
reconnaissance survey 
november 1981 

m/mm BBMM 



RECONNAISSANCE SURVEY 

MAN IN SPACE 

Denver Service Center 
National Park Service 

U.S. Department of the In te r io r 



CONTENTS 

PREFACE v 

INTRODUCTION 1 

RESOURCE DESCRIPTION 2 
Overview 2 
Sites and Facilities 6 

RESOURCE ANALYSIS 25 
Significance 25 
Theme Representation 28 

Cur rent Status 40 

OPTIONS FOR FURTHER ACTION 43 

APPENDIXES 44 

BIBLIOGRAPHY 92 

STUDY TEAM AND CONSULTANTS 95 

ill 



PREFACE 

The extent of the American commitment to space exploration was 
i l lustrated in the late 1950s when the press corps tu rned out in fu l l force 
to meet the original seven astronauts. In the next decade the National 
Aeronautics and Space Administrat ion fought for and won appropriations 
to send a man to the moon by 1970, and in July of 1969 the feat was 
accomplished. But even as the world paid homage to this amazing 
technological success, the nation began to move on to new challenges. 
Left behind were the vast array of abandoned launch complexes and 
hardware that had supported early space f l i gh t . 

Dur ing the 1970s the abandoned facil i t ies and equipment began to decay 
or rus t away, and many of the s t ruc tures were dismantled and salvaged 
for other purposes. Fortunately, du r ing th is period the Smithsonian 
Inst i tut ion commenced a project that culminated in the Air and Space 
Museum in Washington, the repository for much of the space memorabilia 
of the 1950s and 1960s. Smaller museums were also established at major 
iaunch and test faci l i t ies to exh ib i t the rocket ry and hardware of the 
"space race" days. Over the years ali of these museums have done an 
excellent job of preserving space ar t i fac ts , and thei r ef forts have been 
enthusiastically received. However, despite numerous preservat ion 
e f for ts , some of the most signif icant remaining features—the launch and 
test facil i t ies that were the heart of the manned space program—are st i l l 
unprotected. 

As an active member of the National Park Service Adv isory Board and 
Council since 1973, I was pleased to accept an assignment to aid the NPS 
reconnaissance team-on a survey of what remains of the massive ef for t 
that has been designated "Man in Space." Dur ing our survey of the 
Cape Canaveral faci l i t ies, ! saw my name in marble on a small slab at pad 
14, the Mercury launch s i te . I fe l t crumbling rus t on the Gemini erector 
and avoided walking under the remaining s t ruc ture where the exci t ing 
Gemini launches took place. I fel t remorse when I saw the f lak ing 
painted sign tha t commemorated my Apollo 7 launch—a sign that d id not 
note that Gus Grissom, Ed White, and Roger Chaffee died there . Final ly , 
I saw the pad where the lunar f l igh ts began and where the shutt les are 
now being launched. 

There is a c ry ing need to save some of the early launch and test 
faci l i t ies, and there are ways of f inancing such act iv i t ies without unduly 
burdening taxpayers. The new museums i l lustrate some of the 
possibi l i t ies. The ex is t ing v is i tor facil i t ies at the Kennedy Space Center 
are tremendously popular—nearly 2 million people v is i ted the center and 
the cape in 1980. TWA Services, which operates the v is i tor center, is 
cur rent ly invest ing heavily in those faci l i t ies, wi th anticipation of rapid 
return and potential donation to NASA. The Alabama Space and Rocket 
Center at Huntsvi l le is also a success—and an in t r igu ing ven tu re . That 
museum was f inanced by pr ivate business and state funds , and i t is 
se l f -suppor t ing . There i had a reunion wi th my mercury spacecraft, 
"Sigma 7 , " and I saw countless pieces of original hardware. The director 
wanted to discuss expansion plans. These and numerous other projects 
can well serve as an example for preservation efforts being proposed. 
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But the time has come to establish national pr ior i t ies and ident i fy 
additional methods for preserv ing the early space faci l i t ies in ways tha t 
wil i in t r igue earthbound backpackers as they reminisce about the lunar 
backpackers. 

Walter Sch i r ra , J r . 

Former astronaut Walter Schirra with "Sigma 7" at Alabama Space and Rocket Center 
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INTRODUCTION 

in September 1980 Congress passed Public Law 96-344 to expand and 
improve the administration of the Historic Sites, Bu i ld ings, and 
Ant iqui t ies Act of 1935. Section 18 of that law requi red that the 
secretary of the in ter io r , in consultation with the National Aeronautics 
and Space Administ rat ion, Department of Defense, and other concerned 
ent i t ies, conduct a s tudy of sites and events associated w i th the theme 
"iVtan in Space." The purpose of the s tudy , as defined by PL 96-344, 
was to " ident i fy the possible locations, components, and features of a new 
uni t of the national park system commemorative to th is theme, with special 
emphasis to be placed on the international ly historic event of the f i r s t 
human contact with the surface of the moon." The legislation f u r t he r 
requested that the s tudy investigate methods for safeguarding identif ied 
locations, s t ruc tu res , and instrumentation features and for displaying and 
in terpret ing them to the v is i t ing publ ic. 

This reconnaissance study documents the prel iminary f indings of the 
National Park Service s tudy team concerning the histor ic features 
associated with the U.S. space program, in part icular the f i r s t moon 
landing. The report includes an overview of the space program, a 
description of the major sites and facil i t ies associated wi th the program, 
and an analysis of the significance and condition of those features. The 
"Options" section at the end of the report indicates the studies and 
interim stabilization work that the team feels are necessary to adequately 
preserve and in terpret features that represent the substantial e f for t that 
went into making America's dream of space f l igh t a rea l i ty . 
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RESOURCE DESCRIPTION 

OVERVIEW 

In the past few decades mankind has begun one of the greatest 
adventures in the h istory of the human race—the exploration of space. 
By coupling a new technology and an old t radi t ion of explorat ion, men 
have orbi ted the ear th , landed on the moon, and sent unmanned probes 
to the planets. This yearning to escape the confining bonds of the 
earth's g rav i t y and atmosphere is an ancient dream of man. As early as 
the 2nd century A . D . , the Greek wr i ter Lucian of Samosata wrote of an 
imaginary journey to the moon. In 1865 Jules Verne published the classic 
account of a moon voyage in whicn earth lings are propeiied to the moon 
by a giant cannon (US NASA, Swenson et a l . 1976d, p. 3 ) . 

While some men were dreaming and wr i t i ng about travel to the moon, 
others such as Johannes Kepler, Galileo Galilei, and Isaac Newton were 
laying scientif ic groundwork in the areas of mathematics, physics, and 
astronomy that would permit the actual deed to be achieved (US NASA, 
Swenson et a i . 1976d, p. 5 ) . By the early 20th century Samuel Pierpont 
Langley and the Wright brothers were experimenting with the actual 
mechanics of heavier- than-ai r f l i g h t . The Wright brothers were the f i r s t 
to succeed when on December 17, 1903, they carr ied out " the f i r s t 
[ f l i gh t ] in the h istory of the world in which a machine car ry ing a man 
had raised itseif by i ts own power into the air in fu l l f l i gh t , had sailed 
without reduction in speed, and f inal ly landed at a point as high as that 
from which i t s tar ted" (USDI , NPS, Butowsky 1980, p. 20). 

Af ter the 1903 f l i gh t the development of the airplane proceeded rap id ly , 
and wi th in a few years Congress established NACA; the National Advisory 
Committee for Aeronautics, " to supervise and d i rect the scientif ic study 
of the problems of f l i gh t , with a view to thei r practical solution" (US 
NASA, Anderson 1976, p. 3 ) . Knowledge of aeronautical science and 
aviation technology increased dramatically under NACA guidance as 
witnessed by such achievements as the nonstop f l igh t of Charles 
Lindbergh from New York to Paris in 1927. 

NACA remained a smail agency unt i l World War I I . Dur ing that war the 
United States faced the possibil i ty of German-developed a i rcraf t that could 
f ly at speeds in excess of 400 miles an hour and at heights above 40,000 
feet. To support All ied war ef for ts and compete wi th German technology, 
the U.S. ini t iated experiments tha t eventual ly led to the development of 
the X - 1 , the c ra f t that exceeded the speed of sound on October 14, 1947. 
Within a decade after the end of the war, American jet-powered and 
rocket-powered a i rc ra f t had explored the upper limits of the atmosphere, 
f l y ing at an alt i tude of 80,000 to 90,000 feet . 

The next logical step was space f l igh t beyond the earth's atmosphere. 
However, unl ike the airplane, which could be powered by a reciprocating 
or a jet engine using atmospheric oxygen for i ts operat ion, a craf t that 
would f l y above the atmosphere required the development of rockets that 
would ca r ry every th ing needed for propulsion and operate independently 
from the environment. 
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American ef for ts in rocket ry had been advanced in the ear ly 20th cen tu ry 
by Robert H. Goddard, a pioneer in the f ie ld . Working in the 1920s and 
1930s, Goddard compiled an impressive record of achievements. He 
carr ied out the f i r s t recorded launching of a l iqu id-propel led rocket 
(1926), adapted the gyroscope to guide rockets, installed movable 
deflector vanes in a rocket exhaust nozzle scope to guide rockets, 
patented a design for a multistage rocket , developed fuel pumps for l iquid 
fuel motors, experimented wi th self-cooling and variable t h r u s t motors, 
and developed automatic parachute deployment for recovering instrumented 
rockets. 

While Goddard's achievements were considerable, he was not alone. In 
the same period interest in rocket ry and space explorat ion developed in 
Europe and especially in Germany. Societies of rocket theorists and 
experimenters were established ail over the cont inent . The most 
important of these societies, the German Society for Space T rave l , 
conducted many rocket tests du r ing the 1930s. By 1933 all German 
rocket experimentation was put under the control of the mi l i ta ry , and 
progress advanced at a rapid rate. The Germans established vast 
research and test ing facil i t ies at Peenernuende and by 1943 developed a 
large rocket , the famous V - 2 , capable of f l y ing over 200 miles w i th a 
speed of 3,500 miles per hour . This was the rocket used to bombard 
All ied targets iate in the war . 

In 1945 the American army captured an underground factory in the Harz 
Mountains that contained 100 part ia l ly assembled V-2 rockets. These 
rockets and about 125 German rocket specialists, inc luding Werner von 
Braun, were sent to America to continue rocket research work . 

From 1946 to 1951 more than 65 V-2 rockets were f i red at the Army's 
White Sands prov ing ground in New Mexico. The rockets carr ied monkeys 
aloft on four occasions. One V -2 , coupled with a WAC-Corporal rocket , 
achieved an alt i tude record of 244 miles in February 1949. In July 1950 
another V-2/WAC-Corporai combination was launched from Cape Canaveral, 
Flor ida, the A i r Force's newly activated long-range prov ing g round . 

As experiments cont inued, the supply of V-2 rockets available for 
research was rapidly disappearing and new rockets were needed, in June 
1950 the Army moved its team of 130 German rocket scientists and 
engineers from Fort Bliss at El Paso to the Army's Redstone Arsenal at 
Huntsv i l le , Alabama, along wi th 800 mil i tary and General Electric 
employees. This team developed the Redstone rocket , which burned 
l iquid oxygen and alcohol and had a th rus t of 75,000 pounds. In the 
next f ive years 36 Redstone rockets were f i red at Cape Canaveral to test 
s t r uc tu re , engine performance, and guidance, con t ro l , and t rack ing 
systems. 

Dur ing the same period the A i r Force was developing a separate rocket , 
the At las, which was designed to be America's f i r s t intercont inental 
ball istic missile. The Atlas would eventually develop a t h rus t of 360,000 
pounds and would be abie to boost a i V t o n payioad a distance of 6,300 
miles. 
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While America was developing the Redstone and Atlas rockets, the 
Russians were work ing on rockets of their own. On August 26, 1957, 
Tass, the Soviet news agency, announced the successful launch of an 
intercontinental multistage ball ist ic rocket. This success was followed on 
October 4, 1957, by the launching of the world's f i r s t art i f ic ial space 
satell ite, Sputnik 1 . 

In response to the Soviet achievement, the U.S. sought the immediate 
launch of an American satel l i te. The f i r s t launch attempt, in December 
1957, fa i led; the second, completed by the Army test group headed by 
Werner von Braun on January 3 1 , 1958, was successful. The f i r s t U.S. 
satell i te, Explorer 1 , returned useful data from space, revealing the 
existence of a deep zone of radiation—the "Van Allen Be l t " - -g i rd l i ng the 
ear th . 

By 1958 many inf luent ial members of Congress and the Executive branch 
had come to support the concept of a new national space program. In 
Apr i l the administration submitted a bil l call ing for the establishment of a 
national aeronautics and space agency, and on July 29 President 
Eisenhower signed the bi l l into law (PL 85-568, the National Aeronautics 
and Space A c t ) . On October 1 the National Aeronautics and Space 
Administration was off icial ly established, and most of the nation's diverse 
programs and interests in space exploration were consolidated under i ts 
contro l . One of NASA's major responsibil i t ies was the development and 
accomplishment of a program to put a man in o rb i t . In December the 
agency established Project Mercury , and in Apr i l 1959 i t selected the f i r s t 
seven astronauts for the manned space program. 

During 1959 and 1960 the American space program continued to grow both 
in terms of money and p r i o r i t y . However, in Apr i l 1961 the U.S. was 
again upstaged when Soviet cosmonaut Yur i Gagarin rode Vostock 1 into 
an orb i t around the ear th . The Soviet achievement shook Americans as 
had the satellite launch four years earl ier. Alan Shepard's 15-minute 
suborbital f l i gh t less than a month later seemed minor in comparison. 

Recognizing the impact of the Gagarin f l i gh t , President John Kennedy 
asked Vice President Lyndon Johnson to head a s tudy to develop a space 
program that would surpass the Soviet e f for t . Johnson, along with 
representatives from NASA and indus t ry , recommended a broad ten-year 
policy to provide major advances in the exploration of space, including 
manned space f l i gh t and planetary exploration and the development of a 
new family of boosters and satel l i tes. President Kennedy accepted th is 
recommendation and on May 25, 1961, proposed the following historic goal 
before a jo int session of the Congress: 

Now is the time to take longer strides—time for a great new 
American enterprise—time for th is nation to take a clearly 
leading role in space achievement, which in many ways may hold 
the key to our f u tu re on Ear th. . . . 

I believe th is nation should commit itself to achieving the goal , 
before this decade is ou t , of landing a man on the Moon and 
re turn ing him safely to the Ear th. No single space project in 
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th is period will be more impressive to mankind, or more 
important for the long-range exploration of space; and none will 
be so d i f f icu l t or expensive to accomplish (US NASA, Swenson 
et a i . 1976d, p. 362). 

President Kennedy had correct ly assessed the mood of the American 
people. Support was widespread. The decision to iand a man on the 
moon was endorsed by Congress v i r tua l l y without dissent. 

The American program to put a man in space and Sand on the moon now 
proceeded rap id ly . The program was organized into three phases: 
Projects Mercury, Gemini, and Apolio. Project Mercury, the manned 
space program that had been ini t iated in 1958, was executed in less than 
•Fiwoi \ ' < a a f c T h e n » * i m 3 r u /*»J'\i,o/-+i\/.Qe r\f t k o n.*-A!o<~*- u / & r o 4-/i r \ i ^ * » n 2 f T i a n n C i H 
( r v s^ y w<u » »/ . f i i » * . p i i m u i y whs j lit— K V <̂ «J> v> T L I » V |«/ 1 V j o c ; W O C w ^J i a u c a M I B H I I *i»_J 

spacecraft in orbital f l igh t around the ear th , to investigate man's 
performance capabilities in a weightless environment and his abi l i ty to 
funct ion in space, and to safely recover both man and spacecraft. The 
cra f t used in the Mercury program was a one-man, beli-shaped vehicle 
9.5 feet h igh and 6 feet across at i ts reent ry heat shield base. I t 
weighed approximately 4,250 pounds at l i f tof f and 2,400 pounds at 
recovery. The launch vehicle for the Mercury suborbital missions was a 
modified Redstone rocket generat ing 78,000 pounds of t h rus t at l i f to f f . A 
modified Atlas rocket whose three engines produced 367,000 pounds of 
t h r u s t was employed for the Mercury orbi tal f l ights (US NASA n . d . j k ] , 
p. 11). Six missions were successfully completed under Project. Mercury , 
inc luding the f i r s t U.S. orbi tal f l i gh t by John Glenn in 1962, and the 
program laid a sound foundation fo r the technology of manned space 
f l i g h t . 

Begun in 1964, Project Gemini was the intermediate step toward achieving 
a manned lunar landing, b r idg ing the gap between the shor t -dura t ion 
Mercury f l ights and the iong-durat ion missions proposed for the Apollo 
program. Major objectives of Project Gemini included demonstration that 
man can perform effect ively dur ing extended periods in space both wi th in 
and outside the protective environment of a spacecraft, development of 
rendezvous and docking techniques, and perfection of controlled reent ry 
and landing procedures. The two-man Gemini spacecraft was also a 
beli-shaped vehicle; however, i t was almost twice as heavy, 20 percent 
larger , and contained 50 percent more volume than the Mercury 
spacecraft. The launch vehicle was a modified Ai r Force Ti tan II rocket , 
which produced a th rus t of 430,000 pounds at l i f to f f (US NASA n . d . j k ] , 
p. 11). The Gemini program provided the f i r s t American demonstration of 
orbi ta l rendezvous and docking--a cr i t ical maneuver for a manned lunar 
landing. 

Apol lo, the largest and most ambitious of the manned space programs, had 
as its goal the landing of astronauts on the moon and their safe re tu rn to 
ea r th . The three-man Apollo spacecraft weighed 45 tons and consisted of 
three sections—the command, serv ice, and lunar modules. Provid ing the 
muscle to launch the spacecraft was the Saturn family of heavy vehicles. 
Developing 1.5 million pounds of t h rus t at l i f to f f , Saturn I. the f i r s t in 
the l ine, demonstrated the feasibi l i ty of c lustered rocket boosters and 
ver i f ied the operation of the vehicle guidance and control system. Saturn 
I was succeeded by Saturn I B , rated at 1.6 million pounds of t h rus t at 

5 



l i f to f f (US NASA n . d . [ k ] , pp . 12-13). Saturn IB rockets were used to 
launch the early unmanned Apollo test f l igh ts and the f i r s t manned f l i gh t , 
Apollo 7, which carr ied astronauts on a ten-day ear th orbi ta l mission. 

Lunar missions, beginning in December 1968, used Saturn V iaunch 
vehicles. The Apol lo/Saturn V space vehicle was 363 feet ta l l , weighed 
over 6 million pounds, and had 7.5 million pounds of t h r u s t at l i f tof f (US 
NASA n . d . [ k ] , pp . 12-13). The f i r s t three manned missions using th is 
vehicle, Apollos 8, 9, and 10, marked the successful completion of ail the 
complicated lunar orbi ta l maneuvers—the f i r s t moon o r b i t , the f i r s t 
manned f l igh t of a lunar module, and the separation, rendezvous, and 
docking of the lunar module wi th the command/service modules—paving 
the way for the moon-ianding attempt. 

On July 20, 1969, the goal of landing a man on the moon was achieved 
when Apollo 11 astronauts successfully executed h is to ry 's f i r s t lunar 
landing. Commander Neil Armstrong and lunar module pi lot Edwin A ld r in 
set foot on the surface, while pi lot Michael Collins orb i ted in the command 
module. This "giant leap for mankind" was followed by six additional 
moon missions, dur ing which extensive exploration and sample collection 
were successfully conducted. (A list of all U.S. manned space f l igh ts 
and thei r crews is included in appendix G of this r e p o r t . ) 

Dr . Thomas Paine, NASA administrator when Apollo 11 made the f i rs t 
lunar landing, noted on the f i f t h anniversary of the mission: 

The fundamental signif icance of Apollo was that for the f i r s t 
time mankind has been given a vision of the th in biosphere that 
surrounds our beauti ful blue planet, Ear th, which as we now 
know, is the f ragi le home of aii the life that so far has been 
detected in our solar system. And for the f i r s t t ime, 
ter rest r ia l l ife that evolved here on th is planet over bi l l ions of 
years has reached out to touch another wor ld (US NASA 
n . d . [ k ] , pp . 12-13). 

SITES AND FACILITIES 

The facil i t ies that have served as par t of the American space program are 
as diverse as the technological and engineering innovations of the 20th 
century . The program, and i ts most widely recognized accomplishment of 
landing men on the moon, grew out of a th i r s t for explorat ion as well as 
a healthy sp i r i t of competit ion. The mi l i tary applications of rocket ry 
great ly accelerated research and development. The A i r Force's 
long-range prov ing ground at Cape Canaveral and the Army's Redstone 
Arsenal at Huntsvi i le were act ively involved by 1950. With the iaunch of 
Sputnik 1 in 1957, these areas became an integral par t of U.S. space 
ef for ts . The creation of the National Aeronautics and Space 
Administrat ion in 1958 and the establishment of the Kennedy Space Center 
in 1962 signalled the beginning of an American commitment that was to 
iead to the development of d iverse space exploration faci l i t ies throughout 
the United States and the wor ld . A pr imary element in th is commitment 
was the involvement of tens of thousands of pr ivate f i rms- - f rom the 
McDonnell Douglas Corporat ion, prime contractor fo r the Mercury and 
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Gemini spacecrafts, to the Avica Company, which provided the flex lines 
for the lunar module. The contr ibut ions of ail these f irms have been 
cr i t ical to the overal l success of the space program. 

The features most d i rect iy associated with the space program of the 1950s 
and 1960s include the launch support s t ruc tures at Cape Canaveral A i r 
Force Stat ion, where 19 manned vehicles and hundreds of unmanned 
satel l i tes, experimental test rockets, lunar o rb i t ing c ra f t , and space 
probes were successfully launched; the larger and more advanced mobile 
launch facil i t ies and assembly and test bui ldings at NASA's Kennedy 
Space Center, site of the Apollo moon missions and the more recent 
Skylab, Apoi lo-Soyuz, and space shutt le launches; and the mission control 
and f l i gh t test facil i t ies at the Johnson Space Center in Houston. Other 
faci l i t ies, in part icular NASA's Marshall Space Flight Center in Huntsv i l le , 
have provided support in the test ing and assembly of rockets and 
spacecraft. Together, these features const i tute an invaluable resource 
for i l lus t ra t ing the h is tory and evolution of ear ly space f l i gh t . The four 
major sites and the i r historical funct ions are described below. All of 
these sites were vis i ted by the reconnaissance study team. 

Cape Canaveral A i r Force Station 

Cape Canaveral A i r Force Station lies on a peninsula on the east coast of 
central Florida between the Atlant ic Ocean and the Banana River in le t . I t 
is adjacent to the John F. Kennedy Space Center and about 15 miles 
nor th of Patrick A i r Force Base. Established as a prov ing ground in 
1949, Cape Canaveral contains some of the earl iest faci l i t ies associated 
wi th rocket experimentation and space explorat ion as well as an act ive 
space-age instal lation for cu r ren t mi l i tary and NASA programs. Within 
the boundaries are complete assembly and launch facil i t ies for ball ist ic 
missiles and space vehicles along wi th storage and dispersing stations fo r 
fuels and oxid izers. A landing s t r i p permits the a i r l i f t of launch vehicles 
di rect from the manufacturer to the cape. A deep-water port along the 
southern edge provides access to NASA's complex 39 for barges b r ing ing 
in the giant Saturn V rockets and also permits the serv ic ing of eastern 
test range (ETR) t rack ing ships and Navy ships and submarines used in 
the Polaris and Poseidon programs. 

The faci l i t ies active at Cape Canaveral du r ing the 1950s and 1960s include 
some 30 launch complexes, the or ig inal mission control center, and 
numerous support s t ruc tu res . (A descr ipt ion of each of the major 
resources and its association with the U.S. space program is included in 
appendix B of th is r e p o r t . ) Launch complexes that provided support for 
the Mercury program include 1 and 2, the heliport for Mercury manned 
launches; 3 and 4 , which served as a medical suppor t area dur ing the 
manned launches (complex 3 was also the site of the f i r s t cape launch in 
1950); 5 /6 , launch site for all of the Mercury/Redstone suborbital 
missions, inc luding the f i r s t U.S. manned launch by Alan Shepard in 
1961; 1 1 , 12, and 13, bui l t to support research and development of the 
Atlas family of rockets that were used in the Mercury manned orb i ta l 
missions; and 14, launch site for all the Mercury /At las manned orbi ta l 
f l i gh t s , inc luding the f i r s t U.S. orbi ta l mission by John Glenn in 1962. 
The or iginal mission control center , now deact ivated, guided operations 
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Mercury/Redstone spacecraft and service structure. 
Air Force Space Museum (compiex 26B), 
Cape Canaveral Air Force Station, 1981 

Marker commemorating the first U.S. orbital flight by 
John Glenn, complex 14, 
Cape Canaveral Air Force Station, 1981 

Marker commemorating the manned Gemini flights, complex 19, Cape Canaveral Air Force Station, 1981 
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f o r ail the Mercury f l i gh ts . Hangar S was used as crew quar ters and 
contained the "ciean rooms" fo r checking out the Mercury capsules. 
Complex 26, constructed for research and development of the Redstone 
rocket , was used to launch primates Ham, Gordo, Abie, and Baker in 
tests that led to Alan Shepard's successful f l i g h t . This complex includes 
the A i r Force Space Museum, an indoor/outdoor exh ib i t area that contains 
an extensive coiiection of historic rockets. 

The major launch complex involved with the Gemini program was 19, the 
site of ail ten manned orbi tal Gemini f l i gh ts . Several o ther complexes, 
including 15, 16, and 20, were used to test the Ti tan launch vehicles that 
supported the Gemini program. The Cape Canaveral mission control 
center directed the f i r s t three Gemini f l i gh ts ; the funct ion was then 
t ransfer red to the Johnson Space Center in Houston. 

The massive Apollo ef for t involved launch complexes 34 and 37 at Cape 
Canaveral. Complex 34 was bui l t to support the Saturn I f l ight test 
program and was then modified to launch the Apol lo/Saturn SB missions. 
The f i r s t successful manned Apollo f l i gh t wi th Walter Sch i r ra , Donn 
Cunningham, and Walter Eisle was launched from complex 34 in October 
1968. Complex 37 was also used in the Saturn I and IB test program; 
eight launches were made from this complex, inc luding the f i r s t f l i gh t of 
an Apollo lunar module in early 1968. Later Apollo missions used the 
Saturn V booster rocket and were launched from nearby complex 39 at the 
Kennedy Space Center. 

Many of the historic facil i t ies at Cape Canaveral have been deactivated 
and dismantled; others have been remodeled for use in cur rent programs. 
The need fo r immediate stabil ization of faci l i t ies not now in use is evident 
throughout the s i te . 

Kennedy Space Center 

The John F. Kennedy Space Center is on the east coast of Florida 
immediately nor th and west of Cape Canaveral A i r Force Stat ion. 
Established in July 1962 as the Launch Operations Center, i t was 
redesignated as the Kennedy Space Center in November 1963. 

The space center site is about 34 miles long and varies in width from 5 to 
10 miles. The or ig inal NASA purchase included more than 140,000 acres 
of land and water runn ing from the southern t ip of Cape Canaveral to 
Oak Hi l l . Since the agency was not in immediate need of the ent i re 
acreage, i t inv i ted the U.S. Fish and Wildlife Service to manage the 
natural areas. Mer r i t t Island Wildlife Refuge was established as a result 
of th is act ion. In 1975 Congress designated another par t of the space 
center and an area of mangrove t rees, beaches, and marshes immediately 
nor th of the center as Canaveral National Seashore. T h u s , all of the 
Sand in the wi id i i fe refuge and part of the land in the national seashore is 
either owned by NASA or managed subject to p r io r i t y use by the space 
. .*.»»..*. A .* »*.**»..»*>.*. u —. . . . u^.»» . .^. .-u^^t . . . ;*u. +u>. r\ -. ..*-> .̂ ~ ^ + n-f + t, r t 
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Inter ior permit t ing recreational use of port ions of the refuge and seashore 
on a noninterference basis. These areas are now open for day use 
(closed dur ing NASA launches) and are considered important natural and 
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recreational resources for the community and the nation (US NASA 1974a, 
p. 45; Ehrenhard 1976, pp . v i i i , 1 ) . 

The Kennedy Space Center is cur rent ly the major NASA launch 
organization for manned and unmanned space missions. As the lead 
center , I t launches manned space vehicles, unmanned planetary 
spacecraft, and scient i f ic , meteorological, and communications satel l i tes. 
The center also serves as the launch site for the reusable space shut t le , 
which has opened a new era in space t ransportat ion. The space center 
mission includes the planning and d i rect ing of space vehicle assembly, 
pref l ight preparation of space vehicles and their cargo, test and checkout 
of launch vehicles, spacecraft, and faci l i t ies, coordination of t rack ing and 
data acquisition requirements, countdown and launch operat ions, and 
landing operations and refurbishment of the space shut t le for fu tu re 
missions. Support ing th is pr imary mission are a host of technical and 
administrative funct ions, including design engineer ing, safety, qual i ty 
assurance, documentation, supp ly , maintenance, computer operat ions, and 
communications (US NASA n . d . [ a ] , p. 2 ) . 

Several facil i t ies at the Kennedy Space Center played a role in the Apollo 
program and manned moon f l i gh ts . (The major resources involved wi th 
the program are described in appendix B. ) Complex 39 was designed to 
launch the huge Apol lo/Saturn V spacecraft that eventual ly carr ied the 
f i r s t men to the moon. Other support s t ructures cr i t ical in launch 
preparation included the operations and checkout bu i l d ing , where the 
modular Apollo craft was checked for systems in tegr i t y before being 
united with the launch vehic le; the vehicle assembly bui ld ing (VAB) 
where the craf t was assembled on the launch vehic le; the mobile 
launchei—platform and umbilical tower—that supported the craf t before 
and dur ing takeoff (a mobile launcher modified to handle the Saturn IB 
spacecraft now rests on the nor th side of the V A B ) ; the mobile service 
s t ruc tu re ; and the c rawler - t ranspor te r , which carr ied the cra f t and its 
launcher from the VAB to the launch pad and the service s t ruc tu re from 
its park ing area to the pad. The operations and checkout bui ld ing also 
contained crew preparat ion areas, laboratories, medical faci l i t ies, and the 
Apollo mission high-at t i tude chambers, which were used to assemble and 
test the integrated command/service and docking modules in a simulated 
space environment. The f l i gh t crew support bui ld ing housed the Apollo 
mission simulators used to t ra in astronauts in f l ight conditions from earth 
launch to lunar landing and re tu rn ( the mission simulators, now 
deactivated, are available for viewing by interested v i s i t o r s ) . The iaunch 
control center next to the VAB directed prelaunch and launch operations 
for the Saturn IB and V vehicles. 

The Kennedy Space Center contains a major v is i tor information center that 
is operated by TWA Services under contract wi th NASA. The v is i tor 
center provides tours of past and present launch sites and support 
bui ld ings and has indoor/outdoor exhibi ts of spacecraft , rockets, and 
space equipment and products . 

Most of the faci l i t ies at the Kennedy Space Center have been modified to 
support the space shut t le program and are st i l l in active use. Act ive 
sites and facil i t ies are general ly not open to the publ ic . 
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Johnson Space Center 

The Lyndon B. Johnson Space Center is on NASA Highway 1 about 2 
miles east of the town of Webster and 20 miles southeast of Houston. 
Highway access to the site is along the Gulf Freeway ( U . S . 75) and NASA 
1 . Addit ional JSC facil i t ies are located at nearby Ell ington A i r Force 
Base (US NASA 1974a, p. 39) . 

The idea for the Johnson Space Center (or ig inal ly called the Manned 
Spacecraft Center) began in May 1961. At that t ime, President Kennedy, 
in keeping with his decision to accelerate the country 's space program, 
approved the formation of a new installation for NASA and its manned 
space f l ight e f fo r ts . By August a NASA survey team had searched the 
count ry and investigated 26 possible sites for the instal lat ion. A f te r 
completing evaluations, on September 19, 1961, NASA Administrator James 
E. Webb off ic ial ly announced that the new Manned Spacecraft Center 
(MSC) would be established on a 1,020-acre t ract near Houston. (The 
site was soon expanded to 1,620 acres wi th the purchase of an adjacent 
600-acre t r a c t . ) Webb stated that selection of the Houston site had been 
influenced by recent decisions to expand the launch complex at the 
At lant ic missile range (of which Cape Canaveral is pa r t ) and to establish 
a fabricat ion faci l i ty fo r large booster and vehicle stages at the Michoud 
plant near New Orleans. The Manned Spacecraft Center, the Michoud 
operat ion, and the Atlantic missile range would be an integrated 
enterpr ise coordinating the development, manufacture, and operation of 
the manned space program. 

Construct ion of facil i t ies at MSC commenced in 1962, and the majori ty of 
the bui ldings and the basic ut i l i t ies systems were completed by 1965 (US 
NASA 1980b, p. 5 ) . Since i ts opening, the center has part ic ipated wi th 
other NASA installations in the Mercury , Gemini, and Apollo space 
programs and in post-Apollo act iv i t ies. The Skylab space s tat ion, 
control led from JSC, served as the base for evaluations of manufactur ing 
methods in space, study of energy radiation from the sun, and s tudy of 
the capabil i ty for space monitoring of the environment and resources on 
ear th , JSC part icipated in the joint U .S . /U .S .S .R . (Apolto-Soyuz) space 
mission in 1975. The center has played a major role in achieving the 
national goal of a space t ranspor tat ion system. I t serves as the 
development center fo r the space shut t le and the operations center fo r 
the evolving transportat ion system (US NASA 1980b, p. 3 ) . 

Research and development act iv i t ies at JSC related to manned space f l i gh t 
include 

design, manufacture, tes t ing , qual i f icat ion, and del ivery of systems 
such as space sui ts , extravehicular act iv i ty systems, crew 
provis ions, and crew suppor t equipment 

astronaut t ra in ing 

development of Instrumentat ion, data management systems, and 
ground checkout systems used on manned spacecraft 
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analysis, development, and evaluation of spacecraft s t r uc tu res , 
materials, and thermal protect ion systems 

test ing and performance evaluation of spacecraft and spacecraft 
subsystems under simulated space and launch environmental 
condit ions, including ftammabiiity tests on materials and components 

planning and execution of manned and unmanned space environment 
simulation (thermal-vacuum) tests 

planning and development of spaceborne-ground te lemetry, 
communications, and t rack ing systems 

development, evaluation, and qualif ication test ing of small spacecraft 
propulsion engines, pyrotechnics, and electrical power systems and 
subsystems 

Facilities at the Johnson Space Center that supported the manned space 
program include the space environment simulation laboratory, which 
contained two man-rated chambers used to test the large, complex 
spacecraft of the Apollo program; the space environment effects 
laboratory, which had 11 smaller chambers for test ing space hardware; 
the mission control center, which provided ground-based control from 
launch th rough recovery for nine Gemini and all Apollo missions ( th i s 
faci l i ty contains the mission operations control rooms that were the 
principal command areas for f l i g h t s ) ; the lunar sampler bu i ld ing , wi th 
vaults and laboratories for storage of and research on moon samples; the 
f l ight acceleration fac i l i ty , which included a circular centr i fuge and 
chamber area with an environmentally control led simulator to t ra in 
astronauts and test equipment; and the mission simulation and t ra in ing 
fac i l i ty , which contained an Apollo mission simulator designed to 
familiarize crews with equipment, tasks, procedures, and emergency f l i gh t 
s i tuat ions. The public af fa irs faci l i ty contains an auditor ium and a lobby 
area w i th exh ib i t s . Space center tours begin in th is bu i l d i ng . 

Al l of the facil i t ies at JSC are st i l l in active use, but most have been 
substantial ly modified to support the space shut t le program. A more 
detailed descript ion of the major faci l i t ies is included in appendix B. 

Marshal! Space Fl ight Center and Alabama Space and Rocket Center 

The George C. Marshall Space Fl ight Center lies wi th in the Redstone 
Arsenal , which has common boundaries wi th the cit ies of Tr iana, Madison, 
and Huntsv i l le , Alabama. NASA administers facil i t ies and 1,840 acres of 
land at the site under a use permit wi th the Department of the A rmy . 
There is deep-water access from the Tennessee River and a loading dock 
3 miles from the main NASA complex. The Louisville and Nashvil le 
Railroad and Southern Railway serve the s i te , and the Redstone ai r f ie ld is 
less than a mile from the headquarters area. 

The pr imary mission of the Marshall Space Fl ight Center is the 
development and provision of space transportat ion systems, orb i ta l 
systems, scientif ic payloads, and other systems for present and fu tu re 
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space explorat ion. It is also responsible for d i rect ing operations at the 
Michoud Assembly Facility and the Siidell Computer Complex. The center 
contains four test stands used to examine various stages of Saturn 
rockets and the original stand for test ing Redstone launch vehicles. I t 
also includes a wide spectrum of technical faci l i t ies and equipment 
organized into laboratories. Many of these facil i t ies are the only ones of 
their k ind in the world (US NASA 1974a, p. 77) . The more important 
facil it ies and s t ructures associated with the ef for t to land a man on the 
moon are described in appendix B. 

The Alabama Space and Rocket Center is adjacent to the Marshall Space 
Fl ight Center. The rocket center is s ta te- run and financed iargeiy 
through pr ivate donat ion. It serves as the official v is i tor information 
„ _ „ « . _ „ * — ^ « / t - . * . . . K - 1 i - . ~ - j f r . ~ . ^ i I i i c A „ » - , . . ~ . : - - : i „ ~ . » ~ „ . , - . . ~ ^ - . * • * i ~ ~ 
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Redstone Arsenal in Huntsvi l le. Exhibits include an Apol lo/Saturn V 
rocket, a Redstone rocket , a Mercury/At las rocket, and hardware from 
the Skylab and Spacelab programs. The center also has an Apollo 
command module, a lunar landing module, and Gemini and Mercury 
spacecraft on display. Other areas of the museum include a photo mural 
displaying important events in Werner von Braun's l i fe , a display of an 
Apollo moon rock, and i l lustrat ions of d i f ferent types of technology 
developed from the space program. 

Other NASA Facilities 

The fol lowing NASA facil i t ies provided suppor t fo r the manned space 
program of the 1960s and 1970s, but were only ind i rect ly associated with 
the ef for t to land a man on the moon. These faci l i t ies, most of which are 
st i l l actively involved in aeronautics and space-related funct ions, were not 
visi ted by the study team. 

Ames Research Center. The Ames Research Center is at the south end 
of San Francisco Bay 35 miles southeast of San Francisco and 10 miles 
northwest of San Jose. Moffett Field, a naval air s tat ion, is contiguous 
to the south and east. The air f ie ld runways are shared with the Navy. 

Programs of the Ames Research Center are directed toward research and 
technology development in the fields of aeronautics, space science, l i fe 
science, and spacecraft construct ion. Ames has specialized facil i t ies for 
research, inc luding wind tunnels (subsonic to hyperson ic) , motion-based 
f l igh t simulators, advanced digi ta l computation systems, experimental 
a i rc ra f t , and a var iety of well-equipped ground-based and airborne 
laboratories (US NASA 1974a, p. 15). 

Dryden Flight Research Center. The Hugh L. Dryden Fl ight Research 
Center, in the Mojave Desert about 60 miles northeast, of the Los Angeles 
metropolitan area, is a division of the Ames Research Center. It occupies 
land at Edwards Ai r Force Base under U.S. A i r Force permit. 

The Dryden center was established as a major faci l i tv fo r aeronautical 
f l ight research. I t provides research and test ing on problems of a i rc ra f t 
and f l igh t research vehicle takeoff and land ing, low speed f l i g h t , 
supersonic and hypersonic f l i gh t , and f l i gh t vehicle reentry in order to 
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