.7 (1.6) 176 (1.0) 1,690.6
1981 1,567.7 (96.4) 20.0 (1.3) 218 (1.3) 16.7 (1.0) 1,626.2
1980 1,380.4 (96.6) 19.0 (1.3) 208 (1.4) 95 (0.7) 1,429.7
1979 1,154.9 (96.4) 16.2 (1.3) 224 (1.9) 46 (0.4 1,198.1
1978 980.9 (96.6) 17.6 (1.7) 17.4 (1.7) 2 (<1) 1,016.1
1977 1,083.4 (97.1) 16.8 (1.5) 154 (1.4) <1 (<1) 1,115.6
1976 991.7 (96.7) 169 (1.7) 16.3 (1.6) <1 (<1) 1,024.9
1975 801.1 (96.3) 17.5 (2.1) 13.3 (1.6) 831.9
1974 633.3 (93.6) 24.1 (3.5) 19.4 (2.9) 676.8
1973 449.9 (91.4) 24.9 (5.0) 176 (3.6) 492.4
1972 391.6 (87.1) 35.4 (7.9) 224 (5.0) 449.4
1971 542.0 (89.0) 451 (7.4) 21.9 (3.6) 609.0
1970 995.5 (94.0) 36.6 (3.5) 26.8 (2.5) 1,058.9
1969 1,101.4 (95.3) 28.9 (2.5) 258 (2.2) 1,156.1
1968 1,174.1 (95.2) 31.6 (2.6) 26.8 (2.2) 1,232.5
1967 1,408.4 (94.7) 26.6 (1.8) 51.9 (3.5) 1,486.9
1966 1,396.9 (90.3) 22.0 (1.4) 127.8 (8.3) 1,546.7
1965 1,280.5 {86.1) 21.5 (1.4) 185.4 (12.5) 1,487.4
1964 1,234.6 (85.2) 18.9 (1.3) 195.1 (13.5) 1,448.6
1963 560.8 (76) 15.4 (2) 161.0 (22) 737.2
1962 169.2 (83) 3.1 (1) 32.2 (16) 204.8

*Numbers in parentheses are percentagss.

Source: JSC Annual Procurement Reports (FY1963-1992).
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Small Business and Minority Business
Participation in JSC Procurement Activity

(Millions of Dollars)

Fiscal Total value Small business Minority business
year of obligations value of obligations* value of obligations*
1992 2,579.4 148.2 (5.75) 263 (1.0)
1991 2,540.2 1236 (4.87) 323 (1.3)
1990 2,667.5 128.4 (4.81) 378 (1.4
1989 2,212.7 117.3 (5.30) 354 (1.5)
1988 1,708.2 921 (5.4) 241 (1.41)
1987 1,540.3 89.3 (5.8) 275 (1.79)
1986 1,296.4 79.3 (6.1) 237 (1.83)
1985 1,651.1 744 (4.5) 204 (1.24)
1984 1,561.1 58.9 (3.8) 1563 (0.98)
1983 1,664.0 57.1 (3.43) 135 (0.81)
1982 1,627.6 495 (3.04) 164 (1.01)
1981 1,567.7 40.7 (2.6) 10.0 (0.64)
1980 1,380.4 334 (2.4) 21 (0.15)
1979 1,154.9 282 (2.4) 24 (0.21)
1978 980.9 25.3 (2.6) 24 (0.25)
1977 1,083.4 25.1 (2.3) 2.7 (0.25)
1976 991.7 196 (2.0 23  (0.23)
1975 801.1 22.1 (2.8) 1.78  (0.22)
1974 633.3 20.8 (3.3) 14 (0.22)
1973 449.9 19.8 (4.4) 0.431 (0.09)
1972 391.6 21.3 (5.4) 0.611 (0.16)
1971 542.0 29.3 (5.4)

1970 9955 27.8 (2.8)

1969 1,101.4 22.8 (2.1)

1968 1,174.1 273 (2.3)

1967 1,408.4 289 (2.1)

1966 1,396.9 172 (1.2)

1965 1,280.5 23.3 (2.0)

1964 1,234.6 215 (2.0

1963 560.8 116 (2.1)

*Numbers in parentheses are percentages.
Source: JSC Annual Procurement Reports (FY1963-1992).
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Obligations to Educational and Other
Nonprofit institutions

(Millions of Dollars)

Fiscal Contracts Grants Total
year Educational Nonprofit Educational Nonprofit

1992 5.8 32.6 23.6 1.1 63.1
1991 55 33.8 21.8 1.6 62.7
1990 4.9 28.8 22.0 1.3 57.0
1989 5.2 25.3 18.9 2.0 514
1988 4.9 101 17.8 1.4 34.2
1987 7.2 11.3 14.9 0.8 34.2
1986 7.4 10.5 11.9 0.6 304
1985 9.8 7.0 13.4 0.6 30.8
1984 7.3 9.2 6.1 0.5 231
1983 8.8 9.9 49 0.3 23.9
1982 7.1 75 3.9 0.2 18.7
1981 6.9 8.9 40 0.2 20.0
1980 6.3 8.6 4.0 0.1 19.0
1979 5.7 7.9 2.5 0.1 16.2
1978 6.3 6.3 49 0.1 17.6
1977 6.5 5.0 5.0 0.3 16.8
1976 6.0 5.6 £1 0.2 16.9
1975 8.2 44 46 0.3 17.5
1974 7.3 10.5 6.0 0.3 241
1973 148 5.2 6.6 0.3 249
1972 257 7.0 2.3 04 35.4
1971 35.9 0.7 8.0 0.5 451
1970 31.9 2.8 1.8 0.1 36.6
1969 25.8 1.2 1.8 0.1 289
1968 29.3 1.0 1.1 0.2 316
1967 243 0.84 1.44 0.06 26.6
1966 19.5 1.5 1.0 0.0 22.0
1965 19.5 1.6 0.3 0.1 21.5
1964 18.1 0.4 0.2 0.2 18.9
1963 15.4

Source: JSC Annual Procurement Reports (FY1963-1992).
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Geographical Distribution of Procurements*
Lyndon B. Johnson Space Center — FY1992

Far West Mountain Mid West Great Lakes Mid Atlantic New
$1,235,724 States $1,253 States $57,138 England
\ $53,640 $4,339 $66,424

. <

Hawaii Texas Southeast
$433 $1,212,054 $5,925
Outside U.S.

$23,471

(thousands of dollars)

*Excludes intragovernmental actions
Source. Fiscal Year 1992 Annual Procurement Report, October 1992.
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NASA Expenditures by State
(Geographic Distribution of FY199 NASA Budget)

Alabama $1.28 Montana $1.2M
Alaska 8.6M Nebraska 1.4M
Arizona 43.7M Nevada 1.6M
Arkansas 407k New Hampshire 14.5M
California 3.1B New Jersey 120.7M
Colorado 196.0M New Mexico 57.3M
Connecticut 73.6M New York 58 4M
Delaware 3.2M North Carolina 11.9M
District of Columbia 130.8M North Dakota 4
Florida 1.5B Ohio 291
Georgia 13.4M Oklahoma 7.3wi
Hawaii 8.4M Oregon 8.0M
Idaho 2.8M Pennsylvania 190.2M
llinois 17.7M Rhode Island 3.5M
Indiana 12.1M South Carolina 1.6M
lowa 11.5M South Dakota 882k
Kansas 2.1M Tennessee 33M
Kentucky 1.2M Texas 1.3B
Louisiana 373.1M Utah 528.6M
Maine 1.3M Vermont 515k
Maryland 953M Virginia 504.9M
Massachusetts 137.7M Washington 39.0M
Michigan 44 1M West Virgi-ia 1M
Minnesota 5.9M Wisconsin 39.6M
Mississippi 324.1M Wyoming 640k
Missouri 10.5M

Source: JSC Procurement Office Support Divisiorn/BD.
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Total NASA Procurement by Installation (FY1992)

Instaliation Awards Percent
(millions of dollars)

Marshall Space Flight Center 3,234.1 240
Johnson Spa.:e Center 2,686.9 19.9
Goddard Space Flight Center 2,044.3 15.2
Kennedy Space Center 1,484.6 11.0
NASA Resident Otfice / JPL 1,263.7 9.4
Headquarters 8086 6.0
Lewis Research Center 831.6 €.2
Ames Research Center 568.0 4.2
Langley Revearch Center 436.0 3.z
Stennis Space Center 120.4 9

13,478.2 100.0
Scurce.  JSC tacurement Support Division/BD

IX-9
- BV R R Al Y



X. NASA/JSC Budget Activities




X. NASA and JSC Budget Activities

NASA as a Part of the Federal Budget
By Major Segrnents - FY92 Budget Authority

Social Security $284.4 —mM—— o Treasury $293.5
19.2% 19.9%

Health and Human

Services $264.6 e
14.8% All Other
NASA $14.4 gg\qe;nment $327.2
1.0% e
Defense $294.0
19.9% $ in billions — Total = $1478.1
NASA as a Part of the Federal Budget
By Control Categories — FY92 Budget Authority
Discretionary portion 65% Nondiscretionary portion 35%

International
1.5% _— Mandatory payments
O,
Defeise 51.3 /,° _
19.5% Social Security
e — Income security (Medicare)
NASA Other payments
1.0% mandateq
by legislation
Total domestic
13.9%
interest
13.8% $ in billions — Total = $1478.1
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Johnson Space Center Rudget by Program Office

Program Office PY1991 PY1992 PY1993
(Obligations in millions) actual appropriation requert
Office of Space Flight — Program $2,078.6 $2,134.2 $2,357.<
« Space Shuttle 1,156.7 1,112.4 1,222.1
+ Space Station 838.3 908.9 994.5
« Other space flight research and development 83.6 1129 140.8
Office of Space Flight — Institution 496.6 510.3 537.8
« Personnel compensation 221.9 237.3 248.1
= Travel 71 €.8 7.3
+ Operation of instaliation 109.4
« Engineering technical base 112.7 1146 120.0
« Program mission support (OSF funded) 455 50.6 55.0
» Research Operations Support 101.0 107.4
Office of Space Science and Application 79.8 835 102.9
Office of Aeronautics, Exploration and Technology 16.6 17.9 14.1
(FMS included) (1.1) (3.5)
Office of Commercial Programs 442 55.5
Other NASA Programs/Program Office 4.2 4.8 19.8
(Includes exploration, SMQ external relations}
Construction of facilities 53.9 30.9 16.5
Total $2,729.9 $2,825.8 $3,104.0
SMQ - (Office of) Safety and Mission Quality PY - program year
PMS - Program Mission Support Source'  JSC Office of the Comptrolier

OSF - Office of Space Fiight

NASA Budget by Center
FY1992 Budget Authority

Johnson Space Center
$2.8
19.4%

Goddard Space Flight
Center $2.1
14.6%

Kennedy Space Center
$1.6

11.1%

$ in billions — Total = 14.4

21.6%

22.9%

\————— Headquarters $1.5

10.4%

Other Centers $3.1

Marshall Space Flight
Center $3.3
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FY92 Appropriations by Congressional Budget Line ltems

(Dollars in m-lions)

Appropriation/budget line item NASA JSC JSC
Percentage

Research and deveiopment $6,850.8 $1,353.8 19.8
Space Station 2,028.9 941.0 46.4
Space transportation capability development 7195 262.4 36.5
Physics and Astronomy 1,047.3 14.7 1.4
Life sciences 148.9 53.6 36.0
Ptanetary exploration 534.5 12.9 2.4
Space applications 938.1 23 0.2
Technology utilization 325 40 123
Commercial use of space 115.4 40.2 349
Aeronautical research and technology 7843 0.0 0.0
Space research and technology 3143 7.9 57
Space exploration 0.0 0.0 0.0
Transatmospheric researci> and {zchnology 5.0 0.0 0.u
Safety, reliability, and g -ty assurance 336 2.8 2
Academic programs 66.8 2.0 3.0
Tracking and data advanced systems 220 0.0 0.0
Space flight control, aiid data communications 5,384.8 1,197.0 22,2
Shuttle production and operations capability 1,327.8 380.7 28.7
Space Shuttle operations 2,943.4 816.3 27.7
Expendable launch vehicles 195.3 0.0 0.
Space and ground networks, communications and

data systems 918.3 0.0 0.0
Research and program management 1,577.6 2440 15.5
Construci.on of facilities 525.0 30.9 59
Inspector general 14.6 0.0 0.0

Total NASA budget $14,352.8 $2,825.7 19.7

Source: JSC Office of the Comptrolter
X4
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History of NASA/JSC Resources

Fiscal Total NASA | NASA/ | JSC : JSC/ . JSC JsC JSC JSsc NASA Jsc
year  Fed.BA NOA | Fed. | NOA | NASA | R&D SFCOC  R&PM  Coff  NOA NOA
(RYSM) (RYSM} : percent : (RYSM) ; percent B (RYSM) (RYSM) (RYSM) (RYSM) (CYSM) (CYSM)
i : ! (RYSM) |
1961 110,428 9%4 | 087 | o i 000 ! NA 6,078 0
1962 118814 1826 1 154 91 1 493 | NA NA 24 67 11,065 552
1963 130,685 3674 | 28t 7% i 207 | NA NA 51 25 21,519 445
1964 132,636 5100 | 385 | 1467 | 2876 1,363 NA 68 % 28586 8223
1965 138,610 5250 ! 42 1 1538 ! 2930 1,423 N/A 91 24 28.460 8,337
1966 163,127 5175 1 317 i 1601 ! 3094 1,510 NA 87 4 26,465 8,188
1967 182,562 4968 : 272 1554 | 3128 1,448 N/A 96 10 24,219 7,576
1968  190.649 4588 | 241 | 1327 | 2892 1,230 NA 96 1 21,244 6,137
1969 196,167 3995 | 204 i 1191 | 2981 1,091 NA 99 1 17,482 5212
1370 212,873 3749 : 176 i 1146 ! 3057 | 1,037 NA 107 2 15,348 4,692
1971 236,406 3312 14 ¢ mng  27m 607 NA 111 1 12,755 2,769
1972 248,097 3310 § 133 | 859 ! 1689 446 NA 13 0 12,058 2,036
1973 276,417 3408 : 123 ! 801 | 1763 490 NA 110 1 11,747 2,072
1974 313,861 3040 | 097 i 743 | 2444 614 N/A 118 1 9,774 2,389
1975 412,099 3231 | o078 | 918 | 2841 | 73 NA 121 4 9376 2664
1976 415,336 3,550 085 i 1131 ! 3186 | 997 NA 129 5 9,450 3,011
76TQ 91,409 932 102 ¢ 283 | 3036 i 244 NA 38 1 2,431 738
1977 465,231 3819 0.82 1229 | 3218 | i, N/A 140 5 9177 2,953
1978 501,500 4,063 0.81 1,121 2759 | 969 NA 147 5 9,056 2,499
197¢  556.732 4,559 0.82 1,306 2865 | 1,151 NA 153 2 9,282 2,659
1980 658,790 5243 | 080 1,558 2972 | 1,388 NA 165 5 9,642 2,865
1981 7*8400 5523 | o7 1,703 3083 | 1524 N/A 176 3 9152 2822
1982 779,926 6053 | 078 1,789 ., 2956 | 1,598 NA 187 4 9,237 2,730
1983 866,745 €875 i 079 1,745 | 2538 151 1,399 195 ] 9,831 2,495
1984 949,751 7243 1 076 1,682 | 2322 153 1,303 201 2 9,793 2274
1985 1,074,063 7.552 0.70 1,618 21.42 240 1,160 215 3 9,825 2,105
1986 1,072,773 7,764 072 ! 1445 18.61 245 988 206 € 8,775 1,818
1987 1,099,893 10,775 098 | 2909 | 27.00 325 2,338 228 18 13,070 3529
1988 1,185,526 9,001 076 | 1528 | 169 227 908 282 " 10378 1,762
1989 1,309,913 10,897 ! 083 1935 ! 1776 562 1,049 299 25 11,954 2123
1990 1,368,500 12205 1 090 2,547 2072 1,037 1,129 321 60 12,787 2,649
1991 1,398,243 12868 : 099 2,740 1976 | 1,186 1,162 338 54 12,868 2,740
*1992 1,456,925 14,353 0.99 2,826 1969 ! 1,354 1,197 ¢ TTT2aTTY 31 13,721 2,702
**1993 1,501,999 14,993 1.00 3,104 2070 i 1,57 1325 | 286 | 17 13674 2,831
"*1994 1532210 14993 : 096 | c Q00 | - 13,014 0
1995 1,608298 14993 | 093 | 0 000 | 12,339 0
BA - budget authorty
CofF - Construction of Facilties (SM)
CYSM —current year dollars in milkons Actual SSF pottion of R&D - JSC
FFB  —Federal Finarcing Bank T
NOA - new obhigational authority FY83-85 736 : '
RY$M - real year doilars in millions FY1986 837 ! i
SFCDC - Space Flight Control and Data Communications FY1987 1544 :
SSF - Space Station Freedom Friges 1352 | ;
FY1939 3366 i
JSC Federal Funding Since Inception in 1962 FY19% 7868 :
FY1991 8538 ! !
$, tillons FY1992 910
Total Appropnations recewved through FY1981: 44 Fesmaiaii -
Direct space-related programs 39.6
Institutional operations 4.7
Conctruction of facilities 5
Sources of data: Budget of the United States Government, “Budget by Agency and Account”
(Excluoes FFB transters, includes DOD transters) — Data assembied by HQ-Comptroller
JSC data frum actual columns of annual NASA congressional budget submits
(CY$) are i1 dexed using 1991 NASA New Start Infiation Index prepared by HQ Code B
* Current year appropnation
** President's budget request
“** President's Budget Outyear Planning Estimates
Sousce: Office nf the Comptroller, JSC
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Xl. Economic Impact




Xl. Economic Impact on Clear Lake/Houston Economy

Space Center (JSC) continued its 30 year his-

tory of providing a major economic stimulus to
Houston, the State of Texas, and the nation
through contract and grant awards. JSC also pro-
vides a major source of high-tech scientific and
engineering, professional, and administrative jobs
related to one of America's most exciting and
challenging endeavors, the manned space flight
program.

NASA is unique among Federal agencies in
that over 80 percent of its funding goes to con-
tractors, compared with 11 percent government-
wide. This is a major stimulant for the private
aerospace sector of our economy where our
nation enjoys a technological competitive edge in
the world economy.

The Johnson Space Center in fiscal year
1992 directly contributed nearly $1.45 biilion to the
Houston area economy, or 51 percent of JSC's
total budget of $2.8 billion. Ten percent of the total
NASA budget directly benefitted the Houston
economy. This spending was for federal salaries,
contractor salaries and services, utilities, materials
and equipment, and other needed services.

in reality, the economic impact is even high-
er than the published numbers would indicate.
For example, not estimated is the economic
value of tourism to the Center and multiple sec-
ondary effects of JSC spending.

Since its inception in 1962, the Johnson
Space Center has received over $47.4 billion in
Federal appropriations, which transiates to over
$128 billion in 1992 dollars. For 1991, JSC spent
$1.2 billion in California, $1.2 billion in Texas, and
$300 million for contracts and grants in 39 other
states. JSC received 20 percent of NASA's total

IN FISCAL YEAR 1992, NASA's Johnson

Xi—1

budget of $14.3 billion in 1992. Over 45 percent
of NASA's budget for Space Station Freedom
resides at JSC, along with 28 percent of NASA's
space shuttle budget. In addition to Texas,
California is a major beneficiary of JSC’s spend-
ing because most of the aerospace production
facilities for shuttle and station are located there.

As an indication of the quality of federal jobs
created by JSC, the average federal salary at the
Center is $51,100. The average age of JSC
employees is 43. Of the 3,644 fuil time perma-
nent JSC employees, 2,869 or 78.7 percent hold
bachelor degrees, 922 or 25.3 percent hold mas-
ters degrees, and 205 or 5.6 percent hold doctor-
ate or equivalent post graduate degrees.

Of the nearly $1.45 billion spent in the
Houston area in 1992, $186 million went for fed-
eral salaries; $133 million for 1,328 prime con-
tractors located on or near site; $955 million for
11,600 support contractors; $17 million for utili-
ties and communications; $32 million for con-
struction of facilities; and the balance for other
goods, services and non-federal salaries. Around
$11.8 million was spent for grants and contracts
with 17 different colleges and universities within
the state of Texas during 1992.

Overall, NASA's FY1992 budget is less than
1 percent of the total federal budget. JSC's bud-
getis 1/5 of 1 percent. The total 1992 NASA bud-
get for space station is less than 1/5 of 1 percent.
This very small national investment supports high
tech jobs, education, and critical environmental
research; produces medical and life sciences
breakthroughs; advances science and technoio-
gy; enhances our national competitiveness; and
stretches the limits o1 knowledge about our uni-
verse. U
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JSC Economic Impact Overview — FY1992

Total NASA Funding Received at JSC $2,840.0
Space Shuttle Program Related 1,287.2
Space Station Program Related 999.3
Other Space R&D Related 3332
Institution Related 220.3

NASA Dollars Fed into Local Economy $1,4108
Space Shuttle Program Related 684.0
Space Station Program Related 3123
Other Space R&D Related 251.2
Institution Related 163.3

Percent of NASA Dollars which stay in local economy 49.7%
Space Shuttle Program Related 53.1%
Space Station Program Related 31.3%
Other Space R&D Related 75.4%
Institution Related 74.1%

Total JSC-Related Economic Contribution $1,454.1
(Includes Direct and Indirect)

Number of Equivalent People 20,913
NASA Civit Service 3,763
Support Contractors (Excludes Subcontractors) 11,600
Prime Contractors in Houston Area 1,328
Other JSC-related 314

Percentage of Total Work Force by Program
Space Shuttle Program Related 51.4%
Space Station Program Related 22.0%
Other Space R&D Related 17.0%
Institution Related 9.6%

Number of Visitors to JSC 982,000

Source: JSC Office of the Comptroller
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JSC Workforce in the Houston Area

18

B Civil Service Contract
16

b
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Equivalent people in thousands

2

0
Fiscal Year 1982 1983 1984 1985 1986

O

1987 1988 1989 1990 1991 1992

Contract/Other 7.061 7.298 8378 8.555 9.969
Civil Service  3.459 3.399 3315 3.404 3.354

8.937 10.035 11.121 12999 13.207 13.242
3.395 3.457 3608 3751 3.800 3.763

JSC Dollars Spent in Housion Area
Expressed in Current Year (1991/1992) Dollars

3000

% Houston & Other

2500

2000

1500 \

Millions of doilars

1000

500 1

1980 1981 1982 1983 1984 1985

1986 1987 1988 1989 199C 1991 1992
Year

Source: JSC Central Budget Office.
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JSC and Houston Share of the NASA Budget
(Expressed in Real Year Dollars)

wollars in billions
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JSC Spending in Texas - FY1992
Colleges and Universities

Univereity of Houston,

Clear Lake Eight ncher Texas Universities
$6,250 Texas Southern
University of Texas, Arlington
Prarie View A&M

University of Texas, Ei Paso
Texas Women's University
University of Texas, San Antonio

Texas Tech.
University of Texas, Galveston
University of Texas — $616
Heaith Science Center,
Dallas
$1,235 — Rice University
$432

University of Texas, Austin

$671 \——— Baylor College of Medicine
Texas AxM / \ $536
$564 / University of Texas

“=alth Science Center, Houston

University of Houston J $294

$633 — Lomar Univorsity
Obligations in thousands $555

Annual Visitors to JSC
(In thousands)

2500
1800
2000
@
Q
F 1500 —
>
° 832 816 896 848 654 727
£ 1000 —
E
=)
Z
500 — — I -
0 l |
1987 1988 1989 1990 1991 1992 1993
Projected
Fiscal year

FY1993 Projects Space Center Houston
Actuals = fiscal year conservative estimate based on vehicie count.
FY1991 was affected by visitor constraints (Jan.—Mar.) imposed by “Desert Storm”.

Source: Office of the Comptroller

X5

| T . . " WP ¥ R B B



NASA Contracts and Grants
Distribution by State — FY1992

Florida
$1.5
California
$3.1
Texas
$1.3 — —
Alabama — Al Other States <$.u3
$1.1 $0.6
- Mississippi
$0.3
Maryland / \\—— Louisiana
$1.0 $0.4
Utah —— Virginia
Dollars in billions (rounded) $0.5 $0.5
JSC Contracts and Grants
Distribution by State ~ FY1992
California
$1,231
46.6% ——-—\
— All Other
$201
7.6%.

Texas
$1,210 /
45.8%
Dollars in millions

Source: JSC Central Budget Office
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Lunar Sample Building Brochure. NASA/JSC.
NASA/JSC Visitor Program Brochure.
Mission Control Center. NASA Facts, NASA/JSC.
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Structures and Mechanics Division 1987 Annual!
Report. April 1988.

MCC and SSCC Facilities Description. Systems
Development Division, JSC 23082,
NASA/JSC, July 1988.

Central Computing Facility, Building 46 Brochure,
NASA/JSC, 1988.

Automation and Robotics Division/ER.
Aircraft Operations Division/CC.

JSC Workforce

JSC Workforce in Prefile. Fiscal Years 1984,
1987, 1988, 1989, 1990.

The Clear Lake Area's Economic Profile with
Projections. University of Houston-Clear L. .
Bureau of Research, September 1987

The Civil Service Workforce. Personnel and
General Man2gement Office, NASA
Headquarters, September 1990.

Budget in Brief. Office of Management and
Budget, Executive Office of the President,
FY1987-1939.

The Federal Budget. Office of Management and
Budget, Executive Office of the President,
1990-91.

JSC Procurement Office/BD3.
NASA Pocket Statistics. January 1991.

Procurement Activities

JSC Annual Procurement Reports, Fiscal Years
1963-1990.

NASA Annual Procurement Report, FY1988.
NASA Headquarters.

NASA Pocket Statistics. January 1991.
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Sheehan, William: Speaker's Bureau Bulletin.
NASA Headquarters, September 1988.

NASA/JSC Budget Activities
NASA Pocke! Statistics. January 1991.
JSC Comptrc"~r's Office/BL.

Space News Roundup, NASA/JSC, December 2
and 23. 1988.

Sheehan, William: Speaker's Bureau Bulletin.
NASA Headquariers, September 1988.

Special Analyses of the Budget of the United
States Government. Office of Management
and Budget, Executive Office of the President,
FY1987—-1990.

Budget in Brief. Office of Management and
Budget, Executive Office of the President,
FY1988-90.

Budget of the United States. Office of
Management and of 2udget, Executive Office
of the President, 1988-91.

Economic Impact

Lang, Dave W.: The Impact of the Manned
Spacecraft Center on the Houston—Gulf Coast
Area NASA/MSC, July 1967.

Rodriguez, Louis J.; and Marchesini, Roberto:
“Impact of the NASA Johason Space Center
on the Houston Area Economy.” Texas
Business Review, November—Decembsar 1980,
pp. 325-326.

JSC Annual Economic impact Study, FY1990.
Office of the Comptroller.

JSC Comptrollers Office/BL. Q
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Minorities and Women by Organization

Minority female 270

N
7.3%
Minority male 369
10.0%
Non-Minority Female 946 — —— Non-Minority male 2,089
25.7% 56.9%

Nonminority Minority

Male Female Male Female

No. % No. % No. % No. % Total
Director/Staff (A) 53 387 59 43.1 7 541 18 13.1 137
Administratc B} 161 38.5 181 433 25 60 51 122 418
Center Operations (J) 153 453 105 311 47 139 33 98 336
Flight Crew Operations (C) 97 5857 51 293 16 G2 10 57 174
Mission Operaticns (D) 373 609 1656 253 43 70 41 87 612
Engineering (E) 537 646 137 165 111 134 46 56 831
Safety, Relaibaility and Quality Assurance (N) 103  57.5 27 1541 36 201 13 73 179
Information Systems (P} 73 570 32 250 13 10.2 10 7.8 128
WSTF (R) 33 66.0 8 160 7 140 2 40 50
Space and Life Sciences (S) 158 648 53 217 19 78 14 57 244
Space Shuttle Program Office (G,M,T,W) 117 588 52 261 16 8.0 14 7.0 199
Space Station Freedom Office {H) 8 615 3 2341 177 1 77 13
New Initiatives Office (I) 58 674 20 233 5 58 3 35 86
Space Station Project Office (K) 66 623 27 255 8 75 5 47 106
Orbiter and GFE: Project Office (V) 82 621 27 205 15 114 8 6.1 132
Lunar and Mars Exploration Office (X) 17 630 9 333 0 00 1 37 27
Total 2089 56.9 946 257 363 10.0 270 73 3674

Source: JSC Human Resources Office
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