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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1968 ESTIMATES 

SUMMARY OF CONSTRUCTION OF FACILITIES BUDGET PLAN AS 
RECONCILED TO FINANCING SCHEDULE 

Fiscal Year Fiscal Year Fiscal Year 
1966 1967 1968 

Budset Activity 

Manned Space Flight •••••••••••• $17,477,496 $43,821,000 $27,900,000 
Scientific Investigations 

in Space . .....•.............. 8,024,300 
Space Applications ••••••••••••• 

4,879,000 6,985,000 

Space Technology ••••••••••••••• 13,435,000 8,589,000 8,335,000 
Aircraft Technology •••••••••••• 682,000 21,011,000 3,170,000 
Supporting Activities •••••••.•• 18,589,160 6,700,000 7,810,000 

Total Budget Plan . ........... $58,207,956 $85,000,000 $54,200,000 

l'inancins: 

Appropriation •••••••••••••••• $60,000,000 $83,000,000 $54,200,000 
Transferred from "Research 

and development" (79 Stat. 
534 and 80 Stat. 676) .••••• 940,300 2,000,000 

Appropriation 
(adjusted) ••••••••••••• 60,940,300 85,000,000 54,200,000 

Reprogramming to or from 
prior year budget plans •••• -2,732,344 

Total financing of 
budget plan •••..••••••• ~58.207.956 ~85 1 ooo.ooo ~54 1 2oo.ooo 

SUM 1 



• NATIONAL AERONAUTICS AND. SPACE ADMINISTRATION 

FISCAL YEAR 1968 ESTIMATES 

SUMMARY OF CONSTRUCTION OF FACILITIES BUDGET PLAN 
BY BUDGET ACTIVITY SHOWING LOCATION TOTALS INCLUDED IN EACH ACTIVITY 

Fiscal Year Fiscal Year Fiscal Year 
1966 1967 1968 

1. MANNED SPACE FLIGHT •••••.•••••• $17,477,496 $43,821,000 $27,900,000 

John F. Kennedy Space 
Center, NASA ••••.•••••••••• 6,029,570 34,021,000 22,595,000 

Manned Spacecraft Center •.•.• 4,180,000 9,100,000 2,425,000 
Marshall Space Flight Center. 1,955,690 870,000 
Michoud Assembly Facility •••• 296,819 700,000 2,010,000 
Various Locations ••••.•••••.. 5,015,417 

2. SCIENTIFIC INVESTIGATIONS 
IN SPACE • ••••••.•••.•..•...•• $8,024,300 $4,879,000 $6,985,000 

Ames Research Center ••••••••• 2,749,000 2,195,000 
Goddard Space Flight Center •• 2,400,000 565,000 

• Jet Propulsion Laboratory •••• 940,300 350,000 1,195,000-
John P. Kennedy Space 

Center, NASA •••••••.••••.•• 887,000 1,737,000 2,290,000 
Various Locations •••••••••••• 2,587,000 
Wallops Station ••••••••.••••• 1,048,000 205,000 740,000 

3. SPACE APPLICATIONS ••••••••••••• 

4. SPACE TECHNOLOGY •••••.•.••••••• $13,435,000 $8,589,000 $8,335,000 

Electronics Research Center .• 5,000,000 7,500,000 6,220,000 
Langley Research Center •••••. 7,568,000 1,089,000 
Lewis Research Center •.•••••• 867,000 2,115,000 

5. AIRCRAFT TECHNOLOGY •••..•••••.. $682,000 $21,011,000 $3,170,000 

Ames Research Center •.•.•..•• 3,170,000 
Langley Research Center •••..• 682,000 5,011,000 
Lewis Research Center ••••.••• 16,000,000 

• SUM 2 



• Fiscal Year Fiscal Year Fiscal Year 
1966 1967 1968 

6. SUPPORTING ACTIVITIES ••.••••.• $18,589,160 $6,700,000 $7,810,000 

Goddard Space Flight Center. 710,000 
Jet Propulsion Laboratory ••. 1,930,000 
Various Locations •••..•..••• 14,361,000 990,000 2,880,000 
Facility Planning and 

Design . ................... 4,228,160 5,000,000 3,000,000 

TOTA.L PIA.N • • • • • • • • • • • • • • • • • • • • • • • • ~58.207.956 ~85 1 0oo 1 ooo ~54 1 200 1 ooo 

• 

• SUM 3 



• NATIORAL ABRORAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1968 ESTIMATES 

SUMMARY or CONSTRUCTION OF FACILITIES BUDGET PLAN BY LOCATION 

Fiscal Year Fiscal Year Fiscal Year 
Location 1966 1967 1968 

Ames Research Center ••.•••••••.•.•• $2,749,000 $5,365,000 
Electronics Research Center •••.•••• 5,000,000 $7,500,000 6,220,000 
Goddard Space Flight Center •••••••• 2,400,000 710,000 565,000 
Jet Propulsion Laboratory ••••.••••• 940,300 350,000 3,125,000 
John F. Kennedy Space Center, RASA. 6,916,570 35,758,000 24,885,000 
Langley Research Center •••••••••• !. 8,250,000 6,100,000 
Lewis Research Center •••••••••••••• 867,000 16,000,000 2,115,000 
Manned Spacecraft Center ••••••••••• 4,180,000 9,100,000 2,425,000 
Marshall Space Flight Center ••••••• 1,955,690 870,000 
Michaud Assembly Facility •••••••••• 296,819 700,000 2,010,000 
Various Locations •••••••••••••••••• 19,376,417 3,577,000 2,880,000 
Wallops Station •••••••••••••••••.•• 1,048,000 205,000 740,000 
Facility Planning and Design •.••••• 4,228,160 5,000,000 3,000,000 

• Total Plan •••.••••••••.•••••••••• $58,207,956 $85,000,000 $54,200,000 

The geographic location of NASA installations is shown on the following page. 
Installations for which construction projects are requested in the fiscal 
year 1968 budget are identified • 

• SUM 4 
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NATIONAL AERONAUTICS AND SPACE AIMINISTRATION 

CONSTRUCTION OF FACILITIES 

' FISCAL YEAR 1968 ESTIMATES 

AMES RESEARCH CENTER 

Page No. 

Location plan . ............................................... . CF 1-1 

Su01118.ry . .••••••••.•••.••••.••.••.••••••..•.•..•••••••••••..••• CF 1-2 

Office of Space Science and Applications Project: 

Space science research laboratory •••.•••.•.••.••••••••.•••.• CF 1-3 

Office of Advanced Research and Technology Project: 

Heater replacement, 3.5 foot wind tunnel ..•.••••.••••••••••• CF 1-7 
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243-38I 0- 66 (Face p. C'F-l) 

N-200 
N-201 
N-202 
N-203 
N-204 
;".:-204A 
N'-206 
N-206A 
N-207 
N-206 
N-209 
N-210 
N-211 
N-212 
N-213 
N-214 
N-2Io 
N-216 
N-2IFI 
N-219 
N-220 
N-221 
N-222 
N-221 
N-224 
N-225 
N-226 
N-227 
N-227A 
N-227B 
!'l-2'27C 
N-227D 
N-?2H 
N-229 
!'J-229A 
N-230 
N-211 
N-232 
N-23:1 
N-234 
N-235 
N-236 
N-217 
~<~1M 
N-2:~9 
N-240 
N-241 
N-242 
N-24:l 
N-24-1 

LEGEND 
ADMINISTRATION BUILDING 
AUDITORIUM 
ADMINISTHATION BUILDING ANNEX 
ENGINEERING SERVICES BUILDING 
SPACE TECHNOLOGY BUILDING 
SPACE TECHNOLOGY BUILDING ANNEX 
12-FOOT PHESSIJRE WIND TllNNEL 
12-FOOT PRESSURE WIND Tl.JNNEL. A\IXILIAHIF.S BUILDING 
1- BY 3- FOOT St:PERSONIC Wlfo.<U Tt Nl'iEL 
SIJPEHSONIC FHEE-FLIGHT WIND TUNNEL 
PRF.SSPHIZED BALLISTIC HANCE 
FLIGHT SIMULATION LABOHATOHY 
AIRPLANE HANGAR AND SHOP 
STRPCTURAL FABHWATION SHOP 
INSTHP!\1ENT HESEAHCH LABOHATORY 
MODEL FINISHING SHOP 
7- BY !0-F()(YI' WIND TUNNEL, NO. I 
7- BY HI-FOOT WIND TUNNEL, NO. 2 
14-FOOT TRANSONIC WIND TUNNEL 
ELE("J'RICAL SEHVICES BlliLDING 
TECHNICAL SEHVICES BUILDING 
40- BY 80-FOOT WIND TllNNEL 
2- BY 2-FOOT TRANSONIC WIND T\INNEL 
HYPERVELOf'ITY BALLISTIC RANGE 
PAYLOAD INTEGHATION AND TEST FACILITY 
SUBSTATION 
6- BY 6-FOOT S\IPEHSONIC WIND TUN~L 
UNITARY PLAN WIND TUNNELS BUILDING 
II-FOOT TRANSONIC WIND TlJNNEL 
9- BY 7-FOOT SUPERSONIC WIND TUNNEL 
8- BY 7-FOOT SUP~;RSONIC' WIND T!INNEL 
UNITARY PLAN WIND TUNNELS, APXILIAHY BUILDING 
1- FOOT SHOCK Tt:NNLL 
3.;-FOOT HYPERSONIC WIND TUNNEL 
.1.5-FOOT HYPERSONIC WIND TUNNEL. AUXILIARIES Bl'ILDING 
PHYSICAL SCIENCES HESEARCH LABORATORY 
HYPERSONIC HF.LIIJ!\1 TUNNEL 
PILOT MODEL OF HYPEHVF.LOCITY FREE FLIGHT FACILITY 
DATA HEDIJCTION BUILDING 
GASDYNAMICS LABORATORY 
IAFETERIA BUILDING 
BIOSCIENn; LABORATORY 
HYPERVELOCJTY FREE FLinHT FACILITY 
MACII .';{)HELIUM Tl'NNEL 
LIFE S('JENCES RESEARCII LABORATORY 
SPACE EN\'IHON\lt:!'-:1' RESEAHCII FA('ILITY 
AD!\11NISTRATIVE MA"'AGn!E"'T BPILDING 
STRlH.TtiRAL DYNA:\11C" LABORATORY 
1- LIGHl' AND GUDANCI-. ~IMLLATIOt-; LABORATORY 
SYSTF:\f~ E:-.;CINEEHI:\<; F:\CILITY 

, ........................................................................................................................ :. 
FACILITIES UNDER CONSTRUCTION 

A. FLIGHT AND GUIDANCE SIMUlATION lABORATORY 
B. SYSTEMS ENGINEERING FACILITY 

AUTHORIZED PRO_.JEGTS {1967) - NONE 

~SED PROJECTS - FY 1968 

s- F. SCTF.Nr.F. RF.SF.ARr.H TARORATORY 

AMES RESEARCH CENTER 
FISCAL YEAR 1968 ESTIMATES 

LOCATION PLAN 
DATE: DECEMBER 7, 1966 

·NORTH· 
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• CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

SPACE SCIENCE RESEARCH LABORATORY 

AUTHORIZATION LINE ITEM: Ames Research Center 

PROGRAM OFFICE FOR THE PROJECT: Office of Space Science and Applications 

LOCATION OF PROJECT: Moffett Field, Santa Clara County, California 

COGNIZANT NASA INSTALLATION: Ames Research Center 

TYPE OF CONSTRUCTION PROJECT: New 

FUNDING: 

FY 1967 and Prior Years $98,000 

FY 1968 Estimate 2,195,000 

Total Funding Through FY 1968 $2,293,000 

.OJECT COST ESTIMATE: 

Unit of Unit Total 
Measure Quantity Cost Cost 

Land Acquisition 

Construction $1,845,000 

Site development LS $36,400 36,400 
Roads, parking, walks LS 32,200 32,200 
Utilities LS 23,000 23,000 
Electrical construction LS 57,500 57,500 
Building construction Sq. Ft. 71,560 21.76 1,557,500 
Special building con-

struction features LS 138,400 138,400 

Equipment $332,000 

Installation and alteration 
to long path gas cell, 
low level counting lab., 
etc. LS 107,500 107,500 

Ion probe Each 1 99,400 99,400 
Ultraclean room LS 50,300 50,300 

• Flight systems integration 
and calibration equipment LS 74,800 74,800 

cF 1-3 



• Unit of Unit Total 
Measure Quantity Cost Cost 

Design 

Subtotal $2,177,000 

Fallout Shelter 18,000 

TOTAL ~2.195.000 

PROJECT PURPOSE: 

This facility will provide adequate laboratories, research equipment 
areas, and engineering space for the Space Sciences Division, which was 
established at Ames in 1962, and consolidate over $2,000,000 worth of 
existing scientific research equipment and Space Science personnel currently 
located in five temporary areas at the Center. 

PROJECT DESCRIPTION: 

The proposed laboratory building will consist of two stories, a basement, 
and a mechanical equipment room located on the roof, with a total floor area 
of approximately 58,000 square feet. It will include physics and chemistry 
laboratories, a refrigerated room, and a data processing room. An adjoining 

•
at bay of approximately 13,000 square feet will provide for the calibra-
on and integration of flight experiments and sounding rocket payloads. 

The test bay will also house an existing long path optical gas cell, 25 
meters in length, and an existing low level radioactivity counting laboratory, 
including shielding. 

PROJECT JUSTIFICATION: 

The Space Sciences Division at Ames conducts research in the space 
sciences encompassing both space flight and ground based laboratory activ­
ities. The scope of these activities is divided basically into scientific 
research in the fields of planetary atmospheres, planetary geology, astro­
physics, and interplanetary particles and magnetic fields. The Division is 
now heavily involved in flight experiments, and facilities to breadboard 
such experiments are required for testing, integration, and the calibration 
of components prior to final assembly for programs underway. The present 
direct flight and post flight commitments include plasma probe experiments 
on Explorers XIV, XVIII, XXI, XXVIII, and XXXIII, OGO I and III, and 
Pioneers VI, VII, C and D; and magnetometer exper1ments for the anchored IMP 
E and Pioneer C, D and E. A galactic hydrogen experiment is under develop­
ment, and numerous other experiments involving infrared telescopes, resonance 
probes, lasers, fast neutron detectors, and ion mass analyzers are being 
planned as part of the on-going research work. Experiments designed to 
detect magnetic fields and particles on the surface of the moon are being 
proposed for Apollo or Apollo Applications Programs. Associated with these 

• CF 1-4 



•
urrent or projected flight experiments is a coordinated supporting ground 
ased research program, much of which involves heavy equipment such as a 

hypervelocity vertical gas gun used in lunar impact studies, and an infrared 
gas cell, used in support of planetary atmosphere proarams, both facilities 
beina unique in the scientific world. 

The various research equipment& are presently housed in temporary loca­
tions in high vibration and noise environments which make the conduct of 
precise scientific investigations extremely difficult and inefficient. 
Most of the space occupied by the Space Sciences Division has been borrowed 
from other organizations. For instance, the optical gas cell and radio­
activity counting laboratory are located in hangar apace which should be 
immediately returned to the aeronautical programs for their expanded 
requirements. 

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: None 

• 

• CF l-5 
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• CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

HEATER REPLACEMENT, 3.5 FOOT WIND TUNNEL 

Atn'HORIZATION LINE ITEM: Ames Research Center 

PROGRAM OFFICE FOR THE PROJECT: Office of Advanced Research and Technology 

LOCATION OF PROJECT: Moffett Field, Santa Clara County, California 

COGNIZANT NASA INSTALLATION: Ames Research Center 

TYPE OF CONSTRUCTION PROJECT: Alteration 

FUNDING: 

FY 1967 and Prior Years 

FY 1968 Estimate 

Total Funding Through FY 1968 

.ROJECT COST ESTIMATE: 

Land Acquisition 

Construction 

Removal of existing 
refractory 

Installation of new 
refractory 

Refractory (matrix) 
material 

Refractory (insulation) 
material 

Equipment 

Instruments tion 
Grate support system 

Design 

Fallout Shelter (Not feasible) 

• 

$190,000 

3,170,000 

$3,360,000 

Unit of 
Measure Quantity 

LS 

LS 

LS 

LS 

LS 
LS 

TOTAL 

Unit 
~ 

Total 
Cost 

$3,001,000 

$10,000 10,000 

66,000 66,000 

2,184,000 2,184,000 

741,000 741,000 

74,000 
95,000 

$169,000 

74,000 
95,000 

None 

$3,170,000 
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~ROJICT PURPOSE: 

The purpose of the alteration is to replace the present refractory 
pebbles, refractory insulation, grate support system, and instrumentation 
of the heater of the 3.5 foot hypersonic wind tunnel with newly designed 
components that will greatly improve the allowable performance of the wind 
tunnel. This increased performance will permit better simulation of the 
flight environment at hypersonic speeds. Correct simulation is critical 
to various studies such as those involving viscous effects. The other 
major purpose of the alteration is to miniaize the abrasion of models, 
instrumentation, and model support systems by minimizing the dust from 
erosion of the refractory materials. 

PROJECT DESCRIPTION: 

The existing 3.5 foot hypersonic wind tunnel is essentially a blowdown 
wind tunnel consisting primarily of a storage type pebble-bed heater, a 
tandem arrangement of interchangeable nozzles, a test section model support 
area, a supersonic-subsonic diffuser, an aftercooler and vacuum storage 
spheres. A gas recompression, separation and storage system with necessary 
buildings and controls complete the basic components. 

The structure was designed to operate in a test range of from Mach number 
5 to 15 at a maximum stagnation temperature and pressure of 4,500° Rankine (R) 
and 1,800 pounds per square inch absolute (psis) respectively. Mach number 
is varied in four discrete steps at 5, 7, 10 and 15 with fixed geometry 

•
zzles. In the present configuration the facility is temperature limited 
3,5000 R by the ceramic pebble-bed, and testing at the lower Mach number 

of 5 is severely limited by the damaging effects on models of ceramic dust 
in the airstream. At Mach number 7 dusting effects are tolerable although 
some model damage is evident, and at higher Mach numbers the problem 
vanishes since the dusting phenomenon is related to air flow through the 
heater which decreases with increasing Mach number. 

In a routine run, the pebble-bed is heated by an atmospheric burner 
located at top of heater shell to a predetermined temperature distribution 
so that during the test run, gas flow at a set temperature and pressure can 
be expanded through the nozzle and the test performed for the maximum time 
interval. 

The following modifications and additions are illustrated in the attached 
figure and are proposed to correct the dusting problem and to increase the 
maximum temperature to 4,500° R. 

1. Replacement of the pebble-bed core of the air heater with a cored 
brick configuration incorporating ceramic fabrication technology advances 
which have occurred since the facility was constructed. In order to insure 
alignment of holes in the matrix and to prevent relative motion, the bricks 
will be interlocked. 

• CF 1-8 



2. The use of dense, yttria-stabilized zirconia as the cored brick 

•
terial in the high temperature sections of the heater. 
3. Replacement of the existing wall insulating refractory material with 

yttria and caleta-stabilized zirconia as well as alumina. 
4. Replacement of the refractory support system (grate system). 

The above modifications and additions will be accomplished with a minimum 
facility down time of approximately three months. 

PROJECT 3USTIFICATION: 

The major effort in the 3.5 foot hypersonic wind tunnel at Ames Research 
Center is aerodynamic testing to improve the technology concerning hypersonic 
flight including air-breathing vehicles for commercial and military trans­
ports, recoverable launch vehicles, entry vehicles, and low altitude inter­
ceptor missiles. The maximum operating temperature is presently limited to 
3,500° R due to the ceramic materials used. A further limitation to the 
test conditions at the lower Mach numbers is a severe dusting problem which 
occurs for large volumes of air flow through the pebble-bed. The allowable 
operating pressures at a Mach number of 5 are too low to permit duplication 
of flight conditions at low altitudes. 

A material research study which was implemented at Ames Research Center 
has shown that cored brick made of yttria-stabilized zirconia when used as 
the heater matrix will permit operation at temperatures up to 4,5000 R with 

•

essentially dust-free conditions (less than 0.0001 pounds dust per pound of 
r). The cored brick, in addition to essentially eliminating the dusting 
oblem, permits the facility to be operated at a higher pressure since for 

a given mass flow, the pressure drop across the heater is only about one-
fourth that with pebbles. Increasing the tempera.ture limit to 4,500° R will 
permit the 3.5 foot wind tunnel to duplicate full-scale flight temperatures 
at a Mach number of 7 and thus support hypersonic air-breathing vehicle 
research at the desired Mach number levels. This increased operating temper­
ature potential will also provide for more realistic data at Mach numbers of 
10 and 15 for specific tests where viscous effects may be dominant. 

The additional temperature will also permit supersonic combustion studies 
since auto ignition of hydrogen would be possible (this requires the 4,500° R 
heater temperature). The present hypersonic-scramjet research and develop­
ment would be enhanced since the large tunnel size would permit component 
combinations such as the inlet-combustor system to be tested to determine 
the fuel-air mixing length requirement, burning length, and overall effic­
iency of the system. The high temperature capability would also permit the 
use of ablating materials to determine the effect of ablation on boundary­
layer flow (transition, etc.) and the attendant effect on heat transfer. 

This modification will significantly increase the usefulness of the 3.5 
foot hypersonic wind tunnel through an important extension of the operable 
Mach number-temperature-pressure range. Hence, actual flight conditions 
(Reynolds No. & enthalpy) can be duplicated in the laboratory over a much 
larger portion of the hypersonic flight corridor • 

• TIMATED FUTURE YEAR FUNDING FOR THIS PR03ECT: None 
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• CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

QUALIFICATIONS AND STANDARDS/COMPONENT TECHNOLOGY 

SPECIAL PURPOSE LABORATORY 

AUTHORIZATION LINE ITEM: Electronics Research Center 

PROGRAM OFFICE FOR THE PROJECT: Office of Advanced Research and Technology 

LOCATION OF PROJECT: Cambridge, Middlesex County, Massachusetts 

COGNIZANT NASA INSTALLATION: Electronics Research Center 

TYPE OF CONSTRUCTION PROJECT: New 

FUNDING: 

FY 1967 and Prior Years 

FY 1968 Estimate 

•

Total Funding ThJiough FY 1968 

OJECT COST ESTIMATE: 

• 

Land Acquisition 

Construction 

Building 
Special construction 

Equipment 

Unit of 
Measure 

Sq. Ft. 
Sq. Ft. 

Qualification and Standards Lab. 

Environmental test 
equipment 

Processing equipment 
Inspection and failure 

analysis 
Design criteria 

LS 
LS 

LS 
LS 

$133,000 

4,200,000 

$4,333,000 

Quantity 

50,000 
50,000 

Unit 
Cost 

$28.40 
14.76 

662,437 
284,073 

332,985 
386,505 

Total 
Cost 

$2,158,000 

1,420,000 
738,000 

$2,042,000 

662,437 
284,073 

332,985 
386,505 
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• Unit of Unit Total 
Measure Quantity Cost Cost 

Component Technology Lab. 

Materials for com• 
ponents LS 53,048 53,048 

Component development LS 68,942 68,942 
Supporting basic 

research LS 254,010 254,010 

Design 

Fallout Shelter -o-

TOTAL ~412001000 

PROJECT PURPOSE: 

This special purpose facility will provide equipment and facilities for 
the Qualifications and Standards Laboratory to perform research and advanced 
development on techniques for improving the reliability of current and future 
space electronic components. The Component Technology Laboratory will con­
duct a program of basic and applied research to probe the nature of materials, 
and to develop advanced types of electronic components·. 

~ECT DESCRIPTION: 

This special purpose laboratory building will house in its four levels 
(basement, podium, 2nd and 3rd floors) a variety of special research equip­
ment and provide working space for a number of personnel who will support the 
objectives of the Qualifications and Standards Laboratory and the Component 
Technology Laboratory, both subdivisions of electronic components research. 
This laboratory will provide working space for twenty scientists and ten 
lab technicians. The ground level (basement) comprises 20,000 square feet 
of floor space in which will be located most of the equipment with unusual 
building design characteristics (i.e., greater than normal floor loads, 
specialized foundations, vibration isolation mounts and ceiling heights in 
excess of twelve feet). The podium (1st floor) level consists of 10,000 
square feet and will contain, like the 2nd and 3rd floors, a portion of the 
special laboratory areas for fabrication and modification of experimental 
electronic components and some of the research office spaces. The 2nd and 
3rd floors each contain 10,000 square feet which will be devoted to the 
special laboratory areas with lesser load and height requirements. The 
building will be of permanent type construction and will contain the nec­
essary utility lines and equipment such as fans, pumps, electrical trans­
formers, and converter/regulators as required to provide the specialized 
environmental requirements of these laboratory areas • 
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------- --------------------------------------------------------------

411rOJECT JUSTIFICATION: 

Qualifications and Standards Laboratory - This portion of the project is 
required to provide facilities to house the Qualifications and Standards 
Laboratory and permit the staff to conduct component qualification testing 
and evaluation, conduct the physical, chemical and metallurgical studies 
necessary to determine mechanisms of failure in components and to establish 
electronic design fabrication and testing standards. The standards estab­
lished by this laboratory will materially reduce the complexity and high 
development costs which result when space systems are to be assembled from 
electronic components obtained from a large number of developers and 
suppliers using different basic fabrication and reliability qualification 
standards. This laboratory will be the NASA focal point for promulgation 
of space electronic component qualifications and standards. These qualifica­
tions and standards will also be supplemented with laboratory developed 
qualified parts lists, calibration methods and procedures, and environmental 
test criteria which will be invaluable to other groups within the Center, 
other NASA Centers, other government agencies and interested industrial and 
university groups. Special types of equipment will be used for subjecting 
electronic parts and devices to environmental rigors simulating those of 
space flight. These include large vibrators, shock testers, and accelerators, 
all requiring massive and ultra stable supports, thermal-vacuum chambers, 
ovens, and cryogenic chambers to be used for testing components in conditions 
that simulate the extreme temperatures and the vacuum of flight to deep 
space, and radiation sources to simulate the radiation of space. 

~ Speci~l processing equipment for assembling new versions of advanced types 
of components, and for reproducing the procedures used in making electronic 
components, will be used to determine the effect upon performance and quality 
of variations in those processes. These include epitaxy-growing equipment, 
diffusion furnaces, vacuum evaporators, microbonders and welders, laminar 
flow benches, photographic equipment, ion generators and electron beam guns. 
These require maximum precision of process, ultracleanliness, and accuracy 
of dimension;' accordingly, this equipment requires special vibration free 
mountings, and an environment that is free from contamination that would 
affect the parts being processed. 

A variety of electronic microscopes and probes, all uniquely constructed 
for use in examining electronic parts, together with X-ray analyzers, infra­
red probes, spectrometers, lasers, gas analyzers, ionscrubbers, and micro 
balances, will be used to detect the minute differences in dimensions, color, 
surface roughness, micro welds, and chemical composition. 

~ CF 2-5 



• 
Component Technology Laboratory - This portion of the project is to pro­

de facilities to house the Component Technology Laboratory and permit it 
to increase basic knowledge for advancing technology in the area of elec­
tronic components to provide the necessary capability to meet the requirements 
for successful accomplishment of NASA space missions. Advanced research 
will be carried out in the fields of solid state physics, low temperature, 
quantum electronics, high temperature, and imperfections in crystal structure. 
Materials research will be performed in semiconductors, magnetics, dielec­
trics, and materials evaluation. Microelectronic research will include thin 
films microelectronic techniques and molecular electronics. Physical elec­
tronics research will include electron emission studies, plasma research and 
surface studies. A capability is needed for advanced development of semi• 
conductor devices, vacuum tubes, electromechanical devices, and optical and 
display devices. This facility is needed to provide special purpose lab­
oratory space and research equipment to carry out the necessary in-house 
portion of the electronic components research program. This facility will 
house equipment for high magnetic field studies, radiation effect studies 
and other unique component development studies. 

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: None 

• 
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• CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

CENTER SUPPORt FACILITIES Ill 

AUTHORIZATION LINE ITEM: Electronics Research Center 

PROGRAM OFFICE FOR THE PROJECT: Office of Advanced Research and Technology 

LOCATION OF PRQJECT: Cambridge, Middlesex County, Massachusetts 

COGNIZANT NASA INSTALLATION: Electronics Research Center 

TYPE OF CONSTRUCTION PROJECT: New 

FUNDING: 

FY 1967 and Prior Years 

FY 1968 Estimate 

Total Funding Through FY 1968 

4111FRQJECT COST ESTIMATE: 

• 

Land Acquisition 

Construction 

Service drive 
Basement mech. space 
Technical support 

shops (basement) 
Refrigeration 

equipment 
Utilities extension, 

parking and site 
preparation 

EguipJDent 

Technical support 
shop equipment 

Unit of 
Measure 

Sq. Ft. 
Sq. Ft. 

Sq. Ft. 

LS 

LS 

LS 

$145,000 

2,020,000 

$2.165,000 

Quantity 

8,500 
2,200 

13,100 

Unit 
~ 

$34.00 
36.00 

36.00 

200,000 

630,000 

350,000 

Total 
Cost 

$1,670.000 

289,000 
79,000 

472,000 

200,000 

630,000 

$350,000 

350,000 

CF 2·8 



• Design 

Fallout Shelter (Not 
feasible) 

PROJECT PURPOSE: 

Unit of 
Measure 

Unit 
Quantity £2.!! 

TOTAL 

Total 
Cost 

None 

$2,020,000 

This project will be the third phase of utilities work and is required 
to provide support utilities to the mechanical rooms and buildings proposed 
for the FY 1968 Construction of Facilities Program. It will also provide 
space for the technical support shop which will provide support for the 
laboratories. This project will further provide the center court which 
ties in the architectural treatment of the Center, and provide for additions 
to the Refrigeration Plant and allow for overall site preparation. 

PRQJECT DESCRIPTION: 

This project will provide all utilities and facilities beyond the 
laboratory building lines and under and including the portions of the 
podium which will not be provided by the building construction. It will 
provide for the extension of utilities, installed in previous years, and 

•
stallation of new utilities from outside lines of the city of Cambridge 
d public utilities. This project will also include electrical and 

mechanical equipment for the mechanical equipment rooms adjacent to the 
laboratory buildings. In addition, basement space will be constructed 
to accommodate the support shop. This space will be of special con­
struction to accept the heavy loads and will provide greater than normal 
ceiling height for special shop equipment. This space also will provide, 
where necessary, specially designed foundations for unusually sensitive 
test equipment to be located in these shops. This project includes in­
creased capacity of utilities in the service building due to the growth 
of the Center. Additional auto parking spaces, area grading and site 
improvements are a part of this work. 

Equipment will be provided in this program to properly equip technical 
support shops to provide the necessary machinery, fabrication and test 
facilities to cover a broad range of research laboratory requirements. 

PROJECT JUSTIFICATION: 

Mechanical Spaces and Utilities - The Mechanical Spaces and Utilities, 
new and extensions, including increased refrigeration capacity, are re­
quired in order to permit the individual laboratories of the Center to 
operate. Without these necessary utilities, the new low rise laboratories 
will not function • 

• CF 2-9 



• 
Machine Shop - The laboratories have a strong demand for high quality, 

ersatile, in-house mechanical support for producing extreme accuracy 
characteristics required in space research support work. The fabrication 
and assembly shops will provide precision machining, assembling, fitting, 
metal forming services, and products of specialized wood and plastic equip• 
ment for use in research hardware. It will permit skilled personnel to 
accompany engineer• and scientists on field installations problems or 
tests. 

The fabrication shops will also provide a shop-stores system of 
individual shop stores which will contain material, parts, mechanical 
tools, and hardware which would be made available to research scientists 
for loan and issue. 

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: None 

• 

• CF 2-10 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

GODI\\RD SPACE FLIGHT CENTER 

I.,ocat ion plan • •.••.•..•••.•••.••..•••••.•.•••••.••••••.•.•••• 

SuiDIIUlry • ••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Office of Space Science and Applications Project: 

Utility modification and installation •••••••••••••••••••••• 
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• CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

UTILITY MODIFICATION AND INSTALLATION 

AUTHORIZATION LINE ITEM: Goddard Space Flight Center 

PROGRAM OFFICE FOR THE PROJECT: Office of Space Science and Applications 

LOCATION OF PROJECT: Greenbelt, Prince George's County, Maryland 

COGNIZANT NASA INSTALLATION: Goddard Space Flight Center 

TYPE OF CONSTRUCTION PROJECT: Alteration 

FUNDING: 

FY 1967 and Prior Years 

FY 1968 Estimate 

Total Funding Through FY 1968 

411iOJECT COST ESTIMATE: 

• 

Land Acquisition 

Construction 

Electrical equipment 
and primary cable 

Manholes and duct bank 

Equipment 

Design 

Fallout Shelter (Not 
feasible) 

Unit of 
Measure 

LS 
LS 

$35,000 

565,000 

$600,000 

Quantity 

TOTAL 

Unit 
~ 

304,000 
261,000 

Total 
Cost 

~565,000 

304,000 
261,000 

None 

~565,000 
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PROJECT PURPOSE: 

411JThis project provides for converting portions of the existing 4,160 volt 
power system load to the existing 13,800 volt power system (which has the 
capacity to absorb this conversion) to ensure Center-wide electric power 
reliability and the installation of power and communication ducts in areas 
now saturated. 

PROJECT DESCRIPTION: 

The conversion of a portion of the site electrical power 4,160 volt dis­
tribution system requires modifications and/or the installation of primary 
switches, small transformers, etc., in Buildings 2, 5, 6, 8, and 11, and 
primary power cables between those buildings as required. Basic transformer 
capacity of all buildings affected will remain the same except for Building 5, 
which present and future demand and operational requirements necessitates 
increasing the capacity of this system from 1,000 Kilovolt-Amperes (KVA) to 
2,000 KVA by the installation of a second transformer, for which provision 
was made when the building was constructed. In addition, underground power 
and communication ducts will be extended and installed in areas where present 
ducts are now saturated and provide for future requirements. 

PROJECT JUSTIFICATION: 

The 4,160 volt system at Goddard· Space Flight Center has two (2) trans-
formers, each served by one (1) of two 35 KV feeders from the Potomac Electric 

•
er Company (PEPCO) system on the primary side, and conne~~ed to a common 

on the secondary side. To ensure the degree of reliability now required 
for tracking and data real time functions and critical scientific experiments 
performed at the Center, each transformer should have the capacity to carry 
the entire load of the secondary bus for extended periods of time in the event 
the other transformer is out of service for maintenance or system failure. 
The load on the 4,160 volt system, however, has grown beyond the capacity of 
one transformer, and in the event one transformer is out of service it is 
necessary to remove area loads from the system. This operation greatly 
increases the probability of a complete 4,160 volt system failure due to 
human error an~ makes it necessary to curtail or cancel certain operations 
at the Center. 

Until the present, transformer down time has been due to primary.feeder 
outages, but there is also a possibility that a transformer failure can 
occur. The most common cause of primary feeder outages to date has been 
severe lightning storms, but there have been outages due to fallen trees and 
line pole failure on the PEPCO feeders beyond the installation property • 

• 243-381 0- 67- 5 
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•

To provide the reliability now required at the Center, it is proposed that 
tions of the 4,160 volt system load be transferred to the existing 13,800 

volt system which has considerable reserve capacity at the substation. With 
this transfer, the load on the 4,160 volt system will be reduced to a value 
which can be carried by one transformer for extended periods of time. 

The growth in the use of automatic data processing systems with the 
accompanying increase in data transmission lines, and the installation of 
duplicate power feeders to provide the reliability required for tracking and 
data real time functions have saturated existing underground duct systems in 
several areas. Interconnections between the various components of the 360 
series computer system will further impact the power and communication duct 
system. It is proposed that additional ducts be installed in the impacted 
areas to relieve these crowded conditions and provide a reasonable capacity 
for normal growth. 

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: None 

• 
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• CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

SPACE FLIGHT OPERATIONS FACILITY SYSTEMS DEVELOPMENT LABORATORY 

AUlliORIZATION LINE ITEM: Jet Propulsion Laboratory 

PROGRAM OFFICE FOR 11IE PROJECT: Office of Space Science and Applications 

LOCATION OF PROJECT: Pasadena, Los Angeles County, California 

COGNIZANT NASA INSTALLATION: Jet Propulsion Laboratory 

TYPE OF CONSTRUCTION PROJECT: New 

FUNDING: 

FY 1967 and Prior Years 

FY 1968 Estimate 

Total Funding Through FY 1968 

.ROJECT COST ESTIMATE: 

Land Acquisition 

Construction 

Site preparation 
Utilities 
Building construction 
Special raised computer 

laboratory flooring 

Equtpment 

Primary switchgear and 
transformer 

Special electrical and 
intercommunications 
system 

Installation of science 
computer facility 

• 243w381 0 - 67 - 6 

Unit of 
Measure 

LS 
LS 

Sq. Ft. 

Sq. Ft. 

LS 

LS 

LS 

$66,000 

1,195,000 

$1.261.000 

Quantity 

36,000 

10,000 

Unit 
Cost 

$15,000 
40,000 

28.39 

5.00 

30,000 

22,500 

15,500 

Total 
Cost 

$1,127,000 

15,000 
40,000 

1,022,000 

50,000 

68,000 

30,000 

22,500 

15,500 

CF 4-4 



• De sip 

Fallout Shelter 

PROJECT PURPOSE: 

Unit 
Measure Quantity 

TOTAL 

Unit 
Cost 

Total 
Cost 

-0-

$1,195,000 

The proposed structure will provide: laboratory work space adjacent to 
the Space Flight Operations Facility (SFOF) to accommodate supporting 
automatic data processing system research and development activities. 

PROJECT DESCRIPTION: 

The proposed laboratory building will consist of two stories and a 
basement with a total floor area of approximately 36,000 square feet. 
The building will be of a steel frame and reinforced concrete construction 
and will be air-conditioned. Provision for a 7,960 square foot science 
computing facility. a 7,625 square foot data processing development work­
shop, a 4,800 square foot telecommunications development laboratory, and 
6,400 square feet of engineering office space for related technical and 
operational personnel are incorporated in the design of this laboratory • 

• 

xisting second generation automatic data processing equipment of the 
cientific computing facility, special purpose and peripheral equipment 

such as key punches, verifiers. assorters, printers, and reproducers will 
be located with prototype third generation automatic data systems hard-
ware. 

PROJECT JUSTIFICATION: 

The modern high speed digital computer has profoundly affected the 
technology utilized in space research and exploration. Every technical 
discipline is affected--propulsion, structures, guidance, electronics, 
communications; and every phase is affected--research, development, test, 
mission control, and post-flight analysis. The application of computers 
is increasing rapidly in all areas of research, spacecraft design, space­
craft command and control, and spacecraft testing. Utilization of comput­
ers at the Jet Propulsion Laboratory falls into three broad classes: 
mission control and operations; the solution of engineering and scienti­
fic problems; and computer-based data systems for special purposes. 

In the first category, the Space Flight Operations Facility is used to 
support a number of programso The assignment of earth based command 
control and data acquisition responsibilities for automated spacecraft 
(such as the Langley Research Center managed Lunar Orbiter and the Ames 
Research Center managed Pioneer) to the JPL Deep Space Network (which was 

• CF 4-5 



•
ready fully committed to Surveyor and Mariner mission control as well 
backup of the Manned Space Flight Network for Apollo missions) has 

resulted during calendar year 1966 and early 1967 in essentially doubling 
the Mission Control Center supporting computers and peripheral equipment 
(such as the Surveyor television and Lunar Orbiter photographic recon­
struction systems located in the Space Flight Operations Facility). 

These multimission control activities have preempted joint use of the 
SFOF control center equipment and work areas. Technical personnel of the 
Systems Division and Deep Space Network who previously used the SFOF as 
a spawning ground for experimentation, development, and integration of 
software and new hardware components into the vital ground-based supporting 
data systems are in critical need of laboratory space. · 

The development, checkout and test of new com,Uter-based support systems 
capabilities will be carried out in the data processing development workshop 
and the telecommunications development laboratory on a non-interference 
basis with the SFOF operational activity. Technology utilized in the opera­
tional mode such as display systems, communications systems and simulation 
systems employing off-the-shelf third generation ADP equipment will be 
breadboarded by technical personnel of the Systems Division and Deep Space 
Network. 

The second category, general scientific and engineering computing systems 
now temporarily housed in one of the old wooden frame buildings will be 

cated in the scientific computing laboratory along with the direct 
rating personnel, and computer support services which include tape 

braries, key punch equipment, and various other files and support equip­
ment, which due to lack of space are now duplicated in other locations. 

The third category of equipment development, special computer-based data 
systems such as the Apollo Lunar Surface Experiment Package (ALSEP), Solar 
Wind Spectrometer Engineering Evaluation C~puters will also be conducted 
in this facility. 

Existing Deep Space Information System equipment will be located 
in a screen room in the communication laboratory to enable exhaustive tests 
of a complete telecommunications system including flight and ground support 
equipment. This capability does not now exist, with the consequence that 
important difficulties may not be discovered until after complete spacecraft 
or experiment system testing has commenced, at which time remedies are 
are expensive, difficult to check out, and time consuming, when the flight 
schedules can least afford delays. 

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: None 
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• CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

STANDBY PGIER PLANT FOR SPACE FLIGHT CPERATIONS FACILITY 
DEEP SPACE NEtwORK 

AUTHORIZATION LINE ITEM: Jet Propulsion Laboratory 

PROGRAM OFFICE FOR THE PROJECT: Office of Tracking and Data Acquisition 

LOCATION OF PROJECT: Pasadena, Los Angeles County, California 

COGNIZANT NASA INSTALLATION: Jet Propulsion Laboratory 

TYPE OF CONSTRUCTION PROJECT: Addition to existing building 

FUNDING: 

FY 1967 and Prior Years 

FY 1968 Estimate 

Total Funding Through FY 1968 

.OJECT COST ESTIMATE: 

• 

Land Acquisition 

Construction 

Building addition 
Relocate and modify 

existing 500 kilowatt 
engine generators 

Electrical distribution 
modifications 

Mechanical distribution 
Utilities 
Site development 

$135,000 

1,930,000 

$2,065,000 

Unit of 
Measure Quantity 

---

Sq. Ft. 

Each 

LS 
LS 
LS 
LS 

8,200 

2 

---

Unit 
~ 

$37.07 

29,000 

52,000 
58,000 
25,000 
15,000 

Total 
Cost 

$512,000 

304,000 

58,000 

52,000 
58,000 
25,000 
15,000 

CF 4-9 



• Equipment 

Prtmary generatin& 
equipment 

No break generating system 
Switchgear 
Air conditioning 
Freight hoist (5 ton) 
Maintenance crane (5 ton) 

Design 

Fallout Shelter (Not 
feasible) 

PROJECT PURPOSE: 

Unit of 
Measure Quantity 

LS 
LS ---
LS 
LS 

Each 1 
Each 1 

---
TOTAL 

Unit Total 
~ Cost 

$1,418,000 

$466,000 466,000 
564,000 564,000 
265,000 265,000 
100,000 100,000 

15,000 15,000 
8,000 8,000 

---
None 

$1.930,000 

It is the purpose of this project to provide power plant equipment and an 
engine generator room, with its control room, for emergency standby power 
for the Space Flight Operations Facility (SFOF). 

~QJECT DESCRIPTION: 

This project provides for the construction of an approximately 8,200 
square foot addition on the west side of building 230 (SFOF). This addition 
will be at basement level. The area will provide space for installation of 
additional engine generators with their accessories and controls. The no­
break power supplies will be installed in the east basement where the two 
existing engine generators are located. Certain modifications to the power 
distribution in the building are necessary in conJunction with the installa­
tion of the no-break and standby power systems. A 250 ton refrigeration 
chiller with its cooling tower will be added to the existing air conditioning 
system. 

PROJECT .JUSTIFICATION: 

Tbis project is essential to insure reliable,continuous emergency power 
for critical equipment during mission operations, in the event that commer­
cial power sources should fail or be interrupted. 

M a result of the expansion of SFOF computers, consoles, displays, and 
associated utilities since the initial construction of the facility, power 
requirements have increased from 1,500 Kf.lovolt .Amperes (KVA) to 3,500 KVA. 

· Tbis increased requirement has been met by an appropriate increase in com• 
mercial power sources. However, the emergency standby power supply source 

~ CF 4·10 



.. 

t be correspondingly increased. The existing building does not provide 
equate space to install the necessary additional emergency power units and 

consequently must be expanded. 

Computer equ~ment is extremely sensitive to input voltage variations; 
such variations can result in a loss of essential data during a critical 
mission period. The no-break power supplies will be used to isolate the 
computer voltage critical equipment from commercial power system voltage 
dips, etc. and will be carried on a separate bus system. 

The additional air conditioning equipment is essential to insure minimum 
back up to environmental control of critical computer instrumentation 
utilized during mission operations for extended periods of time. 

Without this project, the SFOF building will not have sufficient and 
dependable standby power to permit operation in the event of a commercial 
power failure during a critical mission period. 

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: None 

• 

• CF 4-ll 
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• NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

JOHN F. KENNED'l SPACE CENTER. NASA 

Page No. 

Location plan ............................................... . CF 5-l 

Su1IID8 ry . ..............•..............•....................... CF 5-2 

Office of Manned Space Flight Projects: 

Launch complex 39 . ........................................ . CF 5-3 

Alteration and rehabilitation of launch complex 
nos. 34 and 3 7 . ......................................... . CF 5-10 

Utility installation ••••••••••••••••••••••••••••••••••••••• CF 5-15 

Office of Space Science and Applications Project: 
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• CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

LAUNCH COMPLEX 39 

Atrl'HORIZATION LINE ITEM: John F. Kennedy Space Center, NASA 

PROGRAM OFFICE FOR THE PROJECT: Office of Manned Space Flight 

LOCAXION OF PROJECT: Merritt Island, Brevard County, Florida 

COGNIZANT NASA INSTALLATION: John F. Kennedy Space Center 

TYPE OF CONSTRUCTION PROJECT: Alterations 

FUNDING: 

FY 1967 and Prior Years 

FY 1968 Estimate 

Total Funding Through FY 1968 

~ROJECT COST ESTIMATE: 

• 

Land Acquisition 

Construction 

Vehicle assembly building, 
launch area facilities 

Launch umbilical tower 
refurbishment area 

Gaseous helium storage 
facility 

Modifications to pads A and B 
Modifications to mobile 

service structure 
Modifications to crawlerways 

Equipment 

Modifications to launch 
umbilical towers 

Photo support system 
Instrumentation 

$473,256,845 

16,660,000 

$489,916,845 

Unit of 
Measure Quantity 

---
Unit 
9.2tt 

LS --- $11,350,000 

LS 

LS 
LS 

LS 
LS 

LS 
LS 
LS 

------
---

482,000 

678,000 
550,000 

250,000 
420,000 

1,200,000 
900,000 
830,000 

Total 
9.2!L 

$13.730.000 

11,350,000 

482,000 

678,000 
550,000 

250,000 
420,000 

$2.930,000 

1,200,000 
900,000 
830,000 
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• Design 

Fallout Shelter (Not 
feasible) 

Unit of 
Measure Quantity 

TOTAL 

Unit 
Cost 

---

Total 
Cost 

None 

$16,660,000 

PRQJECT PURPOSE: 

This project provides for continuing the construction and outfitting of 
Launch Complex 39, and for modifications required in direct support of the 
erection, checkout, and launch of the Saturn V launch vehicles and Apollo 
spacecraft. 

PRQJECT DESCRIPTION: 

In Fiscal Year 1968, the following work must be accomplished at Launch 
Complex 39: 

Vehicle Assembly Buildina (VAB), Launch Area Facilities· Activation of 
the third high bay of the Vehicle Assembly Building and the third firing 
room of the Launch Control Center. This work includes the final adjust• 
ments and modifications to utilities, structural items and equipment in 

• order that the facility may be adapted to the vehicle and/or spacecraft 
configuration. 

• 

Funds will be required for contractual modifications resulting from 
settlement of disputes concerning such items as the values of work accom• 
plished, differences in interpretation of specifications, changes in site 
conditions, and project delay beyond the control of the contractor. 

Launch Umbilical Tower (LUT) Refurbishment Area - Modifications to Launch 
Umbilical Tower Park Position No. 3, will include an air compressor facil­
ity to provide a capability for sand blasting and spray painting operations; 
power interface pedestals to support welding operations, lighting, and 
general power source requirements; and an elevator/stairway pedestal to 
provide access from the ground to the forty foot level, or top deck. Also 
included are site preparation, utilities and high pressure gas lines that 
are needed for the refurbishment operations. 

Gaseous Helium Storage Facility - Additions to the helium storage capa­
bility, consisting of a battery of twenty 250 cubic foot tanks housed in 
a 1,500 square foot monolithic concrete building. Also included are the 
associated pipes, valves, manifold truck loading system, and hardstand • 
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•

Modifications to Pads A and B • The crawlerway tracks on Pads A and B will 
be modified by the installation of a leveling course of grout over the 
existing metal grid tracks, and the installation of a sheet metal plate 
surfacing. 

M~od::::.:i~f~i::,:c::::a::::t:.:i:.:::o:;:ns=-;.to:..:-:M:.::ob~i::.:l~e:...::S::::e.::.r.:.vi-=.c;::.:e;-:S::,:t::.:ru:.::.::c;.;t:.:::u:::.r.:.e • Ins tall a tion of disk brakes 
in the vertical drive system of the first two platforms to augment the 
existing brakes on the motors. This will incorporate automatic braking if 
the speed of a platform exceeds the desired rate, or if power fails. 

Modification to Crawlerways - Removal of existing pockets of marine clay 
below the surface of the crawlerway and replacement with suitable fill 
material. 

Modification to Launch Umbilical Towers - Installation of additional 
power supplies on the Launch Umbilical Towers, including switch gear, 
transformers, and panels, and a power monitoring system to allow remote 
control from the Launch Control Center. Also included are modifications 
to the engine deluge systems, the umbilical arm cooling water systems, and 
the wiring systems of the instrumentation network. 

Photo Support Systems - Installation of camera mounts, heat protection 
devices, remote control equipment, and related cables for the photographic 
system at Pad B • 

• 

Instrumentation - Installation of tracking and sensing equipment and 
instruments at Pad B, and improvements to such equipment on Pad A. 

PRQlECT JUSTIFICATION: 

Activation of the third high bay of the VAB, which is presently under 
construction, is necessary so that the facility may be adapted to the final 
configuration of the Saturn V space vehicle, and the LUT on which the vehicle 
will be erected. Based on the activation related to the first two high bays, 
it is known that utilities, communication systems, platforms, piping systems, 
and ground service equipment must undergo interface fit tests and facility 
checkout which will result in final adjustments and modifications. Funds will 
also be required for the settlement of contractor entitlements which will be 
negotiated. Based on an evaluation of completed construction contracts, it 
is known that a large number of contract modifications will be finalized 
during this period. Funds, over and above those currently authorized, will 
be required to effect settlement. 

Exterior facilities must be provided to support the refurbishment of the 
Launch Umbilical Towers between launches. This work cannot be performed 
within the VAB due to the adverse effects of these operations on internal 
environmental and communications systems • 
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• 
During the past year, operational tests and facility checkouts have been 

onducted to validate the constructed facilities. These operations, such as 
the movement of the crawler-transporters on the crawlerway and at the pad, 
wet tests, hot and cold flow tests, and fit tests with the LUT and a check-
out vehicle, have indicated that various modifications are necessary to 
improve the operational capability of the complex. As an example, during 
operations at Pad A with the LUT and Mobile Service Structure, it was quite 
difficult to maneuver the crawler transporter into the "let down" position. 
This was due to the composition of the existing trackways on the pad, con• 
sisting of a metal grid system filled with concrete, which caused excessive 
friction between crawler and the track, and a hanging of the crawler shoes 
on this uneven surface. Installation of metal plates on the tracks will 
relieve this situation, enabling the crawler to reduce its "let down" or 
"pick up" time. Another example is the platform braking problem on the 
Mobile Service Structure. During fit and operational tests at Pad A, it was 
determined that the existing disk brakes on the vertical drive motors are 
adequate under normal operating conditions. However, should a failure occur 
on any part of the drive system which raises or lowers the platforms, 
stresses could develop which could cause failure of the platform supports. 
The additional disk brakes on the drive system of each platform will eliminate 
this condition. 

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: It is estimated that $5 to 
$10 million will be required on a yearly basis to meet technical modifica­
tions dictated by specific test requirements • 

• 
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• CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

ALTERATION AND REHABILITATION OF LAUNCH C<ltPLEX NOS, 34 AND--37 

AUTHORIZATION LINI ITEM: John F. Kennedy Space Center, NASA 

PROGRAM OFFICE FOR THE PROJECT: Office of Manned Space Flight 

LOCATION OF PRQJECT: Merritt Island, Brevard County, Florida 

COGNIZANT NASA INSTALLATION: John F. Kennedy Space Center, NASA 

TYPE OF CONSTRUCTION: Alteration and Rehabilitation 

FUNDING: 

FY 1967 and Prior Years 

PY 1968 Estimate 

Total Funding Through PY 1968 

.ROJECT COST ESTIMATE: 

Unit of 
Measure 

Land Acquisition 

Construction 

Service structure and 
umbilical tower 
modifications LS 

Service structure 
elevator modifications LS 

Propellant and high 
pressure modifications LS 

Instrumentation and 
communications systems LS 

Equipment 

Service structure and 
umbilical tower LS 

Instrumentation and 
communication system LS 

• 

$97,859,834 

5,725,000 

$103,584,834 

Quantity 
Unit 
Qill 

$1,200,000 

1,350,000 

625,000 

350,000 

900,000 

1,300,000 

Total 
Cost 

$3,525,000 

1,200,000 

1,350,000 

625,000 

350,000 

2.2oo.ooo 

900,000 

1,300,000 
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• Design 

Fallout Shelter (Not 
feasible) 

Unit of 
Measure Quantity 

TOTAL 

Unit 
~ 

Total 
Cost 

None 

§5,725,000 

PROJECT PURPOSE: 

This project will provide for the alteration and rehabilitation of Launch 
Complex Nos. 34 and 37 facilities as required to support the continuing launch 
programs. 

PROJECT DESCRIPTION: 

The project will provide for the alteration and rehabilitation of each 
basic complex and includes all structural, electrical, mechanical, and 
propellant systems. Specifically, the project involves major repair work 
on the following items: 

• 
Service Structure and Umbilical Tower - Repair, replace or install 
materials and equipment such as structural members, electrical dis­
tribution main circuit breakers, the environmental control system 
and associated utility systems • 

Service Structure Elevators - Replacement of the worn and obsolete 
drum type elevators. 

Propellant and High Pressure Gas Systems - Repair and/or replacement 
of worn pumps, valves, piping and related systems. 

Instrumentation and Communication Systems - Repair and/or replacement 
of deteriorated or obsolete cabling, equipment and instrumentation. 

PROJECT JUSTIFICATION: 

This project is required to maintain the eomplexea in a state of operational 
readiness for continuing launch programs. The launch program and the exposure 
of the facilities to the corrosive atmosphere have caused deteriorating 
effects on the basic structure and critical subsystems. 

Based on experience and analysis, a rehabilitation and renovation program 
will have to be undertaken in the PY 1968 period to maintain the facilities 
in a condition to support continuing launch programs. Repairs or replacements 
must be undertaken that will encompass deteriorated structural members, 
electrical and environmental control systems, cabling, piping and instru­
mentation. A program of this type, which is essentially nonrecurring 
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intenance, is normal on a~y major structure. In this case the cycle has 
en accelerated by the manned and unmanned launches from these complexes 
d the corrosive effects of local climatic conditions. 

ESTIMATED FUTURE YEAR Ft.JNDING FOR THIS PROJECT: This requirement wil 1 be 
dependent upon the extent of follow-on and future programs. An estimated 
yearly expenditure of between $1 and $2 million will be required to safe­
guard the current investment • 

• 
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• CONSTRUCTION OP FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

UTILITY IHSTALLATION 

AUl'HORIZATIOif LINE ITEM: John F. Kennedy Space Center, RASA 

PROGRAM OFFICE POR THE PROJECT: Office of Manned Space Flight 

LOCATIOif OF PR&JECT: Merritt Island, Brevard County, Florida 

COGMIZAHT NASA IHSTALLATION: John F. Kennedy Space Center, NASA 

TYPE OF CONSTRUCTION PROJECT: Extension 

FUHDING: 

FY 1967 and Prior Years 

FY 1968 Estimate 

Total Funding Through FY 1968 

PROJECT COST ESTIMATE: 

• 
Land Acquisition 

Construction 

Unit of 
Measure 

High temperature hot 
water system LS 

Equipment 

De sip 

Fallout Shelter (Hot 
feasible) 

• 

Quantity 

$68,047,202 

210,000 

$68,257,202 

Unit 
Cost 

$210,000 

TOTAL 

Total 
Cost 

$210,000 

210,000 

None 

$210,099 
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.OJECT PURPOSE: 

~is project will provide for necessary extensions and i~rov ... nta to 
the high temperature hot water distribution system in the Merritt Island 
Industrial Area. 

PROJECT DESCRIPTION: 

This project provides for the installation of approximately 9,300 feet 
of high temperature hot water supply and return lines with necessary valves 
and fittings to interconnect the three high temperature hot water systems 
which presently serve the Merritt Island Industrial Area. 

PROJECT JUSTIFICATION: 

The Merritt Island Industrial Area is presently divided into three zones, 
each served by a separate high temperature hot water distribution system 
which provides temperature and humidity control to all the facilities 
in the complex. Under this arrangement, a break in the main line serving 
any one zone would cause a total loss of environmental control for all 
facilities served in that area. Many of the facilities, such as the 
computer rooms, laboratories, and spacecraft facilities require constant 
precise temperature and humidity control. Certain key activities which 
are interrelated are performed in facilities located in separate zones 
as exemplified by the Central Instrumentation Facility (Zone 1), Operations 

I Checkout (Zone 2) and the Fluid Test Complex (Zone 3). Because of 
ir interdependence it is imperative that environmental control be 
ntained in all these facilities to assure continued operations during 

test and launch periods. This project provides for the interconnection 
of the three high temperature hot water zones to assure an efficient and 
effective system. 

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: It is anticipated that 
additional funds will be required for utilities and center development 
to support any future construction program • 
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• CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

ALTERATIONS TO LAUNCH COMPLEX 17 

AUnlORIZATION LINE ITEM: John F. Kennedy Space Center, NASA 

PROGRAM OFFICE FOR mE PROJECT: Office of Space Science and Applications 

LOCATION OF PROJECT: Merritt Island, Brevard County, Florida 

COGNIZANT NASA INSTALLATICM: John F. Kennedy Space Center, NASA 

TYPE OF CONSTRUCTION PROJECT: Alterations 

FUNDING: 

FY 1967 and Prior Years 

FY 1968 Estimate 

Total Funding Through FY 1968 

PROJECT COST ESTIMATE: • 

• 

Land Acquisition 

Construction 

Launch vehicle 
service structure 

Umbilical tower 
Environmental enclosure 
Launcher deck 

Equipment 

Intercommunications system 
Complex public address 

system 
Launch control system 

consoles and 
instrumentation 

$4,663,500 

2.290.000 

$6.953.500 

Unit of 
Measure Quantity 

Unit 
~ 

---

LS 
LS 
LS 
LS 

LS 

LS 

LS 

---

--- $1,296,000 
341,000 
129,000 
117,000 

150,000 

73,000 

184,000 

Total 
Cost 

$1,883,000 

1,296,000 
341,000 
129,000 
117,000 

$407,000 

150,000 

73,000 

184,000 
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• Design 

Fallout Shelter (Not 
feasible) 

Unit of 
Measure 

---

Quantity 

---
---

TOlAL 

Unit 
~ 

Total 
~ 

None 

$2,290,000 

PROJECT PURPOSE: 

This project will provide the dual launch pad capability at Launch 
Complex 17 to support the preflight testing, checkout and launching of the 
long tank version of the Delta launch vehicle. 

PROJECT DESCRIPTION: 

Major alterations and extensions will be made to the launch vehicle mobile 
service structure and the fixed umbilical tower and launcher deck area on 
Launch Pad 17B to match the new external dimension of the stretched Delta 
configuration. The major alterations include: 

Service Structure Alterations (Pad 17B) - The existing service structure 
on the launch pad will be increased in height by 14\ feet by major 
structural additions at the base so that the special work platforms and 

• 
upper stage and spacecraft fuelin&electrical and instrumentation con• 
nections on the vehicle service structure will be in the proper location 
to carry out the prelaunch checks and servicing the Delta vehicle which 

• 

will use the 14\ foot longer Thor space booster as the first l~age. New 
railroad car trucks and tracks will be required to carry the added struc• 
ural weight of the tower and additional cables, pipes, ducts and asso­
ciated equipment will be installed to connect with the propellant and 
gaseous nitrogen storage tanks. The upper stage and spacecraft environ• 
mental enclosure will be extended to provide additional protection to the 
launch vehicle and operations crews. 

Umbilical Tower Extension (Pad 17B) - The fixed umbilical tower will be 
extended by splicing in a 14\ foot section so as to retain the same 
relative location of the external power, instrumentation and fueling 
connections on the tower to the vehicle, a new elevator and two mechan­
ically operated swing-away catwalks will be added to the tower to provide 
limited personnel access to the upper portion of the vehicle if required 
after the mobile service structure has been removed just prior to launch. 
The new structural steel section will have the necessary cables, pipes, 
ducta, and associated hardware to reconnect the exiating fueling and 
launch control equipment to the space vehicle • 
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• 

Launcher Deck Modifications (Pad 17B) - The exposed deck surrounding the 
launcher and hold down arms which support the vehicle prior to launch will 
be refurbished and strengthened by adding heavier steel plates and re­
arranging some of the cables and pipes in the immediate vicinity of the 
launcher. 

Launch Compiex Intercommunications - A new intercommunication system and 
public address system will be installed at the complex. The launch complex 
operational communication system which permits instantaneous voice contact 
between personnel in the blockhouse, at the launch pad, range control 
center, mission director, and the global tracking station network will be 
replaced throughout with new equipment which is compatible with the Air 
Force Eastern Test Range Communication System. All instruments located at 
the launcher and installed on the vehicle service structure and umbilical 
tower will be weatherproofed. Protective storage cabinets will be located 
at each intercom station for the storage of headsets and microphones. 

PRQJECT JUSTIFICATION: 

The Delta launch rate, averaging eight missions per year from Cape Kennedy, 
requires the use of the two existing pads, 17A and 17B, in order to maintain 
the capability and flexibility to support the mission requirements of programs 
such as Pioneer, Biosatellite, Intelstat, and the Explorer class spacecraft 
launchings. The modification to Pad 17A, started in FY 1967, will be ready 
to support the first Long Tank Delta mission in the spring of 1968. To 

nimize the ground facilities constraints for future scheduled missions using 
Delta vehicle, it is necessary to initiate the alterations to Pad 17B 

ring FY 1968. By prefabricating structural members and scheduling some of 
the updating work concurrently with the launch operation activity on Pad B 
while Pad A is being modified will reduce the time interval during which 
Delta launchings will be limited to a single pad. 

Of several alternate engineering approaches considered, the proposed 
extension to the vehicle service structure and umbilical tower was determined 
to be the most practical approach. Structural analysis and detailed facility 
condition studies have indicated that, although the basic structure is almost 
ten years old and has been continuously exposed to the severe corrosive 
environment of the Florida east coast, the proposed alterations can extend 
the useful life of these structures for several more years at approximately 
one half the cost of a new facility. 

The increase in thrust of the first stage engine and the solid propellant 
thrust augmentation system has essentially doubled the force of the flame 
impingement at lift off. Considerable damage occurs to the launch deck during 
each launch such as, blown steel plates and bumed plumbing and wiring in the 
immediate vicinity of the launcher. New heavy steel deck plates and the re­
arrangement of vulnerable launch vehicle servicing lines is required to 
minimize the refurbishment time and costs • 

• CF 5-20 



• 
The collateral communication system was designed to support the single 

age thor weapons system development launchings in 1957. This intercommuni• 
cation system has been added to in piecemeal fashion, as new requirements 
have developed to tie in the additional engineers and technicians preparing 
the upper stages of the Delta and spacecraft for launch. The system is now 
overloaded to the point that the existing amplifiers do not have the capacity 
to provide proper audio gain during countdown and has in some instances caused 
communications failure between the blockhouse and launch pad. A similar 
limitation exists in the amplifier capacity of the public address system 
which is used to contact personnel who, by the nature of their work, must 
move around the launch complex. 

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: $3,000,000 

• 

• CF 5·21 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

LEWIS RESEARCH CENTER 

Location plan .•••••••••••••••••••••••••••••••••••••••••••••••• 

Sunmary •••••••••••••••••••• ~ •••••••••••••••••••••••••••••••••• 

Office of Advanced Research and Technology Projects: 

Land acquisition (Cleveland) •••••••••••••••••••••••••••••••• 

Land acquisition (Plum Brook) ••••••••••••••••••••••••••••••• 
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• CONSTRUCTION OF FACUlTIES 

FISCAL YEAR 1968 ESTIMATES 

LAND ACQUISITION (CLEVELAND) 

AUTHORIZATION LINE ITEM: Lewis Research Center 

PROGRAM OFFICE FOR THE PROJECT: Office of Advanced Research and Technology 

LOCATION OF PROJECT: Cleveland, Cuyahoga County, Ohio 

COGNIZANT NASA INSTALLATION: Lewis Research Center 

TYPE OF CONSTRUCTION PROJECT: New 

FUNDING: 

FY 1967 and Prior Years 

FY 1968 Estimate 

Total Funding Through FY 1968 

PROJECT COST ESTIMATE: • 
Land Acquisition 

Construction 

Equipment 

Design 

Fallout Shelter (Not feasible) 

PROJECT PURPOSE: 

Unit of 

$ -o-

15,000 

$15,000 

Measure Quantity 

Acre 15 

TOTAL 

Unit 
£ill 

Total 
Cost 

$1,000 $15,000 

None 

$15,000 

The purpose of this project is to purchase 15 acres of land leased by 
the Government • 

• CF 6-4 



PROJECT DESCRIPTION: 

~ The land involved consists of lS acres now leaaed fro. the City of 
Cleveland. It is located north of Brookpark Road and adjacent to the Lewis 
Research center's North 10 acres, on which the Development Engineering 
Building and the Development Engineering Building Annex have been recently 
constructed. Ninety percent of the parking facilities for these two office 
buildings, with housing for about 1,000 persons, are located on the leased 
land. An extension of Underpass Road, which was recently constructed under 
Brookpark Road to relieve traffic congestion at the Center's main entrance, 
also passes over this leased land to give a direct access to Grayton Road. 

PROJECT JUSTIFICATION: 

If, at some future date, the City of Cleveland requires the land for 
municipal purposes and refuses to renew the lease there will be in­
sufficient parking space for the Development Engineering Buildings and 
the efficiency of Government operations will suffer. There is no other 
adjacent land which could be used for parking. Loss of our lease would 
also cut off our direct access to Grayton Road which feeds traffic into 
the Center from the north. 

ESTIMATED FU'l'UR.E YEAR FUNDING FOR THIS PROJECT: None 

~ 

~ 
243-381 0- 67 - 11 
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• CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

LAND ACQUISITION (PLUM BROOK) 

AUTHORIZATION LINE ITEM: Lewis Research Center (Plum Brook) 

PROGRAM OFFICE FOR THE PROJECT: Office of Advanced Research and Technology 

LOCATION OF PROJECT: Sandusky, Erie County, Ohio 

COGNIZANT NASA INSTALLATION: Lewis Research Center 

TYPE OF CONSTRUCTION PROJECT: New 

FUNDING: 

FY 1967 and Prior Years 

FY 1968 Estimate 

Total Funding Thr.ough FY 1968 

PROJECT COST ESTIMATE: 

• 

• 

Land Acquisition 

Construction 

Equipment 

Design 

Fallout Shelter (Not 
feasible) 

$96,000 

2.100,000 

$2 196,000 

Unit of 
Measure Quantity 

Acre 3,000 

TOTAL 

Unit 
~ 

Total 
Cost 

$700.00 $2,100,000 

None 

$2,100,000 

CF 6-7 



PROJECT PURPOSE: 

4IIJ The acquisition of land proposed under this project will allow for the 
establishment of a buffer zone around the perimeter of the Plum Brook Station, 
precluding the establishment of a concentrated populace immediately adjacent 
to the Plum Brook Station. It will also provide land for a future entrance 
to the station from U. s. Route 250. 

PROJECT DESCRIPTION: 

This project involves the acquisition of approximately 3,000 acres of land 
surrounding Plum Brook Station, for the establishment of a buffer zone and a 
future entrance. 

PROJECT JUSTIFICATION: 

Plum Brook Station, Sandusky, Ohio was established to conduct the large 
scale, and more hazardous research programs assigned to the Lewis Research 
Center. The Station has been developed from a tract of land obtained from 
the U. s. Army Ordnance Department. The Ordnance Works was utilized for the 
manufacture and storage of ammunition. Because of the potential explosion 
hazard, the U. S. Army established a ''buffer zone" surrounding the present 
boundary of Plum Brook Station thus preventing the construction of homes and 
industrial plants immediately adjacent to the Ordnance Works. When the Army 
no longer required the Plum Brook works for the manufacture of ammunition, 
and prior to its acquisition by Lewis Research Center, the U. s. Army re-

•

ned the ''buffer zone" land parcels to private use. The deeds to these 
eels contained a recapture clause and restrictions limiting the use of 

land to agriculture for a period of twenty years after date of title transfer. 
These restrictions will begin to expire in 1969. NASA management believes 
that the buffer zone concept has great merit and is requesting that a 
modified buffer zone be reestablished. 

Realistically, the growth of Plum Brook Station is limited by boundaries 
imposed by Ohio Route 250, Mason, Patton Tract, and Bogart Roads. The pro­
posed buffer zone is in basic conformity with these boundaries and contains 
an area of approximately 3,000 acres which is about equal to the area of the 
Ordnance buffer zone. However, certain areas within the natural boundaries 
have been omitted for economic or other practical reasons. 

The maximum hazard associated with a facility may be established either by 
the facility itself or by the experiment therein. In the case of the PlUm 
Brook reactor, the maximum hazard is set by the 60 megawatt reactor and the 
experiments contribute little or nothing to the maximum hazard. Conversely, 
for all other existing test facilities the experiment determines the nature 
and magnitude of the hazard. For example, the ~imum hazard assignable to 
the Spacecraft Propulsion Research Facility (Building No. 3211) is different 
for every test program because it is set primarily by the kinds and amount 
of propellant in the vehicle to be tested. Therefore, except for the reactor, 
available exclusion distance can strongly determine the ultimate capability 
of existing facilities at the Station • 

• CF 6-8 



• 

The increased experimental activity scheduled for Plum Brook Station will 
eate hazardous and nuisance conditions from which the immediately surround­

ng community can best be protected by exclusion distance. The present shape 
of the Station boundaries have large indentations which severely restrict the 
potential use of the existing facilities. By obtaining the parcels of land 
set forth in the subject project, the Station boundaries will provide greater 
exclusion distances from existing facilities. This will allow the utilization 
of existing facilities for expanded research programs and still retain a 
minimum potential hazard to the surrounding residential areas. 

Noise, radiation, toxicity and explosions are the principle types of 
hazards and nuisances associated with research programs. 

Noise generally falls into the nuisance category, but, when sufficient 
energy is present, noise can produce structural damage at considerable 
distance, i.e., broken glass, cracked plaster, etc. Generally speaking, 
noise poses the least threat to life and property but causes the most com­
plaints from citizens of the community. The Station has several facilities 
which can produce nuisance level noise at the property line. Examples are 
the steam ejectors for the "B" Complex, rocket engines at the Rocket Systems 
Test Sites ("J" Area), the exhaust jet from the Heat Transfer Facility, and 
the proposed ejector for the Cryogenic Propellant Tank Laboratory ("K" Site). 
Although studies are not yet complete, preliminary information indicates that 
the Hypersonic Tunnel Facility with a ramjet engine is likely to produce 
noise levels in the highest nuisance range • 

• 
The value of the proposed buffer can be illustrated by a couple of 

amples. Acquisition of the proposed buffer zone would increase the prop­
erty line distance from 1,500 to 3,400 feet for the Cryogenic Propellant Tank 
Laboratory (Building No. 2811) and from 2,300 to 5,900 feet for the Hyper­
sonic Tunnel Facility (Building No. 3411). The extra distance would provide 
an added attenuation of 13.5 and 17 decibels, respectively for the two facil­
ities. Such a reduction is very significant at over-all sound levels in the 
100 decibel range. A 10 decibel attenuation is equivalent to halving the 
perceived loudness. Since sound power at the source is proportional to 
rocket engine thrust, attenuations of 13.5 and 17 decibels would be equiv­
alent to reducing the source strength by 1 and 1~ orders of magnitude, 
respectively. This would easily change NASA's potential position from a 
highly objectionable to an excellent neighbor. 

Many rocket propellants are toxic {fluorine, nitrogen tetroxide, aeroxine, 
hydrazine, etc.) and therefore pose a si_gnificant safety and operating 
problem. The dilution of such materials into the atmosphere is strongly 
influenced by weather conditions. The advantage of distance can be illus­
trated by considering the Spacecraft Propulsion Research Facility ("B-2" 
stand). The proposed buffer would increase the fence line distance from 
about 3.800 feet to about 7,200 feet. For a moderately unfavorable weather 
condition (typical of late Fall through Spring), the extra distance would 
allow a slightly greater than threefold increase in the quantity of a toxic 
material that could be accidentally released for dissipation into the 
atmosphere. For materials such as hydrogen fluoride, the numbers would 

• CF 6-9 



•
crease from about 1000 to 3000 pounds and for materials such as nitrogen 
troxide (N204), the value would be increased from about 3000 to 10,500 

pounds. 

Toxicity and explosion hazards will always exist at Plum Brook because the 
Station was established to run tests using substantial quantities of liquid 
hydrogen, liquid fluorine, nitrogen tetroxide, and other hazardous propellants. 
The buffer zone would provide an added safety zone of low to zero population 
density. Presently, Plum Brook can store about 450,000 gallons of liquid 
hydrogen in the Station's dewars. The largest storage dewar holds 200,000 
gallons and the Advanced Nuclear Rocket Dynamics and Controls Facility run 
tank holds 46,000 gallons. The Cryogenic Propellant Tank Laboratory facility 
is working with flight-weight prototype tanks having capacities approaching 
5,000 gallons. The Heat Transfer Facility has a 6,000 gallon liquid hydrogen 
supply dewar that can be pressurized to over 2000 pounds per square inch 
gauge (PSIG). Fluorine is handled in trailers having a capacity of 5,000 
pounds. 

Radiation exposure is probably the worst type of accident and the least 
probable to occur. The AEC and the State of Ohio impose rigorous controls 
on the planned release of radioactive material. Therefore, increased 
exclusion distance is only beneficial for increased operating convenience and 
in case of an accident. The proposed buffer zone will not change the 
situation for the Plum Brook reactor facility but would increase the fence 
line distance from 3,000 feet to 4,000 feet for the Space Propulsion Facility. 

~TIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: None 

• CF 6•10 
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• NATIONAL AERONAUTICS AND SPACE Amt:INISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

MANNED SPACECRAFT CENTER 
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Office of Manned Space Flight Projects: 
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• CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

MODIFICATIONS TO THE ENVIRONMENTAL TESTING LABORATORY 

AUTHORIZATION LINE ITEM: Manned Spacecraft Center 

PROGRAM OFFICE FOR THE PROJECT: Office of Man~ed Space Flight 

LOCATION OF PROJECT: Houston, Harris County, Texas 

COGNIZANT NASA INSTALLATION: Manned Spacecraft Center 

TYPE OF CONSTRUCTION PROJECT: Modification 

FUNDING: 

FY 1967 and Prior Years $48,261,050 

FY 1968 Estimate 

Total Funding Through FY 1968 

1,900,000 

$50.161.050 

4111rOJECT COST ESTIMATE: 

• 

Land Acquisition 

Construction 

Addition of double man­
lock to chamber "A" 

Rehabilitation of 
solar simulation 
system 
Rehabilitation of 

simulator modules 
Replacement of sim­

ulator modules 
Modification of in­

strumentation 
controls and 
utilities 

Unit of 
Measure 

LS 

LS 

LS 

LS 

LS 

Quantity 
Unit 
£2.!1 

$410,000 

1,490,000 

{830,000) 

(540,000) 

{120,000) 

Total 
Cost 

$1,900,000 

410,000 

1,490,000 

{830,000) 

(540,000) 

{120,000) 

CF 7-3 



• Equipment 

Design 

Fallout Shelter (Not 
feasible) 

PROJECT PURPOSE: 

Unit of 
Measure 

Unit 
Quantity .£2!! 

TOTAL 

Total 
Cost 

None 

$1.900,000 

This project provides the necessary modifications and additions to im­
prove the safety and operational effectiveness of the Environmental Testing 
Laboratory. 

PROJECT DESCRIPTION: 

In the Fiscal Year 1968 time period, the following changes will be made: 

a. The existing single manlock in Chamber A will be converted to a 
double manlock. The double manlock will essentially consist of two single 
locks with an interconnecting door. Each lock will be nine feet by ten 
feet, with facilities for three men and will be equipped with pumping 

411Jnnections, three unbilical connections, and viewports. 

b. Components, subsystems and controls associated with the radiant 
sources of the solar simulator system of Chambers A and B will be modified 
and replaced to restore the operating characteristics and performance 
standards which are specified for these items. 

PROJECT JUSTIFICATION: 

The Laboratory now possesses the basic capability to simulate lunar 
conditions for testing spacecraft and evaluating the ability of astronauts 
to perform usefully within this environment. However, technological 
development, new requirements, and experience gained from operations and 
actual flights dictate a program for the improvement and upgrading of 
this facility. 

The single manlock at the 31 foot level of Chamber A is the only access 
to the upper portion of the spacecraft and crew station. At the time the 
Chamber was designed, the single manlock was considered a practical and 
economical solution to problems of ingress and egress, surveillance, control, 
and recovery of man in a simulated space environment. However, based on 
operating experience and practice of rescue procedures it has been deter­
mined that the single manlock should be converted to a double manlock. 
During manned operations one medical observer is required to be on standby 

• CF 7-4 



the manlock for each occupant of the Chamber. A double manlock will 
ovide greater operational flexibility for ingress and egress to the 
amber by permitting the medical personnel to remain in one lock under 

continuous environmental conditions while test engineers and crewmen move 
to and from the Chamber through the second lock. Exchanges of medical 
personnel will also be permitted during a test with one of the single 
manlocks always under pressure environment. The double manlock will make 
it possible to continue rescue operations in the event of a malfunction 
in one of the locks thus precluding a possible disaster. 

Operating experience indicates that in early FY 1968 the solar simulation 
system will require rehabilitation in order to retain operating character­
istics and reliability. The carbon arc radiant source is a complex mechanical 
device. Operation at high temperature levels and the production of carbon 
particles. which filter through the mechanism. result in a need for fre-
quent repair and replacement of worn parts. This repair is now being ac­
complished through routine maintenance. By Fiscal Year 1968 the system will 
have operated approximately 1 1 500 hours which is the limit of its life ex­
pectancy. Therefore. a general rehabilitation of the entire system will be 
necessary in order to maintain design standards. 

ESTUfATED FUTURE YEAR FUNDING FOR THIS PROJECT: ~e to the complex and 
sophisticated nature of this facility $1 to $2 million will be required 
on a yearly basis to retain present capabilities and incorporate tech­
nological advances • 

• 
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• CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

CENTER SUPPORT FACILITIES 

AUTHORIZATION LINE ITEM: Manned Spacecraft Center 

PROGRAM OFFICE FOR THE PROJECT: Office of Manned Space Flight 

LOCATION OF PROJECT: Houston, Harris County, Texas 

COGNIZANT NASA INSTALLATION: Manned Spacecraft Center 

TYPE OF CONSTRUCTION PROJECT: Alteration/Extension 

FUNDING: 

FY 1967 and Prior Years 

FY 1968 Estimate 

Total Funding Through FY 1968 

$21,245,031 

525 .ooo 

$21.770.031 

411JROJECT COST ESTIMATE: 

Unit of 
Measure 

Land Acquisition 

Construction 

MOdifications to the sewage 
treatment plant LS 

Access road LS 
Road construction with 

curbs and gutter LS 
Remove temporary road 

and ditch LS 
Lower pipeline LS 
Storm drainage system LS 

Equipment 

Design ---
Fallout Shelter (Not feasible) 

• 

Quantity 

---

---
---

TOTAL 

Unit 
£.2!!. 

---

$160,000 
36.5.000 

(183,.500) 

( 30,000) 
( 28,000) 
(123,.500 

Total 
Cost 

---
$525,000 

160,000 
365,000 

(183,.500) 

( 30,000) 
( 28,000) 
(123,.500) 

---

None 

$.52.5,000 
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JfOJECT PUBPOSE: 

..., This project will provide an increase in sewage treatment capacity and 
plant efficiency, and an access road fro. a major off-site thoroughfare to the 
western boundary of Manned Spacecraft Center. 

PROJECT DESCRIPTION: 

Modifications to the Sewage Treatment Plant - These modifications will 
provide for alterations-to the aerobic digester, addition to solids separation 
capacity, and installation of additional sludge drying facilities. The modifi­
cations will provide a more efficient and more composite plant which is nec­
essary to assure continued compliance with antipollution regulations. 

Access Road - This portion of the project provides for the off-site con­
struction of approximately 0.45 miles of road, designated as Space Center 
Boulevard, on right of way dedicated for public use. Specifically the road 
will connect Avenue B (a four lane, on-site road which terminates at the west 
boundary of MSC) to Bay Area Boulevard (a major traffic artery between the 
Gulf Freeway and Highway 146 that will parallel the northwest boundary of 
MSC). The work also includes removal of a temporary two lane road which pro­
vides access to Clear Lake City, lowering of a oil transmission pipeline, 
installation of curbs and gutters and a storm drainage system. 

-uarris County has agreed to accept the maintenance responsibility after 
final road construction is accepted , 

411lOJECT JUSTIFICATION: -

Modifications to the Sewaae Treatment Plant - Final effluent from the MSC 
sewage treatment plant is discharged into Clear Lake since no other disposal 
area is available. Regulations of the State of Texas and the requirements of 
the Federal Water Pollution Control Act specify that no waste shall be dis• 
charged into such waters if it contains any substances in concentrations which 
are hazardous to health or will result in harm to domestic animals, fish or 
wildlife. 

Since Clear Lake serves as the principal boating and fishing ground in the 
Houston area, the contamination of this body of water is a matter of concern 
to the State of Texas. The State Legislature has established a corporate 
body known as the Clear Creek Basin Authority to develop and execute a com• 
prehensive long range program for control of water pollution in the Clear 
Lake area. This authority has found that in order to preclude an early 
contamination of the lake all sewage disposal plants in the area, including 
the plant at MSC, must be operated at the highest level of efficiency. 

A recent survey of the sewage treatment plant has indicated that certain 
modifications must be made to improve operating efficiency in order to 
attain a final effluent that will not contribute to the problem • 
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Access Road - State-NASA Road l, which is the major access to the Manned 

•
cecraft Center, passes through a rapidly expanding mixture of residential 

commercial developments. The heavy traffic volume on State-NASA Road 1 
causes congestion during the morning and evening traffic peaks resulting in 
long delays and hazardous driving conditions. Despite staggered working 
shifts traffic entering and leaving the Center is delayed up to 30 minutes 
due to congestion on the serving highway. The average daily traffic volume 
on this major access presently exceeds 21,000 vehicles per day and is projected 
to increase to 37,000 vehicles per day by 1970. State-NASA Road 1 was designed 
for a daily volume of 18,000 vehicles. 

A solution to this congestion is to provide an additional major ingress­
egress point which is served by a different highway. The access road to be 
provided by this project will connect with the Bay Area Boulevard which is 
being constructed adjacent to the northwest boundary of the installation by 
the State of Texas, Harris County and the Humble Oil and Refining Company. 
The proposed access road will divert traffic from State-NASA Road l and pro­
vide an efficient distribution of traffic flow to and from the installation. 

ESTIMATED FUTUllE YEAB. FUNDING FOR THIS PRQ.JECT: It is anticipated that 
additional funds will be required for utilities and Center development to 
support any future construction programs • 

• 
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• NATIONAL AERONAUTICS AND SPACE AIMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

MARSHALL SPACE FLIGHT CENTER 

Location plan . ............................................... . 

Summa.ry . •.•.•..•.•.•••....••......••.•••...••..•.•..•••..•..•• 

Office of Manned Space Flight Projects: 
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r\ \\"':\ 
LEGEND 

EXISTING FACILITIES 

BLDG. 
NO. TITLE OR USE 

BLDG. 
110. TlTLE OR USE 

4200 CENTRAL LAB 1i OfFK:£ BLDG 4567 BOILER HOUSE 
4201 ENGINEERING a ADMINISTRATION 4& 70 ILOCC HOUSE 

4202 PRO.JECT EtiGINttR OfFICE 4e72 STATIC TEST T0WEJ1 
42:07 CENTRAl COIMatiCATIONS 4&85 COIIPONENTS TEST LABORATOitY 
4241 STORUE FIICIUTY 498 COLD CALIBRATION T£ST STAND 

424' TECHNICAL SERVICES OFFICE: 4605 NON-OESTIIUCTIV£ TESTING LAB 

42!50 T£CHNICAL IIIAIHTENANCE 4610 PROP. a YPICL£ EM. LM. 
4306 CAFETERIA 

4511 AERO-ASTROO'tNAMICS OPERATIONS 

4 512 SECUIUTY GUARD UNfT 

4 313 SERVICE SHOPS 

4551 TEST & DEYELOPNEHT SHOP 

4332 SltlRAGE 

4!$) FUEL TEST SiAi.O 

4551 TRAIIMG 

4!52 NITROGEN MANUf.V.:Tl!NrtG 
4553 PHOTO LABORATORY 
4571 PLANT IIAINTENAHCE 

4572 EOUIPIIIENT SltiRME 

4371 ASTRKIHIC,S LABORATORY 

4424 FRE STATION (ARMY) 

441& MOTOR POOL 

4471 SNC£ MUS£UM. Of'flCE a wtt's'E. 
441'$ HAl.ARDOUS OPERA~ LM. 
4475 IICC£l..£RATION TEST 8 CALIMATI)H 

4481 ~TRATION a EMGKERM 

4482 VEHICLE ~ SHOP 
4483 AUTDMOTIYE MMITMWC'£ SHOP 
4485 FJUHCW.. lrMNMIDIEJfT Of'f'ICE 
4487 ASTROICS LMDRATORY 

4411 .tUTOMATlt DATA PfiOCOSW8 
4412 ELECTRtC SHOP 
44U MAQtiE ~ 

4484 TEOtNCAL DOa.IIIENTAllON 

4514 UQIJI) tn'DAOIDI TEST STAND 
4522 TEST STAND 

S-4523 TEST STAND BUILDING 

S-4524 SUPPORT BUILDING 

4530 TEST STAND BUILDING 

4531 SUPPORT BUILDING 

45otO ACOUSTIC& MODEl. TEST FiiiCIUTY 

4612 MATEIUALI S10AAtE 
4613 COMPRESSOR EQUPMENT 

44516 ENG. OFFICE a lttQP 

4811 HYORAUUC TOT SHOP 

4619 TEST t.NTILOIO TEST ANNO 
4623 ACCElERATKIII TEST CEUS 

4&28 LOW l'DW'ERAl\IE TOT 
SM464e GSE II..OCKHOUIE: 
S--4647 HISH PRESS. AIR COMPfl. I'I..OG. 

3-<'~< •5 f.Uati PRESSURE FLUID FACILJTY 

S-4649 TRANSPORTATION HANGAR 
4650 TEST SHOP ll ~ LAB 

4655 COIIFONENTS SUPPORT atOP 
S-4655 F-1 PR£MRAT10N SHOP 

I-46H G S£ ASSDa.Y ...... 
S -46S 9 SUf>PORT IIUtLDING 
S-4660 BOILER PLANT 

4MS COWUfATJOH LAIORAlORY 
4eM TESTLAI~ 
4U7 NIUSTIUL WlT£111 PWIP ...,_ 
4670 SA1'I.RI Y STATIC TEST STAIIID 

4614 WEST MEA a.OCK ~ 
41118 F-1 ENGINE TEST STAtiO 
470& ASSDal' IHCJP 
4707 STRUCTURE FABAICATJON SHOP 
41'0e OUAUTY ASSUMHCE LA&. 
4710 LIQUID HYDitOIIEH TEST STAll) 

4 7 II PRECISION 11MHJE IHCP 

4712 IIIANlRICT\IWIII~LM. 

,723 f'EL..D IU.TERW.S TEITIIII L.AI. 
47'2& STEAM PLMT (MitY) 

4727 MAaH: .... 
4121 £QWIIIENT TE1T 1t1C1P 
4732 AEAO-ASTROOYNAIIICS FIICILITY 

4~8 F-1 TURBO PUMP TEST fACI'-ITY 4741 IERYU..I.IM U& 

4&50 SATURN Y DYNAIIK TEST STAND 4746 TEST l.AII. a OFF1CO 
4557 SATURN VIB OYtiAIIIIC T£ST STANO 4747 COIIPRESSOft STATION 
4558 DYNMHC CONTROl CENTER 4748 UC1U1D ~ TEST S1"Aim 

4561 PROPELLANT SUPPORT SHOP 4750 Hl8H ALTITUDE TEST CHAI&JI 
4564 £NGINE TEST STAND S- 475Z COIIIP. a SI.8-AISD&..Y SHOP 
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• CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

WATER POLLUTIOO COOTROL 

AUTHORIZATION LINE ITEM: Marshall Space Flight Center 

PROGRAM OFFICE FOR THE PROJECT: Office of Manned Space Flight 

LOCATION OF PROJECT: Huntsville, Madison County, Alabama 

COGNIZANT NASA INSTALLATION: Marshall Space Flight Center 

TYPE OF COOSTRUCTION PROJECT: Extension 

FUNDING: 

FY 1967 and Prior Years 

FY 1968 Estimate 

Total Funding Through FY 1968 

PROJECT COST ESTIMATE: • 

• 

Land Acquisition 

Construction 

Industrial area lagoons 
and piping 

Structural test area lagoon 
Dynamic test stand lagoon 
Industrial sewer extension 
Test area fuel collection 

basin 
Cyanide disposal facility 

Equipment 

Design 

Fallout Shelter (Not feasible) 

$38,000 

350,000 

$388,000 

Unit of 
Measure 

LS 
LS 
LS 
LS 

LS 
LS 

Unit 
Q_uantity 9.2!!. 

$247,400 
31,000 
46,000 

7,000 

17,000 
1,600 

TotAL 

Total 
Cost 

$350,000 

247,400 
31,000 
46,000 

7,000 

17,000 
1,600 

None 

!350,000 

CF 8-3 



.QJECT PURPOSE: 

This project will provide facilities for treatment of the chemical wastes 
generated by testing and manufacturing operations to preclude pollution of 
receiving streams and lakes. 

PROJECT DESCRIPTION: 

This project provides for the construction of holding basins, the installa­
tion of evaporators, acid resistant piping, and associated flow control devices 
to control the disposal of industrial waste into the Tennessee River and its 
tributaries. Construction will include: 

• 

• 

Industrial Area Lagoons -Five lagoons, with piping and control devices 
will be constructed to treat the industrial wastes generated in the 
manufacturing complex. A 4,500,000 gallon lagoon will be constructed 
to receive wastes from the existing industrial sewer and reduce the 
chemical concentration by neutralization and dilution. Dichromate 
laden waters from the Hydrostatic Test Facility will be collected and 
delivered to a separate 500,000 gallon lagoon. The diluted effluent 
from both lagoons will be discharged into Indian Creek at controlled 
rates and during favorable periods of river flow. Wastes that cannot 
be reduced by dilution, will be collected in a 100,000 gallon holding 
lagoon, then pumped through steam evaporators. The resulting concen­
trate will be detained in a 25,000 gallon lagoon. On an annual basis, 
this residue will be removed to a 200,000 gallon holding area for 
ultimate disposal. 

Structural Test Area Lagoon - The existing pond which receives dichromate 
and chromium wastes from the Load Test Annex will be lined and a nozzle 
and flow indicator installed. 

Dynamic Test Area Lagoon - The existing 740,000 gallon lagoon will be 
enlarged to a 1,000,000 gallon capacity, and lined to hold sodium 
dichromate and chromium wastes from the Dynamic Test Stand. A valve, 
nozzle and flow indicator will be installed at the lagoon outlet to 
control discharge and permit dilution. 

Industrial Sewer Extension - The existing sewer will be extended 500 
feet to carry expended hydraulic oils from the Astrionics Engineering 
Laboratory to the industrial lagoon. 

Test Area Fuel Collection Basin - A concrete enclosure will be con­
structed with a skimming weir within the existing holding basin to 
receive spills of RP-1 fuel from F-1 and S-IC static test stands. 

Cyanide Disposal Facility - A lined and fenced disposal area, filled 
with lime, will be constructed approximately 1.5 miles east of the 
Center but within the Redstone Arsenal for dumping cyanide solutions 
from various laboratories • 

CF 8-4 



~OJECT JUSTIFICATION: 

All agencies of the Federal Government are directed by Executive Order to 
reduce sources of stream pollution to the lowest practical level. The facil­
ities which will be provided by this project are needed to dispose of the 
harmful wastes, dilute the remaining effluent, and control the discharge so 
as to assure that the outflow from the Center is not detrimental to public 
health, marine life or wildlife. 

The Redstone Arsenal is located north of the Wheeler Reservoir, on land 
which partially overlaps an area which the Tennessee Valley Authority has 
established as a National Wildlife Refuge. Untreated wastes from the Arsenal 
are presently discharged into Indian Creek and Huntsville Spring Branch which 
flow into the Wheeler Reservoir and the Wildlife Refuge Area. Aside from 
NASA, this pollution is a matter of concern to the Tennessee Valley Authority 
and the u.s. Public Health Service. These agencies have conducted investi­
gations regarding pollution of the Wheeler Reservoir and concur with the need 
for corrective action. Unless the facilities included in this project are 
provided this pollution will continue. 

ESTIMATED FtrrURE YEAR FUNDING FOR THIS PROJECT: None 

• 

• CF 8-5 
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• CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

FIRE SURVEILLANCE SYSTEM 

AUTHORIZATION LINE ITEM: Marshall Space Flight Center 

PROGRAM OFFICE FOR THE PROJECT: Office of Manned Space Flight 

LOCATION OF PROJECT: Huntsville, Madison County, Alabama 

COGNIZANl' NASA INSTALLATION: Marshall Space Flight Center 

TYPE OF COOSTRUCTION PROJECT: Extension 

FUNDING: 

FY 1967 and Prior Years 

FY 1968 Estimate 

Total Funding Through FY 1968 

$60,000 

520,000 

$580,000 

4111FROJECT COST ESTIMATE: 

• 

Unit of 
Measure 

Land Acquisition 

Construction 

Fire station addition Sq. Ft. 

Equipment 

Primary equipment and 
console (communi­
cations building) 

Secondary equipment and 
graphic panel (fire 
station) 

Installation/modifications 
of fire detection 
systems 

Signal transmitter panel 
modifications 

LS 

LS 

LS 

LS 

Quantity 

270 

Unit 
.£2!1 

$21.48 

195,000 

53,200 

192,000 

74,000 

Total 
Cost 

$5.800 

5,800 

$514.200 

195,000 

53,200 

192,000 

74,000 

CF 8-7 



• Design 

Fallout Shelter (Not 
feasible) 

PROJECT PURPOSE: 

Unit of 
Measure 

---

Unit 
Quantity .£2!! 

TOTAL 

Total 
Cost 

None 

$520,000 

This project will provide a centralized fire detection and reporting 
system at Marshall Space Flight Center. 

PRQJECT DESCRIPTION: 

The project provides for the installation of a central automatic fire 
detection and reporting system which will include: 

a. Installation of primary equipment and a console in the Communications 
Building, whic~ will serve as the control center for monitoring the system. 

b. Construction of a 270 square foot addition to the Fire Station, in­
stallation of secondary equipment, and a graphic panel • 

• 

c. Installation and/or modification of fire detection units in 109 
ildings. 

d. Modification of the signal transmission panel covering a total of 
138 facilities in order to tie to the central console in the Communications 
Building. 

PROJECT JUSTIFICATION: 

There are 138 facilities that should be provided with an adequate fire 
detection and reporting system in order to reduce the possibility of major 
financial loss and to insure the continued availability of these facilities 
in support of the Center mission. A recent analysis by an architect­
engineer firm revealed that only 29 of the 138 facilities are so equipped. 
The remaining 109 require either upgrading of the present system or the 
installation of completely new equipment. The more recently constructed 
facilities have adequate fire surveillance systems, but the older facilities, 
acquired from the Army, require complete new systems or major improvement 
to those which exist. In no case, however, is there provision for report­
ing to a central station. In order to allow a quick response by fire 
fighting personnel a centralized reporting system must be provided. 

To date, the number of major fires at this Center has been small, but 
several fires have occured which through fortuitous circumstances caused 
only minimal damage. The most significant incident concerned a fire in 

• CF 8-8 



the basement of the F-1 Engine Test Stand. This fire occurred during off­
~ty hours, but two employees, not normally on duty, noticed the smoke and 
~rnmediately notified the fire department. Had these employees not been 

present, the results could have been considerably more severe. 

In the past it has been possible to depend upon the presence of technicians 
and engineers during long duration tests, custodial personnel, and roving 
security guards, as an integral part of the fire surveillance and reporting 
system. However, even this minimal detection and reporting capability will 
be degraded in the future because of a trend toward automation of long 
duration tests, and significant budgetary limitations which will reduce 
the number of custodial and security personnel who will be present during 
off-duty hours. 

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: None 

• 

• CF 8-9 
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• CONSTRUCTION OF PACILITIES 

FISCAL YEAR 1968 ESTIMATES 

EXTENSION OF SATURN BOULEVARD TO STATE ROAD SYSTEM 

AUTHORIZATION LINE ITEM: Michoud Assembly Facility 

PROGRAM OFFICE FOR THE PROJECT: Office of Manned Space Flight 

LOCATION OF PROJECT: New Orleans, Orleans Parish, Louisiana 

COGNIZANT NASA INSTALLATION: Marshall Space Flight Center 

TYPE OF CONSTRUCTION PROJECT: New 

FUNDING: 

FY 1967 and Prior Years 

FY 1968 Estimate 

Total Funding Through FY 1968 

411JQJECT COST EStiMATE: 

Land Acquisition 

Construction 

Road (two lanes) 
Overpass 
Gate bouse 
Electrical and lighting 

Equipment 

De sip 

Fallout Shelter (Not feasible) 

• 243-381 0- 67 - 15 

$84,350 

1,130,000 

$1.214,350 

Unit of 
Measure Quantity 

---

Mile 
LS 
LS 
LS 

1.6 ---

---
TOTAL 

None 

$1.130.000 

CF 9·3 



.OJECT PURPOSE: 

This project will provide a road extension which will connect the Michoud 
Facility with limited access highways now under construction by the City of 
New Orleans and the State of Louisiana. 

PROJECT DESCRIPTION: 

This project provides 8,200 feet of two lane road extensions including a 
two lane overpass. The resulting road network will provide an efficient and 
safe access for Michoud personnel traveling to the north, south, or west of 
the plant. 

Specifically, a direct connection will be provided between Saturn Boulevard 
and the new Paris Road - Almonaster Avenue clover leaf interchange. The 
connection will consist of a two lane eastbound and a two lane westbound 
paved road separated by a median strip. Construction will also include 
rerouting of the eastbound Gentilly two lane road through Michoud property 
with an overpass over Saturn Boulevard. 

In order to enhance safety, lighting will be provided for the entire road 
and directional curbed islands will be constructed at all intersections. 
The work is being accomplished in conjunction with that of the City and State 
so that it will be completed simultaneously with the overall road network. 
The location of the road is such that an exchange of approximately three 

•
res of land under the custody of the Department of Army for an equivalent 
reage held by NASA will be required. 

PROJECT JUSTIFICATION: 

The entire roadnet serving the general area is being reconstructed to 
provide a series of high speed, limited access routes connecting to the City 
of New Orleans. Major segments of the system are now under construction. 
In their planning and design of the roadnet, the City and State have taken 
into account the traffic requirement of the Facility. This project is 
required to provide the essential connections to the improved City-State 
road system. 

Vehicular traffic to and from Michoud creates a total average volume of 
12,600 vehicles per day with peak surges exceeding 3,000 vehicles per hour. 
The City of New Orleans and the State of Louisiana have recognized the 
growth of this area and are therefore constructing an adequate high speed 
system to serve the Facility, other nearby industrial installations and the 
residential communities. Unless compatible connections are constructed, the 
benefit of the City•State system will not be realized and congestion around 
the plant will continue • 

• CF 9-4 



Presently, this congestion causes hazardous traffic conditions in the 

•
cinity of the gates. During the 12 month period ending June 1966, 28 
cidents were recorded with property damage varying from minor amounts to 

several thousand dollars. Some accidents involved as many as four vehicles, 
with injuries requiring hospitalization. With the completion of the new 
high speed roadnet, this condition will worsen unless the extension provided 
by this project is constructed. 

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: None 

• 
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• CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

REPAIR, REHABILITATION AND IMPROVEMENTS 

AUTHORIZATION LINE ITEM: Michoud Assembly Facility 

PROGRAM OFFICE FOR THE PROJECT: Office of Manned Space Flight 

LOCATION OF PROJECT: New Orleans, Orleans Parish, Louisiana 

COGNIZANT NASA INSTALLATION: Marshall Space Flight Center 

TYPE OF CONSTRUCTION PROJECT: Repair and Rehabilitation 

FUNDING: 

FY 1967 and Prior Years $23,459,866 

FY 1968 Estimate 880,000 

Total Funding Through FY 1968 $24,339,866 

411JOJECT COST ESTIMATE: 

• 

Land Acquisition 

Construction 

Rehabilitation of 
electrical systems 

Heating, cooling systems 
and collateral equip· 
ment 

Roads 
Water tower 

Equipment 

Design 

Fallout Shelter (Not 
feasible) 

Unit of 
Measure 

LS 

LS 
LS 
LS 

Quanti tv 

TOTAL 

Unit 
Cost 

$220,000 

410,000 
100,000 
150,000 

Total 
Cost 

$880,000 

220,000 

410,000 
100,000 
150,000 

None 

$880,000 
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411fROJECT PURPOSE: 

This project provides for the repair, rehabilitation, improvement 
and/or replacement of utility systems, equipment and roads at the Michoud 
Assembly Facility. 

PROJECT DESCRIPTION: 

This project will provide for repairs and improvements which are essential 
to the operation of the plant and the protection of the Government invest­
ment in this facility. Specific areas of work include: replacement of 
deteriorated lighting and primary electrical systems; rehabilitation or 
replacement of worn heating and cooling equipment; rebuilding sections of 
roads that have failed due to subsoil conditions, and the replacement of 
the present 200,000 gallon elevated water storage tank~ 

PROJECT JUSTIFICATION: 

Many of the existing utility systems were built in 1942 using war time 
materials. This, coupled with long periods of inactivity, has resulted 
in an unusually high number of major breakdowns in electrical, water, 
steam, and other systems. 

While an extensive rehabilitation program was undertaken at the time the 
Michoud Assembly Facility was activated for the Saturn program it was not 

•

ossible to correct all deficiencies, some of which could only be ascertained 
fter a period of operation. Based on this experience it has been found 
hat portions of the electrical distribution system and underground utility 

lines are subject to frequent failure and must be replaced. Similarly, the 
high cost of repairs that is being encountered in keeping the cooling and 
heating system in operation, requires that the equipment be rehabilitated 
or replaced. T~e age and condition of the 2,200 ton compressor, which 
supplies the chilled water for the air conditioning system, dictates a 
major rebuilding. The amount of repair that has been necessary to keep 
the induced draft fans of the main cooling tower in operation necessitates 
the replacement of this equipment. Presently, one of the boilers can only 
be operated at about half of its rated capacity and therefore, requires 
major rehabilitation. 

The soil conditions and weather in the Michoud area have caused the roads 
to shift, crack and subside. A rebuilding of sections of the primary roadnet 
is necessary. These include the roads over which stages are transported 
to the dock for shipment and those leading to the primary flood control 
pumping station. The elevated water tower, which provides the reserve for 
fire fighting, has corroded to the point where it is nearing structural 
instability. Replacement is necessary because the present tank has passed 
the point of economical repair • 

• CF 9-8 



• 

• 

It is estimated that about 
,000 per year will be required to protect the Government investment at 
Michoud Assembly Facility, and keep the plant in operation • 

CF 9-9 
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CONSTRUCTION OF FACILITIES 
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CONSTRUCnON OF FACILinES 

FISCAL YEAR 1968 ESTIMATES 

POWER AND STEAM DISTRIBUTION SYSTEM RENOVATION 

AtmlORIZAnON LINE ITEM: Wallops Station 

PROGRAM OFFICE FOR THE PROJECT: Office of Space Science and Applications 

LOCATION OF PROJECT: Wallops Station, Accomack County, Virginia 

COGNIZANT NASA INSTALLATION: Wallops Station 

TYPE OF CONSTRUCTION PROJECT: Alterations and Replacement 

FUNDING: 

FY 1967 and Prior Years 

FY 1968 Estimate 

Total Funding Through FY 1968 

PROJECT COST ESTIMATE: 

Land Acquisition 

Construction 

Power system 

Switchgear building 
and shelters 

Piling 
Manhole and duct 

bank 
Underground lines 
Overhead lines 
Relocate equipment 

and lines 

Steam system 

Steam lines (under­
ground) 

Unit of 
Measure 

Sq Ft. 
LF 

LS 
Sq Ft. 

LF 

LS 

LF 

$44,000 

740,000 

$784,000 

Quantity 

(1,489) 
(1,980) 

(23,300) 
(6,400) 

(1,300) 

Unit 
Cost 

($14.30) 
(4.40) 

(58,960) 
(10.00) 
(3.85) 

(21,945) 

(8.20) 

Total 
Cost 

$568,640 

368,640 

(21,293) 
(8, 712) 

(58,960) 
(2J3,090) 
(24,640) 

(21,945) 

200.000 

(10, 700) 

CF 10-3 



• Steam lines (over-
head) 

Concrete trench 
Concrete supports 
Steam line insulation 
Individual heatina 

plants 
Coolina wells and 

manholes 
Demolition 

Unit of 
Measure 

LF 
LF 
LS 
LF 

LS 

LS 
LS 

Quantity 

(2,500) 
(1,300) 

(8,000) 

Unit Total 
Cost Cost 

(12.00) (30,000) 
(31.00) (40,300) 

(12 ,000) (12,000) 
(5.26) (42,000) 

(30,000) (30,000) 

(16,000) (16,000) 
(19 ,000) (19,000) 

Equipment $171,360 

Switchgear and 
associated equipment 

Design 

Fallout Shelter (Not 

LS 171,360 171,360 

feasible) None 

TOTAL S74Q 200Q 

•
2 ROJECT PURPOSE: 

This project will provide for the repair, replacement and extension of 
portions of the Wallops Island power and steam distribution systems and 
portions of the steam distribution system on the Wallops Main Base. 

PROJECT DESCRIPTION: 

The electric power distribution system renovations will consist of the 
following: Installation of an underground direct burial 15 kilovolt (KV) 
primary feeder from the Delmarva Power and Light Company's lines at the 
Wallops' mainland entrance along the road to Wallops Island; replacement 
of the Wallops Island lead covered cables; installation of a 15 KV electric 
overhead power feeder on Wallops Island from the switching station along 
the by-pass road to the south launch area; installation of switchgear on 
the two existing 2,400 volt feeders serving the southern portion of Wallops 
Island; switching and switchgear equipment; a one thousand (1,000) square 
foot switching station building; a three hundred (300) square foot switch­
ing building for the 2,400 volt system; several small enclosed area switch­
ing shelters for the protection of the switching and isolation equipment; 
and relocation of the existing voltage regulator on the Wallops mainland • 

• CF 10·4 



•

The rehabilitation of the steam distribution systems consists of renewal, 
pair and replacement of averaged, damaged, and unsafe portions of the 

allops Main Base and Wallops Island steam distribution systems. On 
Wallops Main Base the installation of individual heating plants in 
Building A-1, B-129, N-116, and E-34 are planned to replace portions of 
the central steam heating distribution system serving these buildings. The 
replacement of deteriorated overhead mains with underground steam lines to 
Buildings C-15, E-104 and E-52 and the repair and replacement of approximate­
ly 6,000 feet of insulation on overhead steam and condensate linea will 
be accomplished. On Wallops Island the installation of new above ground 
steam and condensate lines mounted on concrete pedestals are planned to 
replace the deteriorated overhead steam lines serving the assembly and 
work shops in the southern portion of the Island. 

PROJECT JUSTIFICATION: 

The existing overhead power line serving Wallops Island from the main­
land is over twenty years old. The continuous exposure to a saline environ­
ment has shortened the material life of this line causing frequent repairs 
of the lead shielding and insulation cover. Also, due to the gradual 
power load growth over the years, the line is now reaching its capacity to 
carry the load without excessive voltage drops. The proposed new direct 
burial underground feeder alongside the causeway road will provide for 
present and future Wallops Island power demands, particularly to the south 
launch area facilities. The existing line, located approximately two 
hundred feet off the causeway in a marshland area, will be retained as a 

4111fandby source. 

At present, when repairs or selective area shutdown of power supply is 
required, it is necessary to shut down the power to all facilities serving 
the southern portion of Wallops Island. The installation of selective 
isolation switching equipment on the feeders will provide sectional 
operation, interruption and short circuit protection, personnel safety, 
and more reliability in the Island electrical distribution system. 

The steam distribution system at Wallops Station Main Base has been in 
continuous service since the early 1940's. During Fiscal Year 1966 it was 
necessary to replace the four boilers, which had been converted from coal 
to fuel oil in 1953, and replace or repair portions of the steam lines at 
the Main Base for safety reasons. It is now necessary to continue this 
latter phase or renovation. Many of the remaining steam lines on the Main 
Base and Wallops Island are badly corroded and leaking; the wooden supports 
have rotted and are unsafe; and the insulation has deteriorated. These 
portions of the steam and condensate lines will be replaced or repaired at 
both Wallops Station and Wallops Island. Individual small heating plants 
will be installed in outlyiag areas. 

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: $500,000. 

• CF 10·5 
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• CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

PHASED ARRAY ANTENNA SYSTEM 

AUTHORIZATION LINE ITEM: Various Locations 

PROGRAM OFFICE FOR THE PROJECT: Office of Tracking and Data Acquisition 

LOCATION OF PROJECT: Goldstone Complex, Fort Irwin, California 

COGNIZANT NASA INSTALLATION: Goddard Space Flight Center 

TYPE OF CONSTRUCTION PROJECT: New 

FUNDING: 

FY 1967 and Prior Years 

FY 1968 Estimate 

Total Funding Through FY 1968 

;;OJECT COST ESTIMATE: 

• 

Land Acquisition 

Construction 

Operations building 
Electrical substation 
Electrical distribution 
Antenna found at ions 
Water and sanitary sewer 
Site preparation 
Access roads and walks 

Equipment 

Antennas (40, 80, and 
240 megacycles) 

Transmission line 
Electronic equipment 

243-381 o- 61-IB 

$26,000 

2.880 .ooo 

$2.906,000 

Unit of 
Measure Quantity 

--- ---
Sq. Ft. 2,000 

Sq. 

KVA 3,125 
LS ---

Each 10,800 
LS 
LS ---

Yd. 2,400 

Each 10,800 
LF 5,500,000 
LS 

Unit 
~ 

---

$35.00 
34.88 

41,000 
2.04 

4,000 
5,000 
5.00 

121.66 
.07 

918,000 

Total 
Cost 

$263,000 

70,000 
109,000 
41,000 
22,000 
4,000 
5,000 

12,000 

$2.617,000 

1,314,000 
385,000 
918,000 

CF 11-2 



• Des ian 

Fallout Shelter (Not 
feasible) 

Unit of 
Measure Quantity 

--- ---
---

Unit 
£2!.1 

---
---

Total 
~ 

None 

TOTAL $2.880.000 

PROJECT PUBPOSE: 

This project provides for a unique NASA antenna field with associated 
equipment and facilities required to support the Sunblazer project which 
will commence in 1968. 

PROJECT DESCRIPTION: 

The antenna field will consist of a fixed, three frequency (40, 80, and 
240 megacycles (me), planar array design on the basis of a nested cogeometric 
arrangement occupying an area of approximately 60 acres. Each frequency 
antenna element array will have 3,600 module units consisting of a crossed 
dipole, mounted on a stake plus reflector, amplifier and mixer. Supporting 
features consist of: an instrumentation and operations building (2,000 
square feet) to house electronics equipment, an electrical substation, trans-

asian cabling connecting the arrays with the operations building, and 
cessary roads, utilities, and site preparation. Construction will conform 

o the existing NASA area facilities. The facilities will be located on 
NASA owned land of approximately 60 acres. 

PROJECT JUSTIFICATION: 

The Sunblazer project will launch a number of relatively small spacecraft 
into interplanetary space in order to obtain solar corona electron density 
data. Because of the spacecraft's ~ize limitation, there is a limited 
payload weight for accommodating radio frequency instrumentation. In order 
to compensate for this equipment limitation and to accommodate the fre• 
quencies unique to the spacecraft, a large area ground antenna array is 
required. Existing antennas lack sufficient aperture, combined with beam 
steering mechanism, to provide this support. This project will provide an 
antenna system capable of receiving and transmitting at these frequencies 
with sufficient aperture to acquire the low power signals emitted by the 
Sunblazer spacecraft. 

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: None 

• CF 11·3 
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• CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

FACILITY PLANNING AND DESIGN 

Facility planning and design involves activities which are carried on 
continuously at a level which is related to the overall magnitude of the 
construction program. The funds required to carry on these activities 
are included in the continuing Facility Planning and Design account 
which is separately authorized each year. 

The funds requested are used to conduct advance planning and design 
activities on projects for which construction funds will be requested in 
subsequent budgets, on master planning, and on other related advanced 
facility studies. 

The manner in which the Facility Planning and Design funding has been 
utilized during the past two years and the amount included in the FY 1968 
budget is as follows: 

Fiscal Years 
1966 1967 1968 

• Final design of facilities •••••••• $2,066,000 $2,100,000 $2,100,000 
Preliminary design of facilities •• 1,153,500 2,700,000 800,000 
Other studies ••• ~·········•••••••• 343.000 200.000 100,000 

Total • .•.•.............••.•••.•. ~3.562.500 ,!5.000 .ooo i3 1ooo.ooo 

The $2.066 million of FY 1966 final design funds supplemented by $1.482 
million of FY 1965 design funds have been utilized to cover the preparation 
of final and complete designs, plans and specifications of FY 1967 facilities. 
Similarly, the $2.1 million of FY 1967 final design funds are programmed for 
the design of facilities included in the FY 1968 budget. For FY 1968 it 
is estimated that $2.1 million will be required to carry out the final design 
activity on the FY 1969 facilities. The amount included for this activity 
is based on an estimated FY 1969 facility construction activity of $50 to 
$70 million. 

The $1.153 million of preliminary design funds for FY 1966 have been 
utilized for the preparation of cost estimates and engineering studies that 
made up preliminary designs for the FY 1968 facilities. The $2.7 million 
of preliminary design funds for FY 1967 include $1.5 million for the com· 
pletion of preliminary design for the Engine/Stage Test Stands 2·3 facility. 
An additional $1.0 million is programmed for the preliminary design of 

• CF 12·2 



FY 1969 facilities. The balance of $200 thousand is being reserved to sup­
~lement the $800 thousand of preliminary design funds included for FY 1968 

to be used in preparing preliminary cost estimates and engineering studies 
of FY 1970 facilities estimated at a level of $60 to $80 million. 

The $343 thousand for other studies in FY 1966 was used for the pre­
paration of master plans at each of the centers and for the study of 
standard construction specifications at the Langley Research Center. $200 
thousand is programmed in FY 1967 and $100 thousand budgeted in FY 1968 
for the preparation and upgrading of master plans for the various N~SA 
installations and for use on other construction studies • 

• 

• CF 12-3 
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and Space Administration 

BUDGET AMENDMENT 

FISCAL YEAR 1968 

FOR THE APPROPRIATIONS 

RESEARCH AND DEVELOPMENT 

CONSTRUCTION OF FACILITIES 



• 

• CONSTRUCTION OF FACILITIES 

• 
31 



• 

• 

• 

NATIONAL AERONAUTICS AND SPACE ADMINISTRAtiON 

PROPOSED APPROPRIATION BILL 

CONSTRUCTION OF FACILITIES 

For ncl\'anc«' pl:uming, t!Psign, nne! construction of facilities for t.ho · 
Natiounl Al'rOit:lllt.icR and HpaCI' [Administ.rnt.ion] Administration, 
and for t.lw :H·qnh<ition or concl<•mnution of n•al ro ert 1111 aut r­
ilwrl h,v law, [$S:J,OOO,OOO] , , o l'<•mn.m :wa• 11 e untl 
C'XJll'llclNI. (.12 f'.S.C. 2451, rt seq., 50 U.S.C. 1fi1-160, 5l1-515; 
I mli·wndenl O.ffi.t·t,.~ .I pproprialion 1lrt, 1967; additional authorizing 
lrgi.~lal iott /o lu• proponrd.) 

32 

$76,700,000 



• 

Tn~~lhe· I 
~'r.ti..ll o:sr 

ITAIIDAJID .... '()() 
Jill, liM. B..,_ of the Budaet 
CtriuW No.. 4-11, Rnllld. 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
JGO•IOt 

CONSTRUCTION OF FACILITIES 

I 
i 

Amendment to Program and Financing (in thousands of dollars) 
' 

i 
INtlae.&loD code 

1968 1968 

I Request Proposed 

jPro!!am bi activities: 
pend ins amendments 

I 
4. Space technology ••••••••••••••••• 21,400 8,400 

All other activities ••••••••••••• 117,800 ... I 

I 

Total program costs, funded ••••••• 139,200 8,400 

Change in selected resources Jl ...... -47,200 14,100 

! 10 Total obligations ••••••••••••••••• 92,000 22,500 
I 

Financing: 

21 Unobligated balance available, 
start of year, for completion 
of prior year budget plans •••••• ·77,161 ... 

• 124 Unobligated balance available, 

i end of year, for completion 
I of prior year budget plans •••••• 39,361 ... 
I 

40 New oblizational authoriti 
'appropriation)•••••••••••••••• 54,200 22,500 

Relation of obligations to expendituree: 

171 Total obligations (affecting 
expenditures>••••••••••••••••••• 92,000 22,500 

172 Obligated balance, start of year •• 172,919 . .. 
174 Obligated balance, end of year •••• -104,919 -22,500 

l90 Expenditures •••••••••••••••••••• 160,000 ... 
i 1/ Selected resources as of June 30, 1968, are as follows: 

1- Request Proposed Revised 
pending a100ndments reguest 

I 
Unpaid undelivered orders •••••• 60,697 14,100 74,797 
Advances••••••••••••••••••••••• 105 ... 105 

Total selected resources •• 60,802 14,100 74,902 

C I 
-lrl 33 

• I (MODO-*' 21.1) (MOllo out: I) (llltoao-:1) 

I 

1968 

Revised 
request 

29,800 

117,800 

147,600 

-33,100 

114,500 

-77,161 

39,361 

76,700 

114,500 

172,919 

-127,419 

160,000 

(MollO .,..t: 4.0) 
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STANDARD FORM jQO 
lul7 !lief, Bureau of tbe Budpt 
Clreular No,A-11, Revlled. NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

~00·101 

CONSTRUCTION OF FACTI..ITIES 

Amendment to Object Classification (in thousands of dollars) 
Identilka&loll code 

1968 1968 

Request Proposed 
Eending amendments 

NATIONAL AERONAUTICS AND 
SPACE ADMINISTRATION 

31.0 Equipment•••••••••••••••••o••••• 24,080 3,600 

32.0 Lands and structures •••••••••••• 66,754 3,000 

Total obligations, National 
Aeronautics and Space 
Administration •••••••••••••• 90,834 6,600 

ALLOCATION ACCOUNTS 

32.0 Lands and structures •••••••••••• 1,166 15,900 

99.0 Total obligations ••••••••••••• 92,000 22,500 

Obligations are distributed as follows 
National Aeronautics and Space 

Administration •••••••••••••••••••• 90,834 6,600 

Department of Transportation, Bureau 
of Public Roads ••••••••••••••••••• 1,166 .... 

Atomic Energy Commission •••••••••••• . ... 15,900 

:p 

(111- _, 11.1) 
CM011oeut: 3) 

(11 __ , I) 

1968 
.. 

Revised 
request 

27,680 

69,754 

97,434 

17,066 

114,500 

97,434 

1,166 

15,900 

(W0110CUI:4Y 



Tf!NI aile: j STANDARD PO- 3()() 

• 
·~.:.2fl-jl!!IJJMf.BanMJottlleBudllt NATIONAL AERONAUTICS AND SPACE ADMINISTRATION ReciiiQd.._ Clrilular No.. A-ll, lleYllod. 

C11e210 --101 

I CONSTRUCTION OF FACU.ITIES 

I 
Amended Object Classification (in thousands of dollars) 

Iclcua.&loa CIDde 
It 66 18 67 

actual ..umat. 

NATIONAL AERONAUTICS AND 
SPACE ADMINISTRATION 

Direct obligations: 

131.0 Equipment •••••••••••••••••••••••• 55,872 36,620 
I 

132.0 Lands and structures ••••••••••••• 207,914 94,645 

I 
Total direct obligations ••••••• 263,786 131,265 

Reimbursable obligations: 

!31.0 Equipment•••••••••••••••••••••••• 344 530 j 

132.0 Lands and structures ••••••••••••• 45 412 

Total reimbursable obligations. 389 942 
j 

• I Total obligations, National 
Aeronautics and Space 
Administration ••••••••••••••• 264,175 132,207 

ALLOCATION ACCOUNTS 

32.0 Lands and structures •••••••••••• 6,640 3,735 

99.0 Total obligations ••••••••••••• 270,815 135,942 
I 

Obligations are distributed as follows 
National Aeronautics and Space 

Administration••••••••••••••••••••• 264,175 132,207 
I 

Department of Transportation, Bureau I 
I 

l of Public Roads ••••••••••••••••••• 6,312 3,578 

Atomic Energy Commission •••••••••••• 328 157 
j 

I 
I 

38 

• (11--IU) (11--= I) (JI--1) 

II 68 
fliUmale 

27,680 

69,754 

97,434 

.... 

. ... 

.... 

97,434 

17,066 

114,500 

97,434 

1,166 

15,900 

(11--:4.1) 



• NATIONAL AERONAUTICS AND SPACE AIJotiNISTRATION 

BUOOET AMENIJotENT 

FISCAL YEAR 1968 ESTIMATES 

SUMMARJ OF CONSTRUCTION OF FACILITIES AMENDED BUOOET PLAN BY LOCATION 

Fiscal Year Fiscal Year Fiscal Year 
Location 1966 1967 1968 

Ames Research Center •••••••••.••.•• $2,749,000 $5,365,000 
Electronics Research Center •••••••• 5,000,000 $7,500,000 6,220,000 
Goddard Space Flight Center •••.•••• 2,400,000 710,000 565,000 
Jet Propulsion Laboratory •••••••••• 940,300 350,000 3,125,000 
John P. Kennedy Space Center, RASA. 6,916,570 35,758,000 24,885,000 
Langley Research Center •••••••••••• 8,250,000 6,100,000 
Lewis Research Center •••••••••••••• 867,000 16,000,000 2,115,000 
Manned Spacecraft Center ••••••••••• 4,180,000 9,100,000 2,425,000 
Marshall Space Flight Center ••••••• 1,955,690 870,000 
Michaud Assembly Facility •••••••••• 296,819 700,000 2,010,000 

• Nuclear Rocket Development 
22,500,000!/ Station, Nevada •••••••••••••••••• 

Various Locations •••••••••••••••••• 19,376,417 3,577,000 2,880,000 
Wallops Station •••••••••••••••••••• 1,048,000 205,000 740,000 
Facility Planning and Design ••••••• 4.228.160 5,000.000 3.000,000 

Total Plan ••••••••••••••••••••••• ~58.207.956 ~85.ooo.ooo ~76.700.000 

~/ Budget amendment • 

• 
39 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

AMENDED BUDGET 

ENQDJE/STAGE TEST STANP 2 ANP 3 

AUTHORIZATION LINE ITEM: Space Nuclear Propulsion Office 

PROGRAM OFFICE FOR THE PROJECT: Office of Advanced Research and Technoloay 

LOCATION OF PRQJECT: Nuclear Rocket Development Station, Nevada (NRDS) 

COGNIZANT NASA INSTALLATIOR: Space Nuclear Propulsion Office 

TYPE OF CONSTRUCTION PROJECT: New 

FUNDING: 

FY 1967 and Prior Years $1,390,000 

FY 1968 Estimate 22.500.000 

Total Funding Through FY 1968 Jl~ . 890.000 

PROJECT COST ESTIMATE: 

Total 
Estimated 

Cost 

Land Acquisition 

Construction $40.890,000 

Civil works 5,230,000 
Test stand 13,610,000 
Control center and tunnels 1,925,000 
Electrical systems 2,025,000 
Process piping systems 3,750,000 
Cryogenic and high 

pressure gas systems 14,350,000 
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Prior to 
FY 1968 

--·-
FY 1968 

$15,900,000 

500,000 
9,650,000 

250,000 

5,500,000 
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Equipment 

I&C systems 
Steam generator system 
Diffuser/ejector 

Fallout Shelter 

Total Construction and 
Equipment 

Facility Planning and 
Design 

TOTAL 

Total 
Estimated 

Cost 

$30,220,000 

11,570,000 
6,800,000 

11,850,000 

$71,110,000 

5,390,000 

§76,500,000 

Prior to 
FY 1968 FY 1968 

$3,600,000 

3,600,000 

$19,500,000 

$1,390,000* 3,000,000 

$1,390,000 $22,500,000 

* These funds were provided from Facility Planning and Design. 

PROJECT PURPOSE: 

This project will provide facilities for the ground testing of nuclear 
rocket propulsion modules. 

PROJECT DESCRIPTION: 

The test complex will consist of two static test stands, a control 
center, and ancillary equipment. Each test stand will be capable of 
testing a nuclear propulsion module in a vertical position during 5000 
MW (power) operations, with a thrust of approximately 250,000 pounds, 
for thirty minutes with the nozzle exhausting downward. The exhaust 
system will be designed to simulate the pressure seen by the nuclear 
rocket propulsion system at an altitude of 50-60,000 feet. The complex 
will be designed and constructed so that either test stand may be 
readied for operations independent of the activity at the other stand; 
however, sbnultaneous testing is not anticipated. The E/STS 2 and 3 
complex w~ll receive housekeeping and logistics support from the NRDS 
support staff and facilities. 

During fiscal year 1968 road networks and water and electrical 
power systems will be extended to the test site; the substructures 
for the test stands will be contracted for and construction begun; 
the long lead time cryogenic and high pressure gas piping system will 
be contracted for and vendor design and fabrication begun; the diffuser/ 
ejector system will be contracted for and vendor designs, procurements and 
fabrication will be instituted. A substantial portion of the design 
funding is also provided. 
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PRQJECT JUSTIFICATION: 

The development of the 200,000 - 250,000 pound NERVA nuclear. rocket 
engine requires the early construction of the testing facilities pro· 
vided by this test complex. The long-lead time nature of these 
facilities makes them the pacing factor in the engine development pro· 
gram. Development planning indicates that the NERVA engine will be 
available for testing by the time the test facilities can be made 
ready to accommodate it. These test facilities will be needed for the 
development testing of the NERVA engine to perform engine mapping tests, 
start up tests, controls tests, duration tests, and qualification teeting. 
The facilities will also be designed so that the static testingof a full 
nuclear rocket stage or a propulsion module can be conducted when such 
stage development is initiated. The propulsion module would include 
the NERVA nuclear rocket engine, propellant tank, and necessary in· 
strument and control units. There are no other test stands in the 
United States which can provide such a nuclear rocket engine or stage 
testing capability. 

The total existing capability of the country for testing nuclear powered 
rocket' engines is now contained in Engine Test Stand No. 1 (ETS•l) 
at the Nuclear Rocket Development Station. ETS·l is being used in 
the nuclear rocket engine technology development work for experimental 
system tests and can be used only for the low power mapping and start· 
up testing in the development program of the large NERVA engine. Be· 
cause of the higher power level of the NERVA (200,000 - 250,000 pounds 
of thrust), ETS-1 cannot be used for full power tests of the NERVA 
engine. 

ESTIMATED FUTURE YEAR FUNDING: $52,610,000 
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