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HATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

GENERAL STATEMENT - 

This appropr ia t ion  provides  for con t rac tua l  services f o r  t he  design,  
cons t ruc t ion ,  and, modif icat ion of f a c i l i t i e s ;  t he  purchase of equipment 
r e l a t e d  t o  cons t ruc t ion  and motlif i c a t i o n ;  major modif icat ions and re- 
h a b i l i t a t i o n s  'to e x i s t i n g  f a c i l i t i e s ;  and advance design of f a c i l i t i e s  
planned f o r  f u t u r e  au tho r i za t ion .  The p r i n c i p a l  p r o j e c t s  i n  t h e  1970 
program are d$esc,ribed below: 

MANNED SPACE, FLIGHT: This  a c t i v i t y  inc ludes  funding f o r  modific:atioz~s 
t o  launch f a c i l i t i e s ,  u t i l i t y  i n s t a l l a t i o n s ,  and o t h e r  f a c i l i t i e s  
a t  t he  John F. Kennedy Space Center,  NASA, Kennedy Space Center ,  F la . ;  
and a power: genera t ion  f a c i l i t y  a t  the  Manned Spacecraf t  Center ,  
Houston, Tex . 
SCIENTIFIC-EVESTIGATIONS I N  SPACE: 
provide f o r  modif icat ions t o  f a c i l i t i e s  f o r  f i r e  p ro tec t ion  and 
prevent ion a t  the  Goddard Space F l igh t  Center,  Greenbel t ,  Md.; a 
f l i g h t  information con t ro l  and a n a l y s i s  l abora to ry  a t  Wallops Stat icm,  
Wallops Isl.and, V a . ;  and modif icat ions to t h e  space launch complex 
a t  the  Western T e s t  Range, Vandenberg A i r  Force Base, C a l i f .  

The estimates f o r  t h i s  a c t i v i t y  

SPACE APP1,ICATIONS: No 19'70 pro jec t s .  

SPACE TECHNOLOGY: --_I_ Funds f o r  t h i s  a c t i v i t y  w i l l  provide f o r  a 
computer-instrumentation research  labora tory  and extension t o  
the  center  support  f a c i l i t i e s  a t  t he  E lec t ron ic s  Research Center,  
Cambridge, Y a s s .  

AIRCRAFTLECHNOLOGY: 
no i se  rechiction l abora to ry  a t  the  Langley Research Center,  Hamptori, 
V a  . 

This a c t i v i t y  inc ludes  funding f o r  an  a i r c r a f t  

SUPPORTINCJACTIVITIES: 
planning and design;  completion of t w o  210-foot-diameter antenna 
systems at  Canberra, Aus t r a l i a ,  and Madrid, Spain; and modi f ica t ions  
and reha,bi l . i ta t ions to  f a c i l i t i e s  a t  NASA i n s t a l l a t i o n s  and at p l a n t s  
operated by con t r ac to r s  f o r  NASA. 

This a c t i v i t y  inc ludes  funds f o r  f a c i l i t y  

The appropr ia t ion  f o r  FY 1969 was $21,800,000 and the  au tho r i za t jon  was 
$39,600,000. 
over the  1969 appropr ia t ion .  
$60,000,000 i n  FY 1970, a decrease of $10,000,000 from t h e  $70,000,000 
estimated for M 1969. 

The request  f o r  1970 is $58,200,000, an increase  of $36,400,000 
Tota l  expendi tures  are estimated to be 

SUM 1 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1970 ESTIMATES 

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

F i s c a l  Year F i s c a l  Year F i s c a l  Year 
1'370 _--_ 1968 1969 

- Budl&&t; Ac t iv i ty  

1. Manned SI)ilc€! F l igh t . .  ......... $21,340,000 $10y414,000 $14,250~000 
2 .  Sc ien t i f  jLc Znvestigations 

3,595,000 1 , 925 , 000 1,595,000 

4. Space Technology. ............. 2,115,000 386,000 8 , 0188 , 000 

4 , i' 67,000 
6. Support i i i g  Activities ......... 3,285,000 22,975,000 29 , flOO ,000 

i n  Space.*. .................. 
3. Space App Lications ............ 
5. A i r c r a f t  'Technology.. ......... 3,170,000 

--- --- --- 
--- 

T o t a l  Budget Plan... . . . . . . . .  $33,505,000 $35,700,000 $58 , ;!OO , 000 -. 

Financing.: -- 
Appropriation ............... $35,900,000 $21,800,000 $58,200,000 
Transfexred from o t h e r  --- 

accounts.................. 1,900,000 13,900,000 , 

Appropriation (adjust:ed). . $37,800,000 $35,700,000 $58, ~ o ~ y o o ~  

Reprogramming t o  p r i o r  --- --- year budget plans. .  ........ -4,295,000 -. 

T O t i I L  f inanc ing  of 
budget plan. ............ $33 . 505,000 $35 . 700 . 000 $58,200,000 - 

SUM 2 



XATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1970 ESTIMATES 

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

F i s c a l  Year 
1968 

F i s c a l  Year 
1969 

Fisc4s l  Year 
1970 

-I 

1. MANNED SPACE FLIGHT.... . . . . . . .  $21,340,000 $10,414,000 $14,250,000 

John F. Kennedy Space 
Center, NASA.............. 

Manned Spacecraft  Center. . . .  
Marshall Space F l i g h t  Center 

Various Locations... . . . . . . . .  
Michoud Assembly F a c i l i t y  ... 

19,342,000 
750,000 
823,000 
425,000 --- 

7,364,000 
1,333,000 

400,000 
1,317,000 

--- 
12,500,000 

1,750,000 --- 
--- 
--- 

2. SCIENTIFIC INVESTIGATIONS I N  
SPACE....................... $3,595,000 

565,000 

$1,925,000 $1, :595,000 

Goddard Space F l igh t  Center. 
John F. Kennedy Space 

Center, NASA.............. 
Wallops S ta t ion . . . . . . . . . . . . .  
Various Locations... . . . . . . . .  

1570,000 

2,290,000 
740,000 

--- 
1,650,000 

275,000 --- 
--- 

,500,000 
1125,000 

3. SPACE APPLICATIONS............ 

4. SPACE TECHNOLOGY... . . . . . . . . . . .  $2,115,000 $386,000 $8 ,j)88,000 

Ames Research Center. . . . . . . .  
E l ec t ron ic s  Research Center .  
L e w i s  Research Center.. . . . . .  

--- 
8,1088,000 

-,-- 

5. AIRCRAFT TECHNOLOGY........... $3,170,000 

Ames Research Center.. . . . . . .  
Langley Research Center..... 

3,170,000 --- 
6. SUPPORTING ACTIVITIES ......... $3,285,000 $22,975,000 $29, ijiO0,OOO 

Jet Propulsion Laboratory ... 
Various Locations.. ......... 
F a c i l i t y  Planning and Design 

1,930,000 --- 
26,000,000 
3,1:i00,000 

21,975,000 
1,000,000 

--- 
1,355,000 

TOTAL PLAN.... . . . . . . . . . . . . . . . . . . . .  $33,505,000 $35,700,000 $58, ;!OO, 000 

SI.JM 3 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1970 ESTIMATES 

--- SUMMARY OF CONSTRUCTION OF FACILITIES BUDGET PLAN BY LOCATION 

---- Location 

Ames Research Center..  ............ 
Elec t ron ic s  Research Center. ...... 
Goddard Space F l igh t  Center. ...... 
Jet Propu1s:l.m Laboratory.. ....... 
John F. Kennedy Space Center, NASA 
Langley Research Center. .......... 
L e w i s  Research Center.. ........... 
Manned Spaccxraf t Center. ......... 
Marshall Spialze F l i g h t  Center. ..... 
Michoud Asscmb:Ly F a c i l i t y .  ........ 
Wallops S t a t  ion. .................. 
Various Lociations. ................ 
F a c i l i t y  Planning and Design.. .... 

Tota l  Plan. . , . . . . . . . . . . . . . . . . . . .  

F i s c a l  Year 
1968 

$3,170,000 

565,000 
1,930,000 

21,632,000 

2,115,000 
750,000 
823,000 
425,000 
740,000 

1,355,000 

--- 

--- 

--- 

$33,505,000 

F i s c a l  Year 
1969 

--- 
1,333,000 

400,000 
275,000 

23,292,000 
1,000,000 

--- 

$35,700,000 

Fiscial Year 
1970 

-, 

--- 
$8 ,, 088,000 

670,000 

12,500,000 
4 ,, 767,000 

1 ,, 750,000 

--- 

--- 

--- 
500,000 

26,425,000 
3 , 5 0 0 , 0 0 0  

$58,200 * 000 

The geographic l o c a t i o n  of NASA i n s t a l l a t i o n s  is shown on the  following 
page. Instal l int ions f o r  which cons t ruc t ion  p r o j e c t s  are requested iri t he  
f i s c a l  year 19'70 budget are i d e n t i f i e d .  

SUM 4 



NASA INSTALLATIONS 

Nuclear  Rocke t  Deve lopment  S ta t ion  
Jackass Fiats, Nev .  

A m e s  Research Center 

\ Moffett Field. Calif 

Plum I 
Sar  

C leve land  Oh o 

Electronics Research 
C a v b r  d q e  Mass  

-7 

Plum Brook  S ta t i on  

ewis Research Center 
C leve land  Oh o 

Kennedy Space Center  
lect ron ics Research Center 

C a v b r  d q e  Mass  
W e s t e r n  Test Range Lompoc 

Goddard  Space Fl ight Center 

Wa l lops  Stat ion 

Greenbel t  Md Flight Research Cent  
Edwards Calif 

Jet Propuls ion Laboratory  Wal lops  1s and V a  
Pasadena Calif 

W h i t e  Sands T Washington D C 
N A S A  Headquarters 

earch  Center Las Cruces, N M e x  

Hampton V a  

Kennedy Space Center 
Cape Kennedy Fla 

Marsha l l  Space F l ight  Center 
Huntsv i l le  A la  ‘ Y  Slidel l  Computer  Faci l i ty 

Slidell, La 

M i c h o u d  Assembly Facil ity 
N e w  Orleans La 

L/lississippi Test Facil i ty 
Bay St i o u i s  Mi35 

* 
Installations for which construction projects 
are requested in the FY 1970 budget estimates, 

Center 



CAPITPL1LEE.U VALUE. OF NASA' S FACILITIES 
AS OF JUXE 30, l$e 

( $  i n  zhousands) 
(IN-HOUSE AND CONTRACTOR-HELD FACILITIES) 

Late  : January 13,1969 
O t h e r  Struc- Leasehold Fixed 

A - - . . L -  . 
+ , I I V P S  Tmn*nve- ---*--.- P l ~ y t  ~ D D L U D  i i r  

CS 
T .- > r*ep??tillG S I 1 S t l l l l t i C l l  u C u u  B u i i G i i w s  Fac i i i c i e s   BE^ t PrQgrpss Total 

OFFICE OF MANNED SPACE FLIGHT 
Kennedy Spzce Center 
Western Test P a g e  Operation Div 
VP: ioue Locations (Contractor-Held) 

White Sands Test F a c i l i t y  
Various Locatlons ( Contractor-Held) 

Marshall Space F l ight  Center 
Michoud Assenbly F a c i l i t y  
Mississippi Test F s c i l i t y  
S l i d e l l  Comuuter Fac i l i t y  
Various Locations ( Contractor-Held) 

!+?inned Spacecraft Center 

Total  

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY 
Ames Research Center 
Various Locations ( Contractor-Held) 

Electronics Research Center 
Various Locations (Contractor-Held) 

F l igh t  Research Center 
Various Locations ( Contractor-Held) 

Langley Research Center 
Various Locations ( Contractor-Held) 

Lewis Research Center 
Plum Brook Sta t ion  
Various Locations (Contractor-Held) 

Various Locations (Contractor-Held) 
Space Nuclear Propulsion Office 

Total  - 
OFFICE OF SPACE SCIENCE AND APPLICATIONS 

Goddard Space F l igh t  Center * T r p r a c l r ~  Stations 
Various Locations ( Contractor-Held) 

Lracking Staiions(Deep Space iGecworits j 

Various Locations (Contractor-Held) 

J e t  Propulsion Laboratory 

Wallops S ta t ion  
m.. 

rot. -3 - 
OTHER - 

Headquarters 
Various Locations (Contractor-Held) 

Total  - 

5,443 125,701 26,769 
8,651 17,277 

?,>72 24,436 5,383 
95 102,622 39,418 

0 -  

8 
161 

967,415 

80.254 
312,148 

31.603 
77,127 

331,901 
141,400 

5.604 

2,841 

"Rc: lac" 
id.. , T,C 

$ 2,372 $ 161,816 $ 2,383 

1 f 099 1,671 9 

110 
6 

710 
1,287 

99 

7,627 1,900 

103,393 130,877 
15,177 25 

38,632 
68,854 17,238 
4,728 4,019 

19,680 5,110 

106,752 

$ 1,200 $ 64,415 $ 11,142 
-35 15,561 38.254 

88 45 
799 4275.w 6,450 

7,947 21,066 
611 21,107 39,381 

270 
b n n1.r '+ . r r  2 ~ 5 5 8  . o r  ..I r-6 
T -,/ , Y A/ , ,&" /  Y AIY,""" --- 
$ - $  - $  

$ - $ 52,422 $ 6,470 $ 225,462 
1, 249 1,249 

13,224 4,151 20,154 
3 3 

32,?,13 960 42,800 
19 19 

8,152 12,370 107,901 
8 35,583 10,273 54,210 

3,770 502 29,062 

$110,817 $ 335,738 
- 249,273 
- 29,849 
- 127,911 
- 55,064 

4,220 96,373 
7,015 m- VI, d< 1 - - - - . .. . . 

* Includes capital type f a c i l i t i e s  of the USF sad STADA networks and other supporting activit ies  including 
equipent ebocud ships and 8IrcraPt 
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ELECTRONICS RESEARCH CENTER 
FISCAL YEAR 1970 ESTIMATES 

LOCATION PLAN 
CAMBRIDGE, MASS. 

EXISTINO F V I O O 5 1 I ~  

2. Audilorlum 

4. Hlyl  R i U  LeMIalOlY 

Y. cmtw SO~WICO Building 

PROPOSED FY IS70 
COMPUTER/lNSTRUMENTATION 
RESEARCH LABORATORY 

CENTER SUPPORT FACILITIES 

A. BLDG. 14 ADDITION 
8. UTILITY TUNNEL ADD. 
C. PARKING AREA 6 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

I N STALL A T  ION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1 9 2  BUDGET ESTIMATES 

( I lo l lors  in thousunds) 
-____ __.-_-- 

~ O G N I Z A N T  PROGRAM OFFICE FOR INSTALL RTION 
_-- 
NASA INSTALLATIO'q 

255 

Electronics :Research Center I Advanced Research and TechnoI.ogv 
NEAREST CITY - 

LOCATION p~ INSTX~XXTION ~ O U N T Y  

6,962 

Cambridge, M<assiaChusetts I Middlesex I Cambridge, Massachusetts 
The mission 'of the Electronics Research Center is to increase the nation's capability 
in space by providing the knowledge and advanced technology needed to improve 
performance and reliability of space and aeronautical electronic systems and com- 
ponents. The Center organizes, manages, and conducts a comprehensive program of 
basic and applied aerospace el.ectronics research. It also provides a fcical point 
for national aerospace electronics research, coordinating nation-wide research 
efforts and sponsoring electronics research conducted by industry, univg!rsities, 

- ___- - __--- 
INSTALLATION MISEION 

and private institutions. 
---. - - . 

COGNIZANT 
O F F I C E  

- 

PROJE < T L I N E  ITEM 

- ___ - - 

Computer/Instrumentation 
Research Laboratory 

ART 

FUTURE 
YEARS 

(Estrrneti*d) 
- 

T0TP.L  
ALL YEARS 
(E;slimeted) 

7,21.7 

1,192 

-- 
NASA-HQ 
CF1-2 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1970 ESTIMATES 

COMPUTER/INSTRUMENTATION -- RESEARCH LABORATORY 

AUTHORIZATION LINE ITEM: Electronics Research Center 

PROGRAM OFFICE --- FOR THE PROJECT: - 

LOCATION ---- OF I'IIOJECT: 

COGNIZANT --- NASA INSTALLATION: 

Office of Advanced Research and 'Technology 

Cambridge, Middlesex County, Massachusetts 

Electronics Research Center 

TYPE OF CONSTIIUCTION --- PROJECT : New 

FUNDING : 

FY 1969 and Prior Years $255,000 

N 1970 EstLmate 6,962,000 

Total Fund:tng Through FY 1970 $7,217,000 

PROJECT COST ESTIMATE : 
Unit of Unit Total 

cost cost Measure Quantity -- 

Construction $3,900,000 .. 

--- $16,000 16,000 
Building Sq. Ft. 79,000 44.04 3 479,000 
Utilities and electrical 
distribution LS --- 57,000 57,000 

--- 348,000 348,000 

Sit e devlelo.pmen t LS 

Special construction features LS 

Equipment $3 062,000 -I' 

Computer Research Laboratory 

Instrumentation Research Laboratory 
Special purpose equipment LS --- 765,000 765,000 

Special purpose equipment LS --- 2,297,000 2,297,000 

Fallout Shelter 

TOTAL - -. $6,962,000 

CF1-3 



PROJECT PURPOlSE : --. 

This project will provide permanent facilities and equipment necessary for 
conducting cclordinated computer and instrumentation research leading to 
advancement and integration of computer, data processing, measurement and 
instrumentation techniques. 

PROJECT DESCRIPTION: --- 
This project provides for construction of an office laboratory structure 

which will enclose a gross area of approximately 79,000 square feet and 
provide laboratory and office space for a technical staff of approximately 
160 people. Thle facility will be constructed of incombustible material 
with special. environmental control provided for unique laboratory or 
operational functions. Elevators will provide vertical transportation of 
heavy equipment., supplies, and personnel. The building will be complete 
with all reqiuired utilities, including connections to centrally located 
utilities sei~ices. 

PROJECT JUS1:I[FICATION: -- 

Computers rind instrumentation required to support aerospace missions are 
growing in complexity and capacity. 
rapid changes in state-of-the-art development. 
the demands of future missioris for advanced instrumentation and computing 
systems, the Eltectronics Research Center has been assigned a leading role 
for research arid development in both areas. In the field of advanced 
instrumentatLori and measurement it is essential that the efforts of ai 
highly quall Eied interdisciplinary group of physical and life scientists be 
applied to the critical measurement problems of space and aeronauticsi. 
Similarly, :hi the field of computer systems, hardware, software, and program- 
ming techno:logy are considered to be pacing items in the development and use 
of future girtmid and spaceborne systems. By using an experimental inter- 
active computing system as a base, an intensive effort will be made t o  
formalize and automate the software development process, develop more 
flexible and universal computer language, and evaluate software-hardware 
tradeoffs. 

They are concurrently experiencjng 
In order to effectively meet 

Currently, the organizations to perform these tasks are in being; however, 
they are concentrated in 21,000 square feet of leased space which is totally 
inadequate €or the difficult and complex tasks associated with computer and 
instrumentation technology. There is insufficient space to permit iristalla- 
tion of needed, additional equipment. Since the facilities being temporarily 
occupied were not constructed as laboratories, supporting facilities 
necessary for *advanced research cannot be accommodated. Therefore, a i  new 
facility is a necessary foundation to the continued creativity and effective- 
ness of the computer and instrumentation effort within NASA. The facility 
will be committed to a coordinated research effort to provide the advancement 
of computer an'd instrumentation technology required for support of iiicreas- 
ingly complex aerospace missions. 



Typical of the work to be performed in this laboratory facility are the 
following: 

Computer FLearch Laboratory: 

The Experimental Multiprocessing Facility will provide a research 
test bed iy achieve controlled performance and reliability in automatic 
reorganization of internal computer functions to meet changing compu- 
tation needs or accommodate component failures. 

The Advanced Memory Research Facility will provide a capability tcr 
investigate techniques for highly reliable data storage systems of 
extreme (:inpacity and low power. 

The ---- Microcircuit Facility will provide a capability to develop and 
evaluate the functional circuit designs for advanced spaceborne and 
airborne data processing systems. 

The ---- Voice Communications Facility will provide the facilities and 
research equipment for investigation of advanced computing systems 
which will accept and interpret voice commands and respond in natiiral 
human language. 

The Computer and Display Area will provide the facilfties to housa! 
a displagzriented research computer system with multiple input/ 
output devices that will be used to improve man's ability to commnn- 
icate with a computer in graphical or pictorial form. 

The Visual Perception Area will be utilized to study human response 
to various computer generated display characteristics and to measure 
information capacity and effectiveness of varying visual presentations. 

The Data Compression Facility will permit the evolution of compaction 
and compression techniques for reducing the amount of data that mlust 
be transmitted from earth-orbiting satellites to the ground station. 

The -- Biocybernetics Area will be used to investigate computer techniques 
based on. th.e information processing functions of biological organisms 
to develop self-contained, goal-directed explorer 
inputs from many peripheral sensors in real time, 
and strategies and taking appropriate action. 

Instrumez!rattion Research Laboratory: 
The --- Atroutmatic, Physiological Monitoring Facility 
facilities and equipment t o  study and develop new 
capable of monitoring the physiological condition 

systems which process 
forming hypotheses 

will provide the 
measurement techniques 
of pilots and astronauts 

without ithe necessity for surgical implantation or physical attachment 
of sensc)irs. In addition, advanced instrumentation will be developed for 
monitorjiiig mental alertness and other indices of pilot/astronaut perform- 
ance. 

CIF1-5 



The -- Aeronoixand Meteorology Facility will provide a capability for the 
advancement of badly needed new measurement techniques such as laser 
backscatter and high frequency radiometry in support of the technoll.ogy 
requirements for future weather satellites and advanced aeronauticel 
missions. 

The ---I- Total Atinospheric Simulator Facility will provide a capability to 
physically recreate the complex combinations of neutral atoms and 
molecules, ions and electrons that exist in the earth’s atmosphere,, to 
calibrate atmospheric probes as well as to generate new measurement 
techniques for the analysis of planetary atmospheres. 
will be unique not only within NASA but within the free world. 

This facility 

An Ultraviolet and Soft X-ray Facility will provide a capability for 
basic workin the detection and analysis of the short wavelength portion 
of the solar electromagnetic spectrum in which correct instrumentaeion 
is notably deficient. 

The High Vacuum Research Facility will permit advanced research to 
develop a-&re fundamental understanding of the physical character - 
istics of the space environment and related measurement technology 
for the probes, orbiters and landers of future space missions, 

The _-_- Avionics Instrumentation Facility will provide the capability to  
advance measurement techniques unique to the operation and maintenance 
of superscmic, commercial, and general aircraft. This facility is 
expected t:o play a leading role in the evolution of a new generation 
of aeronanttical measurements concepts and their instrumentation counter- 
parts. 

ESTIMATED --- FUTURE: YEAR FUNDING FOR THIS PROJECT: 
currently identified; however, future changes and technology or programmatic 
needs may gerterate future needs for this facility. 

No additional requirements are 

CF1-6 



ELECTRONICS RESEARCH CENTER 
FISCAL YEAR 1970 ESTIMATES 

COMPUTER/ I  NSTRUMENTATION RESEARCH LABORATORY 
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ELECTRONICS RESEARCH CENTER 
FISCAL YEAR 1970 ESTIMATES 
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ELECTRONICS RESEARCH CENTER 
FISCAL YEAR 1970 ESTIMATES 

COMPUTER/I  N S T R U M E N T A T I O N  RESEARCH LABORATORY 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1970 ESTIMATES 

CENTER SUPPORT FACILITIES 111 

AUTHORIZATION -- LINE ITEM: Electronics Research Center 

PROGRAM OFFICEFOR THE PROJECT: Office of Advanced Research and Techxrology 

LOCATION OF PROJECT: --- Cambridge, Middlesex County, Massachusetts 

COGNIZANT --- NASA INSTALLATION: Electronics Research Center 

TYPE OF CONSTRUCTION PROJECT: New 

FUNDING : 

FY 1969 an,d Prior Years $66,000 

N 1970 Estimate 1,126,000 

Total Funding Through FY 1970 $1,192,000 

PROJECT COST ESTIMATE: --- 
Unit of Unit: Total 

Cost cost Measure Quantity -- 

--- ---. --- --- Land Acquisition 

Construe tilon - $1 !, 126,000 --- 

Bui Id ing 
Utility tunnel 
Paving 
Sit e dev'elo pmen t 
Site utilities 
Ref riger,atilon system 
Emergency power system 

Sq. Ft. 2,580 $38.76 100,000 
LF 448 950 426,000 
LS --- 65,000 65,000 
LS --- 185,000 185,000 
LS --- 50,000 50,000 
LS --- 270,000 270,000 
LS --- 30,000 30,000 

Design 

Fallout She1 t ler 

TOTAL - $1,#126,000 - 
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PROJECT PURPOSE -- : 

To extend 9] xi sting utility systems and provide for general site development 
in support of the N 1970 Facilities program. 

PROJECT DESCE.I:PTION : ---- 
This projec:t: will provide for the general expansion and extension of all 

utility systms, and provide additional paving and site development to 
service the 1.aboratory and support facilities included in the FY ,1970 
construction program. 

The work includes a 2,580 square foot extension to the existing Center 
Service Buildling to house an additional steam absorption water chiller, a 
single cell water cooling tower, pumping and emergency power equipment, 
electrical switchgear, and auxiliary equipment. An existing underground 
utility tunnel. will be extended to serve the new laboratory with chilled 
water supply and return, steam and condensate return, compressed air and 
laboratory va,c:uum, telephone, and electric power systems. Domestfc/fire 
water and natura.1 gas will be furnished by underground piping. 
sewer systems will also be extended to service the new laboratories. 
Exterior 1ighIt.inlg will be extended for site security and personnel safety. 
Off-street paxking will be provided as a part of this project. Other paving 
will include vehdcular circulation and service drives to the new laboratory. 

The sanitary 

PROJECT JUSTI.PIC:ATION : --- 
This extensmion, of utility systems, parking capacity and site development 

forms the third increment of center support facilities required to support 
the phased construction of laboratories at the Center. 
systems are necessary to make the FY 1970 facilities operational and to 
assure the orderly development of the total complex. 

These supporting 

ESTIMATED --- FUTURE; YEAR FUNDING FOR THIS PROJECT: 
however, since this relates to the Center activity as a whole, future imission 
adjustments may require additional funding for this facility. 

None currently identiEied; 
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Summary" 

Off ice of SI)iSCe Science and Applications Project: 

Fire protection and prevention modifications....................... CF 2-3 

CF 2 



0 SPACE PROJECTS BUILDING 

@ RESEARCH PROJECTS LABORATORY 

@ MULTI-PURPOSE 6WOING 

@ MULTI-PURPOSE WILDIN6 

METEOROLOGICAL SYSTWS 
@ DEVELOPMENT LABORATORY 

@ MECHANICAL TEST FACILITY AND 

CENTRAL FLIGHT CONTROL AND 
RANGE OPERATIONS LABORATORY 

0 BOILER HOUSE AN0 ELECTRIC SUBSTATION UUALITY ASSURANCE UBORATMY 

@ DATA INTERPRETATlMl L A B O ~ T ~ ~  

ADOITION TO CENTRAL HEATING 
@ AN0 REFRIGERATION P U N T  

INSTRUMENT CONSTRUCTION AN0 
INSTALLATION LABORATORY 

0 SPACE SCIENCES LABORATORY 

a NASA SPACE SCIENCE DATA CENTER PAYLOAD TESTING FACILITY - 
..,.I I ' I  , 

0 SATELLITE SYSTEMS LABORATORY 

&h GATE HOUSE 6 ENVIRONMENTAL TESTING LABORATORY 

0 APPLIED SCIENCES LABORATORY 

a FIRE PROTECTION AN0 PREVENTlH 
MODIFICATIONS - 17 BLDGS. 

@ TRACKING AN0 TELEMETRY LABORATORY 

0 SPACECRAFT OPERATIONS FACILITY 

0 DEVELOPMENT OPERATIONS BUILDING 

@ MULTI-PURPOSE BUILDING 

0 MULTI-PURPOSE BUlLOlNG 

@ LAUNCH PHASE SIMULATOR 

= EXISTING FACILITIES 

3 F A C I L I T I E S  U N D t R  C O N S l R U C l l O N  

F A C I L I l I E S  PROPOStD IN 1'370 I S T l M A T t S  



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1 9 2  BUDGET ESTIMATES 

(I)rrLltcrs irr LhousundA) 
~ _ _ _ ~  

~ -- 
COGNIZANT PROGRAM O F F I C E  F O R  INSTP L L A T I O N  

Goddard Space Flight Center Space Science and Applicatilms - 
LOCATION O F  INS r ~ L L  ATION 

Greenbelt , Maryland Prince George's 

This Center is responsible for complete development of unmanned sounding rockets and 
orbiting spacecraft experiments in basic and applied science. The worlc covers 
scientific sztellites, and communications and weather satellites which orbit in 
cislunax space (region between the earth and moon). In addition, the (:enter 
manages NASA's Delta rocket and two world-wide tracking, data acquisition and (;lata 
reduction net works. 

NEAREST C I T Y  

Greenbelt , M 3ryland -___----- - 

NASA INSTACLATIZJN 

_____ 

___- - 
I NST A L L  AT ION Ml';!slON 

Fire Protection and Prevention 
Mod if icat i clns 

t O G N l  Z ANT 
O F F I C E  

SSA 

F Y  1 9 3  
T H R U  

ZURRENT Y i  

57 

70 F Y  19- 
I E st imat rd 

_____ 

670 

-- 
-670 

T O T  A L 
A L L  YEARS 
( E s t i m a t e d )  

72;' 

NASA-HQ 
C'P2-2 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1970 ESTIMATES 

FIRE PROTECTION AND PREVENTION MODIFICATIONS 

AUTHORIZATIOlJ&CNE ITEM: 

PROGRAM OFFICEOR THE PROJECT: 

LOCATION OF PROJECT: 

COGNIZANT NASAINSTALLATION: 

TYPE OF CONST~IZTION PROJECT: Alteration 

FUNDING : 

Goddard Space Flight Center 

Office of Space Science and Applicatjons 

Greenbelt, Prince George's County, Maryland 

Goddard Space Flight Center 

FY 1969 an'd Prior Years $57,000 

FY 1970 Estimate 670,000 

Total Funding Through FY 1970 $727,000 

PROJECT COST-ESTIMATE: 

Unit of Unit Total 
cost cost Measure Quantity -- 

Land Acquisition 

Construct icfl 

New sprinkler systems 
Smoke detection systems 
Special partitions, fire 
doors, and appurtenances 

Equipment 

Design 

Fallout Shdt.er (Not 
feasible: 

$670,000 

597,000 597,000 
31,500 31,500 

--- LS 
LS --- 
LS --- 41,500 41,500 
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PROJECT PURPOSE-: 

To provide f o r  a d d i t i o n a l  f i r e  p r o t e c t i o n  improvements i n  some 1 7  niission 
c r i t i c a l ,  h igh  va lue  b u i l d i n g s  a t  t h e  Goddard Space F l i g h t  Center.  Iiuch 
added protecjt ion w i l l  l i m i t  t h e  p r o b a b i l i t y  of a s i n g l e  f i r e  loss t o  no more 
than $100,00f3, o r  a down t i m e  of c r i t i ca l  o p e r a t i o n s  no t  i n  excess of 
24 hour:;. 

PROJECT DESC:XIPTION : 

This  projelct proposes a l t e r a t i o n s  and improvements f o r  f i r e  p r o t e c t i o n  and 
prevent Lon : L a  some 1 7  c r i t i c a l ,  h igh  va lue  b u i l d i n g s  a t  Goddard Spacc: 
F l i g h t  Cent f . 

The work 'to be performed inc ludes  t h e  i n s t a l l a t i o n  of new s p r i n k l e r  systems, 
smoke detector:;,  and f i r e - r a t e d  windows, doors ,  and p a r t i t  i ons .  Spec:if i c  
e x i s t i n g  smoke d e t e c t i o n  systems w i l l  be improved by t h e  r e l o c a t i o n  of e x i s t -  
i ng  d e t e c t o r  heads and/or t h e  a d d i t i o n  of new d e t e c t o r  heads. 

Sp r ink le r  systems w i l l  be t i e d  i n t o  t h e  e x i s t i n g  domestic water sul)ply 
systems l o c a t e d  i n  each bui ld ing .  Smoke d e t e c t o r s  w i l l  be i n s t a l l e d  which 
w i l l  provide both l o c a l  warning and a t i e - i n  t o  t h e  e x i s t i n g  c e n t r a l  moni- 
t o r i n g  panel l oca t ed  i n  t h e  c e n t r a l  h e a t i n g  and r e f r i g e r a t i o n  p l a n t .  The 
per imeter  O E  c e r t a i n  c r i t i c a l ,  high va lue  areas w i l l  be upgraded to  i t  one 
hour f i r e - r e s i s t a n t  r a t i n g .  Where space  and ope ra t ing  f u n c t i o n s  p e r i a i t ,  one 
hour f i r e - r a t e d  p a r t i t i o n s  w i l l  be i n s t a l l e d  t o  subdiv ide  and locali:,:e h igh  
r i s k  areas. 

PROJECT JUSTIFICATION: 

I n  o r d e r  t o  provide a r a t i o n a l  and l o g i c a l  b a s i s  f o r  f i r e  prot:ecticm 
improvements a t  t h e  Goddard Space F l i g h t  Center ,  NASA r e t a i n e d  n a t i o n a l l y  
known e x p e r t s  i n  t h e  f i e l d  of f i r e  and p rope r ty  p r o t e c t f o n  engineer ing .  
These e x p e r t s  developed f i r e  p r o t e c t i o n  c r i te r ia ,  e s t a b l i s h e d  t h e  degree of 
r equ i r ed  f i r e  p r o t e c t i o n ,  and made a p p r o p r i a t e  recommendations f o r  ccxrec- 
t i v e  a c t i o n s .  As a r e s u l t  of t h e s e  s t u d i e s ,  an e v a l u a t i o n  of a l l  mi1;sion 
c r i t i c a l  and high va lue  l a b o r a t o r y  f a c i l i t i e s  w a s  made. This st:udy Led t o  the 
fundamental concept t h a t  i t  was a real is t ic  goa l  t h a t  t h e  loss i n  su1-h 
f a c i l i t i e s  from any one p a r t i c u l a r  f i r e  should be l i m i t e d  t o  $100,0013 o r  
down t i m e  n a t  i n  excess  of 24  hours. S p e c i f i c  c o r r e c t i v e  work was also 
developed f o r  t h e  1 7  b u i l d i n g s  included i n  t h i s  p r o j e c t .  The fo l lowing  are 
two examples of t h e  reduct ion  i n  f i r e  l o s s  p o t e n t i a l  which w i l l  be a!-hieved 
by t h i s  p r o j e c t :  

1. Building 7 c o n t a i n s  a mixture  of occupancies ranging from cllean room 
operaticlns t o  t h e  r e l i a b i l i t y  t e s t i n g  of sa te l l i tes  and spacecraEt .  The 
d o l l a r  d e n s i t y  (average va lue  i n  d o l l a r s  per  square  f o o t )  i n  t h e s e  areas 
is extremely high. For example, a t  one p o i n t  i n  t i m e ,  t h e  OAO space- 
c ra . f t  valued a t  $65,000,000 w a s  l o c a t e d  i n  t h i s  h igh  bay c l e a n  rloom f o r  

CF2-4 
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electronic:  i n t e g r a t i o n  and checkout. An automatic  f i r e  p ro tec t ion  
system is; needed f o r  such an area. 
b i l i t y  of' a s e r i o u s  f i r e  and the  r e s u l t a n t  excess ive  damage. 

Such a system w i l l  reduce t h e  possi-  

2. Computer' ope ra t ions ,  e l e c t r o n i c  l a b o r a t o r i e s ,  and r e sea rch  f a c i l i t i e s  
are a l l  1.ocaited i n  Building 21. The average proper ty  va lues  range from 
$1,000 t o  $ i ! , O O O  per  square  foo t .  A f i r e  involving a s m a l l  f l o o r  area 
could resu l t :  i n  proper ty  loss  in excess  of $250,000 p lus  the  in t e r rup -  
t i o n  of r 'esearch a c t i v i t i e s .  The des ign  of t h i s  bu i ld ing  does not per-  
m i t  confinement of a f i r e  t o  a small area. Thus the  complete bu i ld ing  
is considered as one common f i r e  p o t e n t i a l  area, involving a mul t imi l l i on  
d o l l a r  investment.  Heat and smoke can do cons iderable  damage t o  e l ec -  
t r o n i c  leths and equipment. This  could r e s u l t  from a f i r e  o r i g i n a t i n g  i n  
and confined t o  the  basement. Sp r ink le r  and smoke d e t e c t i o n  a r e  included 
i n  t h i s  piroject .  The a d d i t i o n  of doors  and pro tec ted  areas f o r  colmputer 
tape  s t ag ing ,  w i l l  reduce the  e x i s t i n g  r i s k s  t o  accep tab le  l i m i t s .  More 
important::Ly, t he  added f i r e  p r o t e c t i o n  w i l l  ensure t h a t  r e sea rch  Firograms 
w i l l  no t  be i n t e r r u p t e d  by f i r e  and i t s  r e s u l t a n t  damage. 

ESTIMATE11 --- FU1XRRE YEAR FUNDING FOR THIS PROJECT: None f o r  t hese  f a c i l i t i e s .  

C:F2-5 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1 9 2  BUDGET ESTIMATES 

(IIoLLurs in Lhousunds) 
__ _ _ _ _ ~  ___ __ _.___- -- 

NASA INSTALLATlOh COGNIZANT PROGRAM O F F I C E  FOR INSTAL -AT ION 

John F. Kennedy Space Center, NASA Manned Space F l igh t  

Merritt Is land,  F lor ida  
C-GJ N T Y NEAREST C I T Y  --? Brevard 4 Beach, Florida 

LOCATION 0 F INSTALL AT ION 

- __ - 
INSTAL LATION MlSSlC N 

The Center conducts o v e r a l l  planning and supervision of t he  in t eg ra t ion ,  test ,  
checkout and launch of NASA space veh ic l e  systems a t  the  A i r  Force Eastern and 
Western ‘Test Ranges and Merritt I s land ,  and provides support s e rv i ces  f o r  a l l  
NASA element:; located i n  the  area. 

____ ________-_ - 
PFIOJE’ 1 L I N E  I T E M  

Launch Complexes 34 and 37 

Manned Spacecraft F a c i l i t i e s  
Modifications 

U t i l i t y  Ins  t ia L l i i t  i ons  

High Pressure Gas Maintenance 
F a c i l i t y  

T O T A L  

JOGN I Z ANT 
O F F I C E  

NSF 

MSF 

MS F 

MS F 

F Y  1 9 5 9  
THRU 

:URRENT YF 

104,168 

46,205 

66,313 

1 2  

F Y  19- 70 
( E  stirnot ecf! 

8,000 

1,000 

3,300 

2 00 

12,500 

--- 
FUTUf lE  
YEARS 

( L :  stirne fed) 
_-___ - 

T O T A L  
ALL YEARS 
( E  s tirnd, t e d) 

112,168 

47,205 

69,613 

212 

N AS A-HQ 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1970 ESTIMATES 

LAUNCH COMPLEXES 34 AND 37 

AUTHORIZATION --- LINE ITEM: John F. Kennedy Space Center, NASA 

PROGRAM OFFICE --- FOR THE PROJECT: Office of Manned Space Flight 

LOCATION ---- OF PROJECT: 

COGNIZANT --- NASA. INSTALLATION: 

TYPE OF CONSTP.UCT1ON --- PROJECT: Alteration 

Merritt Island, Brevard County, Florida 

John F. Kennedy Space Center, NASA 

FUNDING : 

N 1969 and. Prior Years 

FY 1970 Est.imaite 

Total Funding through 

PROJECT COST ISSTIMATE: 
---I__ 

Land Acquisitfon 

Construction --- 

Mod i f  icai: ions to LC 
Uml) i 1 ical  tower 
Service structure 
Pad area 

Modifications t o  LC 
Umb il i m l  tower 
Service structure 
Pad area 

Equipment 

Design 

Fallout ---- Shelter (Not 
feasible) 

FY 1970 

34 

37 

$104,167,929 

8,000,000 

$112,167,929 

Unit of 
Measure Quantity 

Unit Total 
cost cost - 

$8.000.000 

1 ,, 890 ,000 
$760,000 r:760,000)1 
265,000 (,265,000)1 
865,000 (865, OOO> 

3,520,000 (3:, 520,000) 
6 !I 110,000 

1,800,000 (1,800,000:~ 
790,000 1:790,000:) 

---. None 

- $8,000,000 - 



PROJECT PURPOSE : --- 

This project provides for modifications to Launch Complexes 34 and 37 to 
support the requirements of the Apollo Applications project within the Space 
Flight Operations program. 

PROJECT DESCI1:IPTION : 
---I_ 

Modifications to Launch Complexes 34 and 37 will be necessary during; the 
Fiscal Year 11070 time frame to adapt these launch facilities to the neieds 
of this project. The following are examples of essential modifications 
which must bt? performed at each complex: 

Launch Coin@Lex 34 --- - 

----- Umbilica:L Tower - Increase propellant thermal conditioning and flciw 
capabilil:y, modify pneumatic distribution lines to provide the 
special hazard proof characteristics required by the Apollo Applica- 
tions pro,fect. 
arms and umbilical tower structure. Install additional equipment 
or replace existing equipment at various levels of the tower. 
Install additional gaseous nitrogen and gaseous helium lines and 
additional electrical lines. 

Install additional cables and fluid lines on swing!, 

Service Structure - Modify the structure to support new and 
relocated equipment. Relocate portions of operational television, 
water, and hazard monitoring systems. Reconfigure the piping and 
electrical controls serving the hypergolic and cryogenic systems 
of the spacecraft to permit those systems to handle the increased 
fuel requirements of the spacecraft. 

--_-___ 

-- Pad Area - Relocate oxidizer storage and transfer units to satisfy 
safety requirements. Install new spacecraft liquid nitrogen l€nes, 
additional Liquid oxygen, liquid hydrogen, pneumatic and electrical 
lines to the new ground support equipment; and modify the cryogenic 
system. Add a remote control capability at the existing convertel’ 
compressor Eacility. 

Launch Coelex 37 --... - 
Umbilical Tower - Add a new swing arm to be used for purging the 
spacecraEt nose cone. Reconfigure the Lunar Module swing arm and 
install the necessary cabling, service lines, equipment and water 
spray system. Alter the S-IVB hydrogen loading system, pneumatic 
distribution system and environmental control system. 



----- Service Sitructure - Modify the structure to permit installation of 
a new swin,q iPm. Fabricate new and relocated equipment platform 
cutouts foi modified space vehicle configuration and for' emergency 
egress. Relocate and modify portions of the operational television, 
operational :Lntercom, water and hazards monitoring systems. Extend 
environmental purges to new equipment and the new swing arm. Instzdl 
additional propellant piping for the Workshop Attitude Control Sysl.em. 

-- Pad Area .- Relocate fuel and oxidizer storage and transfer units to 
reduce safety hazards. Provide new spacecraft handling equipment 
and erection fixtures. 

PROJECT JUSTIFICATION : 
---I_ 

Launch Complex~es 34 and 37 are currently capable of launching Saturn IB 
vehicles, with an S-IVB second stage, a Command and Service Module (LC 3 4 )  
and a Lunar Module (LC 37). In order to launch the payloads peculiar t o  
Apollo Applic,ations project 1 and 2 (Orbital Workshop, Airlock Module/ 
Multiple Docking Adapter), 3A (Revisit), and 3 and 4 (Modified Lunar Module 
Ascent Stage and Apollo Telescope Mount), modifications to and reconfi1:ura- 
tion of the clomplexes will be necessary. 

Launch Complex 34 must be reconfigured to provide launch capability :Ifor 
the modified .Apollo Block I1 Command and Service Module to be used for 
Apollo Application projects 1, 3A and 3.  The modifications are necessilry 
to support increased liquid hydrogen, liquid oxygen, Reaction Cont.ro1 System, 
and Acceptance Checkout Equipment requirements of the missions. The modifi- 
cations must also support relocation of existing equipment due to expanded 
Command and Service Module support and checkout requirements. 

Launch Complex 37 must be reconfigured to provide a launch capabilitv for 
the Orbital Workshop and Airlock Module/Multiple Docking Adapter paylosad of 
mission 2 and the modified Lunar Module Ascent Stage/Apollo Telescope I'lount 
payload for mission 4 .  The modifications at Complex 37 are necessary ito 
provide a nose cone purge access, and relocation of Lunar Module acces13 for 
mission 2 ,  and subsequent relocation of swing arms for  mission 4. 
modifications are required to support increased propellant requirementij for 
both missions and to meet the stringent cleanliness requirements of thii 
Apollo Telescope Mount. 

AddLtional 

The modifications proposed by this project must be initiated during 'Piscal 
Year 1970. Analysis of the time required for procurement, fabrication, 
equipment installation, facility checkout, and vehicle erection arid chi2ckout 
indicates that about twenty months of lead time will be necessary to sIJpport 
missions 1 and 2. Construction economy as well as the support of scheiiuled 
Space Flight Clperations missions require that all of the work be accom'plished 
concurrently, and prior to the first launch. 

CF3-5 
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ESTIMATED FUTLIRE: YEAR FUNDING FOR THIS PROJECT: 
dependent upcGzt:he extent of follow-on and future programs. 
yearly expendliture of between $1,000,000 and $2,000,000 will be required to 
safeguard the current investment in this launch complex. 

This requirement will be 
An estimated 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1970 ESTIMATES 

MANNED SPACECRAFT FACILITIES MODIFICATIONS 

AUTHORIZATIOW -- LINE ITEM: John F. Kennedy Space Center, NASA 

PROGRAM OFFICI! --- FOR THE PROJECT: 

LOCATION ---- OF PROJECT: Merritt I s l and ,  Brevard County, F lo r ida  

Of f i ce  of Manned Space F l i g h t  

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

TYPE OF CONSTF.UCTION --- PROJECT: A l t e r a t i o n  

FUNDING : 

FY 1969 and P r i o r  Years $46,205,022 

FY 1970 E s t i m a t e  1,000,000 

To ta l  Funding Through FY 1970 $47,205,022 

PROJECT COST ESTIMATE: ---- 
Unit of 
Measure Quantity 

Land Acquisiti,on 

Cons t r u c  tie;! 

Modif icat ions t o  l a b o r a t o r i e s ,  
u t i l i t y  tunnel ,  and assembly 
and t e s t  area 

Modif Lcat:trons t o  test s tand  
area 

Modif i c a t : h n s  t o  provide air-  
lock  module/multiple docking 
adapter  checkout p o s i t  i on  

Class 10,000 c l ean  room 
Serv ices  to :Lunar module ascent  

s t a g e  work s tand  area 

Equipmerr - t 

Design 

Fa l lou t  ---- S h e l t e r  (Not f e a s i b l e )  

LS 

LS 

LS 
LS 

LS 

Unit  To ta l  
c o s t  cost - 

$1 (‘~00,000 .A: 

--- $250,000 :1!50,000 

--- 260,000 :1!60,000 

--- 180,000 31.80,OOO --- 250,000 ;!:50,000 

--- 60,000 60,000 

--- --- -e- 

--- None 

d: 

--- -- 
$1  000,000 TOTAL 
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PROJECT PURPOSE: --- 

To provide for modifications to spacecraft checkout facilities that ,are 
necessary to support Space Flight Operations missions. 

PROJECT DESCRIPTION: ---- 

This project will provide for the following types of work within the 
Operations and Checkout Building and/or the Cryogenic and Hypergolic Tcsst 
Facilities in order to permit checkout of the spacecraft and associateld 
experiments in support of scheduled Apollo Applications missions: 

a. 
lines, power circuits, instrumentation circuits, environmental 
control equipment and operational intercom systems. 

Installation of new and/or modification of existing fluid 

b. Installation of power, radio frequency, communications and 
environmental control systems, with appropriate control equipment 
to support the Airlock Module/Multiple Docking Adapter and Connand 
Module checkout operations. 

c. Modification of the East Integrated Test Stand Area, including 
relocation of platforms, power and signal leads, ground support 
equipment, lighting, crane hook assembly and gas systems to permit 
checkout of the mission 4 spacecraft. 

d. 
cleanline,ss requirements for the assembly and checkout of the Apo1:l.o 
Telescope Moiunt of mission 4 .  

The iiast~allation of a Class 10,000 clean room to meet the stringent 

e. Installation of power, cooling, and operational intercom systeriis 
within the Lunar Module Ascent workstand to permit installation of 
the Apollo Telescope Mount control and display panels. 

PROJECT JUSTIIFICATION : ---- 
The Airlock ,!fodule/Multiple Docking Adapter, Apollo Telescope Mount, Block 

I1 Command and Service Module (CSM), and Lunar Module Ascent Stage of 1:he 
various Apollo Applications missions must be checked out in the Operations 
and Checkout 1Bui.Lding and/or the Cryogenic and Hypergolic Test Faci1itii.e~. 
Since the cap;ibi.Lity for checkout of the basic Command and Service Modides 
and Lunar Module of the Apollo program already exists, all of the required 
basic systems are in place, so that modifications will be limited to ttle 
specific xequ:Lrernents of Apollo Applications missions. 

The Block I:[ CSM Reaction Control System is configured differently from 
the Block I and will require checkout under hazardous conditions. 
necessary fac:LLities exist, but must be adapted to the revised configuration. 

The 
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The Airlock Module/Multiple Docking Adapter of mission 2 will be exlrremely 
complex and much more sophisticated than the present Apollo Spacecraft. 
permit docking checkout with the Command Module in a horizontal positton, 
a new test stand will be provided by the spacecraft contractor, but the 
various services must be made available for interconnection with the stand. 

To 

The Apollo Telescope Mount will require modifications to the East 
Integrated Test Stand to permit adequate servicing and testing. Sincc: the 
Apollo Telescop'e Mount must be handled under extremely clean conditiotis, a 
Class 10,000 clean room large enough to accommodate the Apollo Telescope 
Mount while on the test stand must be installed. All other Class 10,000 
clean rooms at Kennedy Space Center are too small to serve this purporie. 

All of the work must be accomplished prior to delivery of the first Space 
Flight Operations spacecraft, since insufficient time will be avai1ab:l.e to 
make modific,atilons between spacecraft checkout intervals. 

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: 
dependent uponthe needs of follow-on and future programs. 

This requirement wi1:I. be 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1970 ESTIMATES 

UTILITY INSTALLATIONS 

AUTHORIZATIOK --- LINE ITEM: John F. Kennedy Space Center, NASA 

PROGRAM OFFICE: --- FOR THE PROJECT: 

LOCATION ---- OF E'F.OJECT: Merritt Island, Brevard County, Florida 

COGNIZANT --- NASA INSTALLATION: 

Office of Manned Space Flight 

John F. Kennedy Space Center, NASA 

TYPE OF CONSTPIJCTION PROJECT: New --- 
FUNDING : 

FY 1969 and Prior Years 

FY 1970 Estimate 

Total Funding Through FY 1970 

PROJECT COST E3TIMATE: ---- 

Land Ac.quisi.tion --- 
Construction -- 

Power generating stations 
Cable ducts and manholes 
Central power monitoring sys. 
control house extension 

Equipment 

Power generating stations 
Industrial area 
Launch Complex 39 area 

Central power monitoring sys. 

Design 

Fallout She1 ter (Not 
feasible) 

$66,313,095 

3,300,000 

$69,613,095 

Unit of 
Measure Quantity 

Sq. Ft. 1,000 

Unit Total 
cost cost - 

$1,p75,000 

$230,000 230,000 
815,000 8815,000 

30.00 30,000 

2 $2 225,000 

1, '9 35,000 
395,000 (395,000) 

1,540,000 (1,540,000) 
290,000 290,000 

--- None 

$3 300,000 =& 

- 



PROJECT PURI?OSIS : 

To provide for improvements to the electrical power generation syst:ems 
that wi:Ll enhance reliability and at the same time effect operating 
economies. 

PROJECT DES(:lIIPTION : 
---I- 

~ - - -  Power Genwating Stations - This project will provide for the replaicement 
of many small.1, portable, widely separated power generating units with a small 
number of large generating stations totalling 7700 kilovolt (kv) . At Launch 
Complex 39,  thirty-eight generators will be replaced with eight 790 kilowatt 
(kw) genera1:orr; located at three different locations - Pad A, Pad E,  and the 
Vehicle Assernb1.y Building substation. In the industrial area, eight existing, 
generators o~ i .11 .  be replaced by two 750 kw generators located one each1 at the 
Central Telephone Office and the Operations and Checkout Building, anld two 
100 kw generators - one each at the Banana River and South Repeater Buildings. 
The generatoir stations will be permanently installed in enclosed shelters 
which will piroI.ong life, increase reliability and keep maintenance costs at 
the lowest possible levels. Also included will be the necessary controls 
and accessor:ies required to make the stations operational. 

-___-- Central Power Monitoring and Control System - This project will provide 
for the inst.all.ation of a power monitoring capability for the NASA power 
system. It wi1.1 include the installation of instrument transformers, meter 
conditioning equipment, and communications equipment to monitor, collect 
and transmit power system data from each of the five 115 kv substations at 
KSC and Cape Kennedy Air Force Station (CKAFS), as well as the CUFS Critical 
Power Pl.ant, anid each of the emergency power generating stations. Both load 
and swit:chin.$; d.ata will be monitored at the substations and teleinetered to 
the cent:ral office which will be housed in a 1,000 square foot: addition to 
the Complex 39 substation control house. 

Information t o  be monitored and displayed includes the position of all 
commercial, primary, secondary and emergency power circuit breakers and 
the kilowatts and kilovars supplied to the substations and 13 kv bus voltage. 
The equipment. will be a solid state type, and of modular construction to 
permit simplified future expansion, should this become necessary. 

PROJECT JUST 1.FICATION: --- 

---- Power Generating Stations - The reliability of the presently available 
portable generators is deteriorating to the point where dependable emergency 
power cannot be provided through calendar year 1970 except at great eEfort 
and expense. Since normal commercial power sources can fail for many 
reasons, reliable redundant systems are required for all critica:L electrical 
systems suppcrting vehicle checkout, launch countdown, and actual launch. 
A redundant power source consisting of permanently installed generators of 
adequate size will reduce these hazards. The existing high speed diesel 
generators are frequently relocated for use in other areas. The moveinent 
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degrades the alverall reliability and shortens life so that frequent repair 
and/or replacement is necessary. 
longevity and reliability. 
fewer units, the cost of operation and maintenance will be reduced sub- 
stantially. 

Permanent installation will increase 
In addition, by consolidating into larger ;and 

Central --- Power Monitoring and Control System - Operation of a closed 
transmission system which supplies commercial and/or emergency power to 
launch loads at CKAFS, and launch and instrumentation loads at KSC reqiiires 
a close and cclntinual surveillance of load, voltage and switching data, to 
assure that system disturbances are minimal. It also requires that sy'3tem 
switching operations be coordinated with launch activities and other 
critical operations to insure continuity of power. 
system, timely action can be initiated to reduce or eliminate system dLs- 
turbances and outages which could cause an interruption of tests, counltdown, 
or launch activities. Further, the monitoring of the power system dem,and 
factors will enable the center to program the startup of units having large 
"starting loads'' and thus be able to lower power charges by reducing dizmand 
peaks. 

With the power monltoring 

The communications network connecting all substations will permit immediate, 
reliable information and instructions to flow between operators at KSC, Cape 
Kennedy Air Farce Station, and the commercial power source. 

Without this installation, disturbances can occur without knowledge (of the 
system dispatcher who is the only individual in a position to initiate 
timely corrective action. 
establishing proper corrective action based on system configuration an113 
loading could cause unnecessary delays during critical test or launch Iperiods. 

Time lost in determining system anomalies and in 

ESTIMATED --- FUTURE YEAR FUNDING FOR THIS PROJECT: 
additional funds will be required for utilities to support any future 
construction programs and/or major modification. 

It is anticipated thait 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1970 ESTIMATES 

- HIGH PRESSURE GAS MAINTENANCE OPERATIONS FACILITY 

AUTHORIZATIOlJ~CNE ITEM: John K. Kennedy Space C e n t e r ,  NASA 

PROGRAM OFFICE --- FOR THE PROJECT: 

LOCATION OF I?;RO.JECT: Merritt I s l a n d ,  Brevard County, F l o r i d a  

COGNIZAN'C NA!&l-.CNSTALLATION: John F. Kennedy Space C e n t e r ,  NASA 

O f f i c e  of Manned Space F l i g h t  

TYPE OF CONS1CIXJTION PROJECT: New 

FUNDING : 

FY 1969 and P r i o r  Years 

FY 1970 Est::Lmate 

Total Funding Through FY 1970 

PROJECT COST 15STIMATE : 

Land A c q u i s i t i o n  

Constructicz! 

Bui ld ing ,  i n c l u d i n g  i n t e r n a l  

S i t e  prepamation 
U t i l i  t ies 

u t  1.1 i t  i E : S  

Equipment 

D e s i ~ n  

F a l l o u t  S h e l t e r  (Not 
f e a s i b l e )  

$12,000 

200,000 

$212,000 

Unit  of 
Measure 

--- 

Sq. F t .  
LS 
LS 

LS 

--- 

--- 

Unit  
cost - 
--- 

$17.25 
13,000 
34,000 

15,000 

--- 

--- 

T o t a l  
cost 

--- 

.gss , 000 

138,000 
13,000 
34,000 

- p5,ooo 
--- 

None - 
&r!oo, 000 - 
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PROJECT PURPOSE: --- 

To provide f o r  t h e  cons t ruc t ion  of a f a c i l i t y  t o  house personnel rcsponsi-  
b l e  f o r  t h e  maintenance and operat ion of t he  Launch Complex 39 high pressure  
gas systems. 

PROJECT DESCRIPTION: ---- 
This p ro jec t  provides f o r  the  cons t ruc t ion  of an 8,000 square f o o t  f a c i l i t y  

t h a t  w i l l  accommodate about 70 employees who are respons ib le  f o r  the  mainten- 
ance and opera t ion  of t he  high pressure  gas systems a t  Launch Complex 39. 
Also included w i l l  be the  necessary parking, access roads,  u t i l i t i e s  ,, and 
s i te  prepar,at ion. 

PROJECT JUSTIFICATION: -- 

This f a c i l i t y  is required to  provide adequate work space f o r  some ‘1’0 
engineer ing,  planning, scheduling, inspec t ion  and supervisory personnel who 
are responsfble  f o r  t h e  opera t ion  and maintenance of t he  Launch Complex 39 
high pressure  gas systems. This is a most important and highly spec ia l i zed  
funct ion which w i l l  continue i n d e f i n i t e l y .  The people were housed i i i  

trailers because the  t a sks  t o  be  performed, t he  s i z e  of t he  job ,  and the  
necessary loca t ion  for bes t  performance evolved gradual ly  and l e f t  no o the r  
immediate s o l u t i o n  than t h e  use  of trailers. The trailer s i te  is crowded 
and without reasonably adequate s a n i t a r y  f a c i l i t i e s .  I n  add i t ion ,  tlie 
trailers w i l l  loe a t  least nine years  o ld  by Fiscal Year 1970 and sinc:e the  
normal use fu l  l i f e  of a trailer i n  t h e  area is genera l ly  e i g h t  years or less, 
replacement of some type w i l l  be necessary i n  the  near term. This f r ic tor ,  
coupled with the  press ing  need t o  improve s a n i t a r y  f a c i l i t i e s ,  makes t h e  
cons t ruc t ion  O E  a more permanent f a c i l i t y  the  m o s t  economical and efll‘ective 
s o l u t i o n  t o  the  problem. 

ESTIMATED FlJIlJRE YEAR F’UNDING FOR THIS PROJECT: None --- 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1970 ESTIMATES 

LANGLEY RESEARCH CENTER 

- Page No. 

Location plan ...................................................... CF 4-1 

Sllllllllflry ............................................................ CF 4-3 

Office of Advanced Research and Technology Project: 

Aircraft noise reduction laboratory. .............................. C F  4-4 
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LOCATION PLAN 

t- 

D B C R E T I O N  FACILITi No. 

m 'D 

0 
N 

P 
rn m 

WEST AREA 
C F 4 - 1  

COOLING nnm 
P m m L Y  PXm PIANT 
W L  F I N I S H I K  SHOP 
GATE HOUSE, m A  
CHMICAL m w m ,  CKPA 
ROWIFT M*cI\zINE, MU 
ROCKET I\ssD8BLY BUIWING, CMPA 
RoCKET TEST COlllROL BUIWING, CKPA 
R 6 C W I  I S T  CiLLi,  CMTA 
FQRhwLY 9-c:CH SWERRSONIC n m L  
r n m u  INTACT FASIN 

WAR% Ro*D SUBSTATION 
TFmORARY WI\RMOUSE $ 
DRIVE C0)FIROL BUI1DING 
P R O p E m  STATIC TEST STAND 
Y O R W N  ROAC SUBSTATION 
WATm I o R I w L Y  TANK F L I G ~  No. 2 mmm U\BOP~IORY 

C O N W L  LINE FACILITY 
T m "  WARMOUSE 1 

FACILITIES W O R I Z E D  AND b%3m CONSmLCTION 

A IzIckF? COMROL REQ.A€CH F A C I L I T Y  
B LIP3 SJPPORT TOCHNOIDCY YLBDRlllORY 
C H O P G A S  RPIDIA!PION RESWLRCH FACILITY 
D REACTNE C H M I C A L  D I S 1 R I ~ I O N  AREA 
E V / s I o L  m A N S I T I O N  RESEARCH WIND lUNNEL 

1246 
1747-A 
1247-8 
1 2 4 7 4  
12u7-D 
1247-E 
1247-F 
1247-C 
1248 
124, 
1251 
1252 
1254 
I<>> 
2 5 6  
5: 
Ai,r 
> ,I , --,, 
1260 
1261 
1262 
l263 

1765 
12G 
1267 
1268 
1753 
1270 
1271 
1272 

12bY 

1 9 1 1  

Z 7 i  
v:: 
d i u  

1278 
12 i? 
l2uo 
1201 
Are:  

1203 
U84 
lLU5 
12% 

1287 
12de 
1283 
llxi 
liil 
1 2 j P  
1275 
1 2 j 4  
l?fi 
l2% 
1297 
v9ii 
12% 

, 3_1- _ _ ,  

FACILITY NO. DISCRIFTION 

l"FOW.RY WARMOUSE 2 

V E T  WING 
COOLING T(wER 
F M T  WING 
CONPRESSOR BUIWINC 
AMLS ROAD SUBSTATION 
HIGH-PRFSSURE SHOCK RIB€ 

mmm~~ ms DYNAMIS I A m A r n R Y  CENTEE 

P U N T  SAFETY BUILOING 
l " F O R 4 R Y  WAREXOUSE 4 
UNITARY PIAN WIND W r L  

V A T 5  liMMRlITION TANK S?OPAGE No. 1 1 
TD!€OQAPY WARMOUSL 3 

W I N G  OOliDS TPACK 
,- ay 6-m~ ~ W L  mucmn -L 

X . C i b i  KWS miii rVWRZSrOh B i i i U I i i L  
NORM ARRESTING C W  R(RIS1NC 
SOu?H ARRLSTING GEAS HOUSING 
IANDING LcwlS TwICK SHOP 
h I C h - S P i m  H W I I O S W I C d  OFFICE ANU X G P  
C m l C - d F A T i X  JET ( P I W I  HDDELI 
H l G H - m € X A l W E  WM 7 JFT [PILOT HDDELJ 
&FWT HIGH-TD(PEWlURE S T R U m E S  RRRIEL 
MOFFFTP R M D  SUBSTATION 

DATA CAT€ ALCUCTION HOUSE (HYPEXSONIC BUIWING RID15 TLST !&?A) 
H I C H - T W ~ ~ W E  W T L R ~ L S  UBomrnRy 

OPQ4 ROCKET SHW, mopEum HPTA 
TEST UNIT, ~ p ~ l i  

HPXTING PUNA". HPPA 

SlUPAGE B 
S r n W G E  c 
SrnRAGE D 
S W G E  E 
STOPdGL 5, 
S W G E  C 
ROCKET P R O P E W  PROCtsSINC BUILOING, HFTA 
bNPAGb n 
ROCET ASSMBLY AND t % O P L M  A L W T I O h  

TQGVWRY SHW 
SOLA5 MERCY COUECIOR 
TMPORAAY STORAGE 
SLBSTATION 
PlMP STATION 
F A C I L I T I I S  WIWEW.NCE BUILDING 
ROCKEI DYNAMICS Ho?oR RLSE4RCH TZ3T APPAPAlWS U\BOPAIoRY 

SHOP AND INS-TION FUR &-FOX S I H m  
SHOP AUIWING 
WNAR W I W  RESW.RCll FACILITi 

M 1 I C L E  ANTEMU TEST FACILITi AND ADDITION 

BUIWING 

STPBILIUTION AHD COMROL opnm m m m  



LANGLEY RESEARCH CENTER 
FISCAL YEAR 1970 ESTIMATES 

LOCATION P L A N  

EAST AREA 



_I___ ____-_- 
NASA I N S T A L L A T I O N  

Langley Kesea.rch Center 

The Center undertakes research  t o  provide a t e c h n i c a l  base f o r  such missions a s :  
(1) Manned and unmanned explora t ion  of space; (2)  Improvement of performance and 
u t i l i t y  of a i rborne  f l i g h t .  
f a c i l i t i e s ;  generates  new and advanced concepts;  provides research  advice and 
a s s i s t a n c e  to o t h e r  branches of t h e  government; disseminates  s c i e n t i f i c  and 
technica l  information;  searches f o r  and i d e n t i f i e s  p o t e n t i a l  i n d u s t r i a l  a p p l i c a t i o n s  

The Center p l ans ,  develops,  and opera tes  necessary 

_ _  
COGNIZANT PROGRAM O F F I C E  FOR INSTALI .ATION 

Advanced Research and Technology __---- 

involved i n  tihe course of research.  

___ - - - .- . ____ - 

PFC,JE( T L I N E  I T E M  

_- 
L 0 CAT I 0 N 0 F I N ST A L L  A T  ION 
Langley S t a t i o n  

A i r c r a f t  N o i s e  Reduction Laboratory 

__ - ~ -. 

NEAREST C I T Y  

TOTAL 
~~ 

331-002 0 - 169 - 7 

COGNIZANT 
O F F I C E  

ART 

FY 1 9 3  
T H R U  

:URRENT Y1 

332 

F Y  191(1  
( E s t  irnnted) 

- 

4,767 

4,767 

- 
F U T U  FIE 
YEAR > 

( E s t  ime ' ed) 

- 

T O T A L  
A L L  YEARS 
( E  s t tm 91 te d) 

--c-- 

5 , 0 9 9  

NASA-HQ 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1970 ESTIMATES 

AIRCRAFT NOISE REDUCTION LABORATORY 

AUTHORIZATION -- LINE ITEM: Langley Research Center 

PROGRAM OFFICE --- FOR THE PROJECT: Off ice  of Advanced Research and Technology 

LOCATION OF PROJECT: --- Hampton, V i rg in i a  

COGNIZANT NASA -- INSTALLATION: Langley Research Center 

TYPE OF CONSTRUCTION PROJECT: New 

FUNDING : 

FY 1969 and P r i o r  Years $332,000 

FY 1970 Estimate 4,767,000 

Tota l  Funding Through FY 1970 $5,099,000 

PROJECT COST' ESTIMATE: --- 
Unit of Unit  To ta l  
Measure Quan t i ty  c o s t  -. Cost -- 

$3,180,000. ---- Construct ion -. 

S i t e  prepaxat ion,  paving 
Outside u t i l i t i e s  
Architec:l:ural and s t r u c t u r a l  
P i l i n g  
Labaratory foundat ions 
Integral .  t es t chamber 8 
Integral-  mechanical 
Integral. electrical 

Equipment 

$144,000 
283,000 

29.27 
95,000 
70,000 

670,000 
730,000 
175,000 

144,000 
283,000 

1,013,000~ 
95,000 
70,000 

670,0001 
7 30,0001 
175,0001 

-. $1.,587,000 

T e s t  stcuid LS --- 424,000 424,000 
416,000 App1ical::Lons area LS 

Physics area LS --- 695,000 695, OOQ 
Nom- t echn ica l  c o l l a t e r a l  equipment LS --- 52,000 52,000 

416,000 --- 
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Unit of Unit T o t a l  
c o s t  cost Measure Quant i ty  -. 

Design 

F a l l o u t  Sh 'e l ter  

$4 767,000 TOTAL -;' 

PROJECT PURPOSE: --- 
This p r o j e c t  w i l l  provide research  f a c i l i t y  c a p a b i l i t y  f o r  d i r e c t l y  a t t ack -  

ing  the  problems of no i se  c rea t ed  by a i r c r a f t ,  inc luding  fundamental icesearch 
i n  the  genera.t ion and phys ica l  measurement of n o i s e ,  human r e a c t i o n s  'to noise!, 
and techniques f o r  no i se  reduct ion .  

PROJECT DESCB.1PTION : ---- 
A coordina.t:ed program of r e sea rch  i n  the  fundamentals of n o i s e  genera t ion  

and reduct ion  w i l l  r e q u i r e  t h a t  t he  A i r c r a f t  Noise Reduction Laboratory possess  
a t h r e e  fold. c a p a b i l i t y .  F i r s t  t he  f a c i l i t y  must be capable  of inaking phys ica l  
measurements; r e l a t i n g  t o  no i se ;  secondly,  i t  must be equipped t o  apply such 
measurements t o  the  development of no i se  reduct ion  devices ;  and Eina l ly  the  
necessary sl.tnul.ation l a b o r a t o r i e s  must be a v a i l a b l e  f o r  t he  detetmina t i o n  of 
human reactions;  t o  those modified no i se  levels  e f f e c t e d  wi th in  t h e  l abora tory .  
I n  order  t o  provide t h i s  c a p a b i l i t y  t h e  l abora to ry  w i l l  be divided i n t o  fou r  
major areas,, namely phys ics ,  a p p l i c a t i o n s ,  s imula t ion ,  and engineer ing  suppor t .  
The fol lowing bs a more complete d e s c r i p t i o n  of each major area: 

y.---- Ph sics Area - The Physics  Area w i l l  provide a c a p a b i l i t y  f o r  b a s i c  
phys ica l  measurements r e l a t i n g  t o  materials which may be used i n  t h e  
a i r c r a f t  no i se  reduct ion  program. 
w i l l  be included f o r  s tudying  t h e  p r o p e r t i e s  of materials by making 
measureinents under cond i t ions  s imula t ing  t h e i r  intended use.  An a c o u s t i c  
tube w i l l  be  provided t o  permit  b a s i c  measurements of a c o u s t i c  pt 'opertie.(i 
of m a t e r i a l s  wi th  the  flow of a i r ,  e i t h e r  by, or through, t h e  sariiples, 
under cond i t ions  t h a t  s imula te  t h e  u s e  of materials wi th in  enginc! i n l e t  
and exhaust environments. This l abora to ry  w i l l  be  equipped wi th  the  
necessary e l e c t r o n i c  and a c o u s t i c  appara tus  t o  ob ta in  t h e  requi rcd  
measurements. It w i l l  a l s o  inc lude  f a c i l i t i e s  f o r  ins t rumenta t ion  and 
instrument  c a l i b r a t i o n  work as w e l l  as t h e  s tudy of t he  dynamic response 
of s t r u c t u r e s  t o  a c o u s t i c  e x c i t a t i o n .  

A s p e c i a l  Acoust ic  Physics  Latitoratory 

Appl ica t ions  Area - The Appl ica t ions  Area w i l l  provide the  facilities 
f o r  t e s t i n g  t h e  a p p l i c a t i o n  of n o i s e  reduct ion  materials, devices  and 
techniques evolved i n  the  Physics  Area. 
rooms, t he  Anechoic Room and Reverberat ion Room, t o  be used f o r  the 
s tudy and reduct ion  of no i se  produced by devices  such as a i r c r a f t  
engines  and o t h e r  support  equipment. A s  t h e  no i se  l e v e l  i n  both rooms 
w i l l  be r e l a t i v e l y  h igh ,  a c o u s t i c  i s o l a t i o n  w i l l  be  necessary.  Each rooin 

It w i l l  inc lude  two major 
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will be mounted on its own foundation completely isolated from the 
surrounding structure. 
walled structure t o  provide a noise reduction in excess of 60 decibels. 
The area .Limediately surrounding these two rooms will be used for 
support functions with reasonable noise levels when experiments art: 
underway Ln either, or both test rooms. The rooms will be isolated 
from each other by two pairs of double walls to achieve at least 
100 decibels of isolation. This will be accomplished by separating: 
the rooms and by locating each room within an outer structure with 
considerable sound attenuating characteristics. Each test room will 
be provided with a control room equipped with electronic equipment 
suitable for controlling the generation of noise. The instrumentaf!:ion 
will also provide a capability for precise measurement and analysii; 
of noise iwith respect to magnitude, frequency, and spatial charactm- 
istics. 

Each room will be contained within a double 

Simulation --- Area - The third major area within the proposed facility 
will be concerned with the reaction of people to noise. The final 
test of a noise reduction program must be in the form of public 
reaction. In order to investigate human reactions, it will be nectizs- 
sary to provide controlled noise environments which adequately 
simulate actual conditions experienced by the public. Two special 
rooms will be designed for this purpose. One will be designated ai; 
the Exterior Effects Simulation Laboratory in which it will be possible 
to simulate the noise patterns produced by aircraft as they fly ov1x 
a given location. In ordinary experimental facilities, the noises 
are reproduced by loudspeakers allowing the person to hear the sound 
as he would have at a given location near an airport. 
room will be designed to introduce those spatial Characteristics 
produced by a plane flying overhead. The sound source will first come 
from the front of the room, then transfer to overhead, and filially 
behind the listening audience. 
prepared t.o achieve this realism. Further control will give ia capability 
to alter t.he characteristics of the noise so that design goals may be 
established on the basis of public acceptance. Facilities for visual, 
as well am auditory, sensations will be included. The second room, 
designated ats the Interior Effects Simulation Laboratory will be 
designed t o  simulate excitations, as produced by aircraft which would 
be experj:c!nc:ed by indoor subjects. Special experiments, such as those 
involving sonic booms, requires not only noise but a mechanical 
excitation of the walls and floors. This special room will provide 
control for both mechanical and acoustical excitation of subjects to 
obtain their reactions. 
apparatur; will be provided for the analysis of actual noises and 
vibration:; produced by aircraft . Equipment capable of both analog, and 
digital synthesizing of noises, and vibrations which might be produced 
by future aircraft will also be provided, including special instrwmenta- 
tion. 

The propose13 

The sound system will use recordings 

To support both special simulation facillties, 
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Engineering Support Area - The Engineering Support Area will consist 
of a two-sitccy, partial basement, reinforced concrete structure 
housing ahout 12,700 square feet of study and design areas to be used 
by engineers; and scientists working in the proposed facility. For 
proximity,, it will be located between the Applications and Physics Areas. 
However, to minimize interference from sound and vibration generated 
by testirq; in these laboratories, it will be external to both. Mechanical 
and e1ect:i:ic:al utility equipment serving the Physics Area and the Engineer- 
ing Support Area will be located in the partial basement. 

PROJECT JI.JSTI:IWATION : 
-_-I__ 

The rapid growth of aviation, particularly since the introduction of jet 
aircraft, has; been accompanied by a nation-wide concern for the concurrent 
increase in noise levels, particularly within communities surrounding airports. 

In 1951 the Douglas DC-6B generated noise levels of about 105 decibels 
during an approach, and 106 decibels on takeoff. By 1963 the Boeing 707-320B 
was generating noise levels of 121 decibels on an approach and 130 decibels 
during takeoff. Since noise levels above 120 decibels cause discomfort and 
levels over 1.35 decibels normally cause pain, the problem to communities 
surrounding airports is now acute. 

This problain will not diminish, since it is highly probable that the intro- 
duction of new generations of aircraft may produce even higher noise levels. 
Therefore, it i s  essential that the problem of noise be attacked directly 
with a research program that will permit the development of more quiet air- 
craft and conc:ui:rently increase our knowledge concerning human responsie to 
dif ferentr characteristics of noise. 

There is i n  existence today, a considerable body of empirical knowledge and 
scientific theory concerning the sources of aircraft noise and technology 
relating to partial control. However, the scientific basis for understanding 
primary noise generating mechanisms and human reaction to noise has nci t 
experienced m y  significant development. The research that is underway 
today is not i?r:imarily aimed at the fundamental physical problems of jet 
noise generation and propagation, but of necessity is limited t o  trial and 
error attemp~s 110 alleviate the grosser aspects of the noise problem. It is 
envisioned that within this proposed facility the fundamental research will 
be performed to resolve the problems of excessive noise. 

No existing fiicilities are suitable for this type of fundamental noise 
research. NASA's facilities are geared to launch vehicle noise problems 
structural response and sonic fatigue studies, jet exhaust and comprebsor 
noise research, and mobile equipment which is used for flyover-noise cmd 
sonic boom measurements. Facilities available to other government agencies, 
universities and industry are similarly deficient. The foregoing is lrue to 
such an extent that it has been necessary to use facilities located in 
English universities for the performance of some needed work. This is, not 
the real answer to our national problems. 



In order t o  permit the orderly advance of noise research, a highly 
specialized laboratory facility is essential. 
under this project will be designed to accommodate experiments relating to 
both the basic properties and the practical applications of noise reduction. 
It will include facilities for the study of not only the physical aspects 
of sound, but. to evaluate the effects of noise as experienced by people. 

The structure proposed 

The location of this major facility at the Langley Research Center Ls 
considered t o  be in the best interest of rapid progress in noise rese(3rch. 
The Langley Research Center has an extensive background in noise research. 
It has pioneered many of the nation's efforts in noise reduction at tine 
source as well as the definition of acceptable noise levels. Thus, avail- 
ability of the facility proposed by this project will result in maximum 
utilization cbf the capabilities of scientists and engineers associated with 
noise reduction. In this way, one of our more prominent community emiron- 
mental problems, namely "noise pollution" can be frontally attacked aiad 
hopefully brclught within the limits of acceptability. 

Research on. the source and acceptability levels of noise is not limlted, in 
its application, to aircraft only. The development of a scientific basis for 
understanding noise generation and human reaction will permit its application 
to more general problems associated with industry and the home. 
turbomachinery, transportation systems, air conditioning units, and improved 
noise insulation for the home become distinct possibilities with a concerted 
program of research. 

More quiet 

Without such a facility as proposed by this project an orderly advance in 
noise research and the solution of our national noise-related problemi3 is 
not possible. 

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: None --- 
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__ __ 
NASA INSTAL. L AT I C I P I  

Manned Spacecraft  Center 

The Manned Spac:ecraft Center has as its primary mission t h e  development of 
spacec ra f t  f o r  manned space f l i g h t  programs. The Center is  a l s o  respons ib le  
f o r  manned z;pac:e f l i g h t  ope ra t ions ,  conduct of a s t ronau t  t r a i n i n g ,  and e a r t h  
resources  programs. 

_ _  ____.____ __ 
COGNIZANT PROGRAM O F F I C E  FOR INSTALLATION 

Manned Space F l i g h t  

Mission Control Center Power 
Generation F a c i l i t y  

Harris 
LOCATION O F  I N S T A L L 4 T I O N  

Houston, Texas - - 

COGNIZANT 
O F F I C E  

NEAREST C I T Y  

Houston, T e x a s  
---_---I_ 

MSF 

F Y  19 5 !  
CURRENT Y 

THRU- 

2,198 

F Y  19- 70 
(Es t imated)  

1,750 

1,750 
- 

F U T U R E  
YEAltS 

( L s l l m  'sled) 

T O 1  AL 
A L L \f E A RS 
f E s Irrr. a l e  d) 

3 , 9 4 8  

____._.-- - 
-.-_ 

NASA-HQ 
CF5-2 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1970 ESTIMATES 

MISSION CONTROL CENTER POWER GENERATION FACILITY - 

AUTHORIZATION --- LINE ITEM: 

PROGRAM OFFICE: FOR THE PROJECT: 

Manned Spacecraf t  Center 

Of f i ce  of Manned Space F l i g h t  

LOCATION OF PROJECT: Houston, Harris County, Texas 

COGNIZANT NASA INSTALLATION: Manned Spacecraf t  Center 

TYPE OF CONSTRI3TION PROJECT: Extension 

FUNDING : 

FY 1969 and P r i o r  Years 

FY 1970 Est:imaite 

To ta l  Fimdilrg Through FY 1970 

PROJECT COST IXT:[MATE : ---- 

Land A c q u i s i l :  --- ion 

Const rue-! 

Building 
S i t e  prepa.ration 
Util i t ies amd tunnel  

Equipment 

350 kw d i e s e l  gene ra to r  
350 kw motor generator  
1360 kw d i e s e l  generator  
D i s t r i b u t i o n  system 
Electrical c o n t r o l  system 
Cooling system 

Design 

Fa l lou t  Shelitter (Not f e a s i b l e )  --- 

$2,198,275 

1,750,000 

$3,948,275 

Unit of 
Measure 

--- 

Sq. Ft .  
LS 
LS 

Each 
Each 
Each 
LS 
LS 
LS 

--- 
e-- 

Unit 
c o s t  - 
--- 

$28.91 
60,000 

105,000 

117,000 
61,200 

290,000 
187,800 
315,000 

374,000 

--- 
--- 

T o t a l  
Cost 

-I $405,000 

240,000 
60,000 

1135,000 

U i 5 , O O O  

1.:17,000 
I!il, 200 

3:74,000 
2!1)0,000 
1817 ,800 
3:1.5,000 

--- 
None 

--,- 
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PROJECT PURPOSE: : 

To provide ad.ditiona1 noninterruptible power and other criticail utility 
support to the Mission Control Center (MCC) operations. 

PROJECT DESCRIPTION: ---- 
This project provides for a 6,700 square foot extension to the north end 

It also includes a 1,600 square foot 
of the Power Generation Building to house additional noninterruptible and 
stand-by power generation equipment. 
extension to the south end of the building to house chilled water equlpment, 
which is required to support new equipment to be added to the Communication 
System and Real Time Computer Complex of the Mission Control Center. 
building addition totalling approximately 8,300 square feet, will conipist of 
precast exposed aggregate facing panels. Equipment to be installed iiicludes 
a 350 kilowatt (kw) diesel generator and a 350 kw motor generator for non- 
interruptible power, a 1360 kw diesel generator as back-up for commeri:ial 
power, and refrigeration equipment for environmental control of niissiliin 
essential electronic equipment in the Mission Control Center. 

The 

PROJECT JUSTIFICATION: --- 

The Mission Control Center is critical to Manned Space Flight operaLions 
as it is the command center for Apollo and Space Flight Operations. c:ritical 
information relating to spacecraft, launch vehicle and ground systems, as 
well as aeroimedical parameters from a world-wide network of stations, ships 
and aircraft is processed and displayed in the MCC. Based on ana1ysi:r of 
this continulous display of information, flight controllers in the MCC must 
assess the spacecraft flight status and progress. In a real time modr! they 
must determine the continuation, alteration or termination of a space flight. 
Flight controllers in making such instantaneous decisions, must rely on the 
continuous oiperation of the computers for the computation of tracking and 
telemetry data received by the world-wide network for the retrieval 01’ 
preplanned alternative courses of action from the computer complexes. 

In order to assure the continuous operation of these critical command and 
control systeins, a closely regulated noninterruptible power supply is 
necessary to preclude sudden power surges, voltage drops, or electricad 
outages. An (electrical failure of even a fraction of a second will throw 
preplanned f:Llght procedures out of phase with the actual flight pattern 
and possibly ,jam or permanently damage the computers. 
increases the chance for a mission abort. The requirement for noninterruptib1.e 
power has increased steadily during the three years that the Mission Control 
Center bins been in operation. This growth is the result of necessary up- 
dating of e1ec:tronic systems. Essential electronic equipment, with expanded 
capability and improved reliability that is scheduled to be installed 
through FY 1972., will exceed the noninterruptible power capability of the 
existing generating facility by early 1971. Thus, it is essential that this 
project be excrctited in this time frame, in order to insure necessary nion- 
interruptible power capability in support of Manned Space Flight operations. 

This dangerously 
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As additional electronic equipment is added, it is also necessary tlo 
provide added. emergency cooling capability. This project includes suich an 
augmentation. The project also includes additional emergency stand-b,p 
electric. power of sufficient capacity to operate the additional cooling 
equipment as well as the motor-generator set provided in this project. 

ESTIMATED FU'I'URE YEAR FUNDING FOR THIS PROJECT: None --- 
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N A T I O N A L  AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL Y E A R  1 9 x  BUDGET ESTIMATES 

(Do  I I u r  s in tAou s unds 1 
~ __ ~ ~._____ 

COGNIZANT PROGRAM O F F I C E  FOR INSTALLATION 

Space Science and Appliciaticmns 
___.__~.___I 

NEAREST C17Y 

Tempe rancev i I. 1 e , V i r  g; i n  i a ______ 

NASA INSTAL 1. ATI0P.I 

Wallops 'Stat:Lon 

Eastern Shore of Virgin ia  A c  coma ck 

~ - ____ 
LOCATION O F  INSTALLATION 

INSTALLATION MISSiC)N 

The b a s i c  mission of t h e  S t a t i o n  is t o  prepare,  assemble, and launch sc:ientific: 
experiments; achieve t h e  des i red  p o s i t i o n  and v e l o c i t y  i n  space : am3 ti 'ack, acqui re  
and record &ne d a t a  sought. These d a t a  are processed and reduced to mt!aningful. 
form and analyzed. 

F l i g h t  Information Control and 
Analysis Laboratory 

COGNIZANT 
O F F I C E  

SSA 30 

F Y  19- 70 
(Es t i rno ted l  

500 

500 

F U l U I 3 E  
YEAF'S 

( E s  tlrnrs t ed> 

_I*- 

--.. 

T O l - A L  
A L L  YEARS 
( E: s tint a I e d> 

5 3 (18 

____.._. -- 

I I- 

N A!jtA-HQ 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1970 ESTIMATES 

-- I?L’EGHT INFORMATION CONTROL AND ANALYSIS LABORATORY 

AUTHORIZATION --- LINE ITEM: Wallops S t a t i o n  

PROGRAM OFFICE FOR THE PROJECT: - Off ice  of Space Science and Appl ica t ions  

LOCATION OF 1PRO.JECT: Wallops S t a t i o n ,  Accomack County, Vi rg in ia  

COGNIZANT NA:SSINSTALLATION: Wallops S t a t i o n  

TYPE OF CONSTRUCTION PROJECT: A l t e r a t i o n  

FUNDING : 

F’Y 1969 and P r i o r  Years $30,000 

FY 1970 Estimate 500,000 

Tota l  Funding Through FY 1970 $530,000 

PROJECT COST ESTIMATE: 
Unit of Uni 1: Tota l  

c o s t  -. Cost Measure Quan t i ty  -- 

Const f u c  t ion  ---- 
S i t e  development 
U t  il it iti!!j 
Building a l t e r a t i o n  

$431,600; 

LS --- $18,100 18, lOCl  
LS --- 103,900 103,900 

Sq.  Ft.  17,200 18.00 309,60O 

Equipment 68 ,40C!, 

A i r  conc1:itioning equipment LS --- 68,400 68,400 

Fa l lou t  Slislcer (Not ----- 
f e a s i b l e )  

TOTAL 
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PROJECT PURPOSE: : ~ - - -  

To provide adequate space for the Wallops Flight Information Clontrol and 
Analysis Laboratory which is now temporarily housed in limited and hadequate 
space. 

PROJECT DESCItII’TION : 
---I_ 

This project provides for the modification of an existing and presently 
unoccupied 1)iii:Lding (N-161) . This building was originally constriicteid by 
the Navy in 191i8 as a small, two position hangar. 

A two floor structure will be constructed within one of the large tiays 
utilizing the existing walls and approximately 4900 square feet of the 
existing hi151 bay space. Computer space will be provided on the firat 
floor by us.Lng the existing concrete slab to support a raised floor. A 
second E1oo.r w i l l  be constructed of lightweight steel framing support ed 
from the exlstlng overhead trusses. The added floor will provide apllrox- 
imately 4900 square feet of off ice space for computer operations perrtonneX. 

Seventy-four hundred square feet of existing space surrounding $the high 
bay area will he renovated to provide for magnetic tape storage and (:omputer 
maintenance activities. 

The installeli air conditioning equipment will be modified to serve the new 
office areas. New air Conditioning equipment with the necessary temlberature 
and humidity control required by the computer, will be provided for the 
ground floor computer room. 

PROJECT JUSTIFICATION : -_- 

The Wallops Flight Information Control and Analysis Laboratory is < I  key 
facility in station operations. It provides computation requirement:i for 
real time mission control, range safety impact prediction, post-flight data 
reduction, mission analysis, engineering analysis, and business appltcations. 
For this reason, it is essential that adequate space be provided, as soon as 
possible, to assure effective operation of this facility. The propo~sed 
facility will provide a total of 17,200 square feet to house all. equipment 
and provide shop and office space for approximately 50 personnel.. 

Presently, this function is housed in a portion of the Range Contrisl Center 
(Building N-159). The existing computer room is too small which mak1.s it 
unsatisfactory for effective operations. The air conditioning systein, which 
was originally installed for an IBM-650 computer, has proven to be iin- 
adequate for the present General Electric 625 computer even with the addi- 
tion of twelve auxiliary air conditioning units. The General E.Lectr1c 625 
system is designed to be cooled by room air instead of a direct a.ir system. 
In addjtion, the cost of maintaining the existing air conditioning units is 
excessively hi gh . 
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The present. facility cannot be economically altered to meet present 
requirements. P, trade-off study shows that the Flight Information Control 
and Analysis 1.atIoratory can be relocated to the building proposed by this 
project at a :Lower unit cost per square foot, and with less down time for 
the computer operation, than expansion and renovation of the existing 
facility ,, 

The present computer facility will be utilized to provide office and, shop 
space fOK visiting scientists and engineers with payloads to be launched 
from Wa1:Lops Island. 

ESTIMATE11 --- FUTlJRE YEAR FUNDING FOR THIS PROJECT: None 
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Page No. - 

Summary .......................................................... CF 7-1 

Office of 0rE;anization and Management Project: 

Modifications and rehabilitations at all locations.. ........... CF 7-2 

Office of Spa,ce Science and Applications Project: 

Space 1aunc.h complex 2 modifications........................... 1CF 7-7 
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__ - 
NASA I N S T A L L  AT ION 

Various Local:.ions 

llodif icat ions and Rehabilitations 
a t  A l l  Localt:ions 

COGNIZANT PROGRAM O F F I C E  FOR I N S T A L L A T I O N  

______ Various 

Space Launch Complex 2, Modif ica- 
t ions 

Not Applicable 

- 
L O C A T I O N  O F  INSTAL L A T I O N  

Not Appl icab1.e 

Deep Spac:e Antenna (210 Foot) 
F a c i l i t i e s  

NEAREST C17 Y 

Not Appl icabl e 

TOTAL 

COGN I Z ANT 
O F F I C E  

O&M 

SSA 

TDA 

540 

1,029 

17,540 

F Y  19- 7 0  
f E stirnoted 

9,000 

425 

17 ,000  

26,425 
--- 
-I___- 

T O T A L  
ALL Y E:ARS 
( E  s lirn CI l e  d) 

9 ,540  

1,454 

34,540 

NASA.HQ 
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CONSTR.UCT1ON OF FACILITIES 

FISCAL YEAR 1970 ESTIMATES 

MCIIIIF'ICATIONS AND REHABILITATIONS -. AT ALL LOCATIONS --- 

AUTHORIZATION IJSE ITEM: Various Locations 

PROGRAM OFFICE, --- FClR THE PROJECT: 

LOCATION OF PR.ClJE,CT : Various Locations 

TYPE OF CONSTRIIC'I'ION PROJECT: Alteration 

FLJNDING : 

--- 
Office of Organization and Management 

-- 
FY 1969 and Prior Years $540,000 

FY 1970 Estimate 9 p 000,000 

Total Funding Through FY 1970 $9,540,000 

PROJECT COST ESTIMATE : ---- 
Unit of Unit Total 

cost -- cost Measure Quantity - 

Cons t rut-, LS --- $9,000,000 $9,01)0,000 

Fallout Shelter (Not - ---. 
feasible) 

TOTAL ~9,0110,000 --- 
PROJECT PURPOSE : --. 

To provide for major improvements, rehabilitation, and alteration of 
government-owned facilities. This work is required at all NASA installations 
and in support of NASA activities carried out in government-owned j.ndusI:rial 
plants. This u.ork is related to the continued safe, economical, arid 
efficient utilization of these facilities. 
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PROJECT DESCRIPTION: 

This project provides for major items of improvement, rehabilitation, and 
alteration, to the NASA plant during the budget year. Typical examplies, 
representative of the major work to be accomplished through this projtixt, are 
as follows: 

---- Test Facilities and Structures - Rehabilitate, alter and improve ttest 
and checkout facilities; particularly such items as waste and bur.11 ponds, 
flame deflectors, concrete spillway aprons, deluge water systems, and fuel. 
handling systems. Modify and improve hydraulic, pneumatic arid hilzh 
pressure gas systems to include improved gauges and valves for inlxeased 
reliability and safety of operating personnel. Examples of work required 
at specific locations are as follows; 

At the Eastern and Western Test Ranges the project provides for 
essential modifications and rehabilitations to launch and checkout 
facilities. At Launch Complex 39,  typical examples consist of the 
installation of a redundant 6000 gallons-per-minute pump on the 
fixe protection system, the replacement of the dangerously (corroded 
and pitted aluminum hydrogen burn pond vent header system with 
sta.inless steel; the modifications to the VAB S-IVB Checkout Cell 
to support checkout of the Orbital Workshop; the complete 
rehabilitation of one Launcher Umbilical Tower (LUT) arid the Mobile 
Service Structure (MSS) which includes a complete sandblasting and 
painting of the structure with an improved, long-life, zinc rich 
paint; the replacement of corroded floor panels and stiructural 
members; the complete overhaul of elevator cables, machinery, and 
equipment to offset the effects of several launches; arid the 
ref'urbishment of the environmental control system through the 
installation of increased capacity to support increased heat loads 
and to offset launch damages; the replacement of the existing un- 
safe, inefficient platform rings with new lighter ones that will 
prcwide improved work platforms. Also included is a complete over- 
haul of KSC spacecraft altitude simulation chambers. The work will 
inc:lude rehabilitation or replacement when necessary, of pumps, 
val.ves, blowers, gaskets, compressors, gauges, switches and other 
elements of the chambers. 

At Edwards Test Facility, rehabilitation of the concrete spillways 
and the refurbishment and desilting of the reclamation pond are 
es.aen.tia1 during this period to prevent further erosion in these 
areas and possible damage to the structures. 

--- LabaratalxL Fabrication and Support Facilities - Recondition, modify and 
improve water treatment and conditioning systems, chemical, air and gas 
systems f'or continued compliance with environmental and quality standards 
for testing, and production. Improvements to chemical waste lhandling 
syst.ems and toxic air streams to comply with federal, state and local 
regulatory agencies for control of pollutants. Examples of work re- 
quired a.t: specific locations are as follows: 
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A t  Sotidard Space F l i g h t  Center b u i l d i n g  r o o f s  t h a t  have detczioratecl  
due t o  t h e i r  continued use t o  suppor t  R&D and tes t  equipment. re- 
quire r e r o o f i n g  t o  a s s u r e  weather t i g h t  p r o t e c t i o n .  

A t  Wa.Llops S t a t i o n  the  high p res su re  a i r  system, which was : .ns ta l le t l  
i n  1946, has corroded t o  t h e  po in t  where repea ted  f a i l u r e  i:; 
co~nno~iplace;  thus  replacement of major p o r t i o n s  of t h e  s y s t t ! m  is 
reqii :red f o r  continued ope ra t ion .  

A t  the  .Jet Propuls ion  Laboratory t h e  gaseous n i t r o g e n  l i n e s  i n  t h e  
propu.1sXon test a r e a ,  which were i n s t a l l e d  p r i o r  t o  L945,  h v e  
exp~r . l enced  was te fu l  l e a k s  and about 1,000 f e e t  of p lp ing  1111 st 
be replaced. 

Worc i x t  t h e  Edwards 'Pest F a c i l i t y  inc ludes  t h e  reevacuat ion  of t h e  
ex  t s t i n g  vacuum jacke ted  LOX t r a n s f e r  l i n e  and the  raplacemcnt of 
LOX l i n e  expansion j o i n t s  t o  i n s u r e  t h a t  t h e  s y s t e m  is maintained 
i n  ,an o p e r a t i o n a l  cond i t ion .  

SirnLlar work is requ i r ed  a t  L e w i s  Research Center ,  and I.ang3ey 
Re:seai:ch Center.  

_I_--___ Environmental Cont ro l  S y s Q x  - Replace s m a l l  marg ina l ,  inadequate , and 
expensivt: t o  main ta in  hea t ing  and coo l ing  systems w i t h  improved cent ra lL  
systems m d  a d d i t i o n a l  d u c t s  t o  provide f o r  more e f f i c i e n t  and re1  i a b l e  
Operation. Replace o r  r e h a b i l i t a t e  cool ing  tower cel ls ,  pumps ancl 
suppor t ing  s t r u c t u r e s .  Examples of work r equ i r ed  a t  s p e c i f i c  ;Locz tione; 
are as  fo l lows:  

A t  Gotldard Space F l i g h t  Center improvements are needed i n  tfie 
ch:, Lled water system t o  main ta in  t h e  normal ope ra t ing  pressLre  of 
100 pounds-per-square inch ( p s i )  under vary ing  load c o n d ~ t  icns .  The 
p resen t  s y s t e m  operat:es from 65 t o  130 p s i  due t o  inadequate con- 
t r o  Ls. Improvements w i l l  c o n s i s t  of t h e  i n s t a l l a t i o n  of ch j  l l e d  
wat.trr r e g u l a t i n g  valves and boos ter  pumps i n  twenty builtlinp s.  1.m- 
creased  f a n  c a p a c i t y  and l a r g e r  d r i v e  motors are r equ i r ed  t c  supl)Ly 
add iti.ona1 cool ing  c a p a c i t y  i n  equipment and test 1aborat:ories.  
Four e x i s i t i n g  b o i l e r s  r e q u i r e  replacement of c a s i n g s ,  new f i r e  
b r i c k  l i n e r s ,  r e in fo rced  t a r g e t  w a i l s ,  and nozz le  openings 

A t  Ames Research Center t h e  hea t ing  system i n  e leven  buil-dings is; 
OVE:I: twenty yea r s  o l d  and major mod i f i ca t ions  are needed t o  t h e  
nat.ura1 gas supply system and b o i l e r s  t o  provide a d d t i o n a l  heat.  

The b u i l d i n g s  a t  Langley Research Center are  over t h i r t y  yea r s  old 
ani! major modificaticilns t o  t h e  a i r  cond i t ion ing  systems are needed 
t o  suppor t  t h e  test programs. 



The l i n e s  t o  t h e  a i r  cond i t ion ing  cool ing  towers a t  t h e  Jet 
Propuls ion Laboratory were i n s t a l l e d  i n  1953 and have corroded t o  
t h e  po in t  where c i r c u l a t i o n  is  inadequate  and 2,500 feet: neeci t o  be 
rep laced .  The i n s u l a t i o n  on 1,600 f e e t  of c h i l l e d  water l inizs 
which was i n s t a l l e d  i n  t h e  e a r l y  p a r t  of 1950 has  f a i l e d  and must 
be replaced.  

S i g n i f i c a n t  recondi t ion ing  and replacement of cool ing  system[; and 
expansion of environmental  c o n t r o l  systems i s  requi red  a t  t h e  
Michoud Assembly F a c i l i t y ,  such as the  main cool ing  tower. 14any 
of t he  wooden louve r s  and suppor t s  are showing inc reas ing  s i g n s  
of d e t e r i o r a t i o n  and replacement of a l l  cel ls  is necessary.  Ames 
Research Center ,  Downey I n d u s t r i a l  F a c i l i t y ,  L e w i s  Research (Center 
a t  Flum Brook, and Goddard Space F l i g h t  Center w i l l  a l s o  req i i i re  
work. of t h i s  na tu re .  

---- F i r e  P r o t e c t i o n  Systems - R e h a b i l i t a t e  and improve e x i s t i n g  f i r e  
d e t e c t i o n ,  alarm, and water s p r i n k l e r  systems t o  provide f o r  :improved 
coverage of c r i t i ca l  areas. I n s t a l l  a d d i t i o n a l  f i r e  d e t e c t o r s  and water 
s p r i n k l e r  s y s t e m s  t o  provide f o r  improved p r o t e c t i o n  of computers (and 
high va lue  equipment. Modify e x i s t i n g  c e n t r a l  f i r e  alarm systems to 
improve f i r e  p r o t e c t i o n  response c a p a b i l i t y .  

Typical  of t h e  work r equ i r ed  is a t  the  Goldstone Tracking Coinplex 
where t h e  main base and s i x  o u t l y i n g  sites r e q u i r e  mod i f i ca t ions  
and improvements which inc lude  a d d i t i o n s  t o  t h e  f i r e  water  m,nins 
and hydrants ,  t h e  i n s t a l l a t i o n  of water s p r i n k l e r  systems and 
d e t e c t i o n  devices  i n  t h e  c o n t r o l  and computer rooms, and altiera- 
t ior ts  t o  ind iv idua l  bu i ld ings  t o  improve f i r e  s a f e t y  c a p a b i l i t i e s .  

---- E l e c t r i c a l  Systems - R e h a b i l i t a t e  inadequate ,  overloaded electrical  
power systems by i n s t a l l i n g  l a r g e r  t ransformers ,  a d d i t i o n a l  c a b l e  systems, 
improved swi tches  and b reake r s ,  and a d d i t i o n a l  grounding. I n s t a l l  
devices  tcl improve t h e  e f f i c i e n c y  of e x i s t i n g  power systems. Rep1,nce 
inadequate l i g h t i n g  systems wi th  improved f i x t u r e s  and equipment. 

The Am.es Research Center is a prime example of requirements  i n  t h i s  
area.. There is a need t o  inc rease  t h e  c a p a b i l i t y  of t h e  ele1:trical 
power system t o  supply increased  r e sea rch  demand loads ,  by 
r ep lac ing  t h e  s u b s t a t i o n  grounds, and adding a d d i t i o n a l  cablles and 
t r a r s f  ormers. 

U t i l i t y  S y s t e m s ,  Roads and Grounds - Recondit ion,  modify, and improve 
storm sewex systems. Provide co r ros ion  p r o t e c t i o n  f o r  u t i l i t y  l i n e s  
and i n s t a l l  a d d i t i o n a l  l i g h t i n g  systems. Recondition roads  and o t h e r  
paved area.s. Examples of work requi red  a t  s p e c i f i c  l o c a t i o n s  are (as 
fo l lows  : 
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At Goddard Space F l i g h t  Center 30,000 ya rds  of e x i s t i n g  paved roads  
are c:racking and f a i l i n g ,  r e q u i r i n g  a d d i t i o n a l  paving t o  p r o t e c t  t h e  
base.  E x i s t i n g  unpaved roads  have d e t e r i o r a t e d  and approximately 
70 ,COO yards  r e q u i r e  r eg rad ing ,  s u r f a c e  t r ea tmen t ,  and atidititma1 
eros ion  c o n t r o l .  

A t  w'a.llops S t a t i o n  the  a i r s t r i p  and roads  were b u i l t  i n  1943 ,and 
are exper ienc ing  major pavement f a i l u r e s .  There is a need t o  re- 
pair  d e t e r i o r a t e d  s e c t i o n s  of t h e  8,000 f o o t  a i r s t r i p  and pro,vide 
a p r o t e c t i v e  s u r f a c e  t rea tment .  Approximately 3,000 yards  of paved 
roads r e q u i r e  s imilar  t rea tment .  

A t  t k , e  Jet Propuls ion  Laboratory,  t h e  sewer l i n e s  t o  builiding,; 
i n s t a l l e d  p r i o r  t o  1953 are now inadequate and must be rep1acl:d. 
The roads  w e r e  b u i l t  be fo re  1943, t h e r e f o r e  12,000 ya rds  of r1:- 
paving is r e q u i r e d ,  4,500 yards  need r e h a b i l i t a t i o n  wi th  two Lnch 
over lay  and repaving, and 3,400 ya rds  r e q u i r e  p r o t e c t i v e  su r fac ing .  
Addi t iona l  grading and p l a n t i n g  is requ i r ed  over t e n  a c r e s  of 
h i l l s i d e  t o  p r o t e c t  from e ros ion .  

PROJECT JUSTIFICATION: ---- 
The NASA f a c i l i t i e s  p l a n t ,  w i t h  an  i n t i a l  a c q u i s i t i o n  va lue  i n  excess  of 

$4 b i l l i o n ,  r e q u i r e s  t h e  s i g n i f i c a n t  annual expendi ture  of r e sources  i n  o r d e r  
t o  overcome t h e  cumulative e f f e c t s  of wear, d e t e r i o r a t i o n ,  and obscllescence. 
The problems of a g e ,  and severe o p e r a t i n g  cond i t ions  t h a t  demand t h e  optimum 
i n  performance c h a r a c t e r i s t i c s ,  r e q u i r e  the development and implementation of 
a planned program of r e h a b i l i t a t i o n ,  r econd i t ion ing ,  and replacement of major 
f a c i l i t i e s  subsystems and u n i t s .  These are t h e  types  of problems t h a t  (:annot 
be co r rec t ed  by day-to-day maintenance, o r  by minor r e p a i r  e f f o r t s ,  and con- 
t r i b u t e  t o  t h e  increased  c o s t  of such programs i f  no t  undertaken on ,an 
o r d e r l y  and s u ' b s t a n t i a l  b a s i s .  

NASA has  ideii t iEied approximately $20 m i l l i o n  of requirements which rt!- 
q u i r e  t h e  type of c o r r e c t i v e  work c a l l e d  f o r  by t h i s  p r o j e c t .  However, only 
t h e  top p r i o r i t y  i t e m s  are planned f o r  execut ion  under t h i s  p r o j e c t  whi1l.e 
t h e  remainder 1ail.L be placed i n  a d e f e r r e d  ca tegory  f o r  i n c l u s i o n  i n  fut .ure  
years ' programs. 

ESTIMATED FUTURE --- YEAR FUNDING FOR THIS PROJECT: 
$10,000,000 and $:L5,000,000 per  year  w i l l  be r equ i r ed  f o r  t h i s  pro  j ec: t 1i.n 

It is es t imated  t h a t  btitween 

f u t u r e  years .  



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1970 ESTIMATES 

SPACE LAUNCH COMPLEX 2 MODIFICATIONS 

AUTHORIZATION --- LINE ITEM: 

PROGRAM OFFICE --- FOR THE PROJECT: 

LOCATION OF ---- PROJECT: 

Various Locations 

Off ice  of Space Science and Applicat ions 

Western T e s t  Range, Vandenberg A i r  Force Base, 
C a l i f o r n i a  

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

TYPE OF CONSTIRUCTION PROJECT: A l t e r a t i o n  --- 

FUNDING : 

FY 1969 and Pr ior  Years 

FY 1970 Est:Linate 

Tota l  Fiinding Through FY 1970 

PROJECT COST ESTIMATE: ---- 

Land A c e . 1 :  --- ion  

Construct ion -- 

Service  st.i:uc.ture under 

FoundationLri and rails  
Electrical modif icat ions 
Emergency eg res s  s ta i rway 

c a r r i a g e  

Equipmen& 

Design - 

Fa l lou t  She l t e r  (Not --- 
f e a s i b l e )  

$1,029,000 

425,000 

$1,454,000 

Unit of 
Measure Quan t i ty  

Unit 
c o s t  

--- 

$57,000 
215,000 

78,000 
75,000 

--- 
--- 

--- 

Tota l  
cost 
L_- 

--- 
- $425,000 

57,000 
215,000 

78,000 
75,000 

--- 

--- 

None 

- $4:25,000 
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PROJECT PURPOSlE: 

To improve the  s a f e t y  and r e l i a b i l i t y  of launch c o n t r o l  systems necessary 
f o r  t he  support  of po la r  o r b i t  missions launched from t h e  Western T e s t  
Range by t h e  Delta and Thor/Agena type launch veh ic l e s .  

PROJECT DESCRIPTION: 

This  p r o j e c t  provides  f o r  t he  fol lowing modi f ica t ions  and a d d i t i o n s  I:O 

Space Launch Complex 2, East Pad: 

Replacement of t h e  e x i s t i n g  pneumatic rubber t i re  assembly and 
a s soc ia t ed  d r i v e  system w i t h  a steel wheel and e l e c t r i c  d r i v e  systtem 
which is  s u r p l u s  t o  t h e  Cape Kennedy Launch Complex 1 7  s e r v i c e  s t r i i c tu re .  
The new system w i l l  r e q u i r e  the  i n s t a l l a t i o n  of steel rails  t o  be  
supported by a re inforced  concre te  s t r u c t u r e .  The s e r v i c e  s t r u c t u r e  
base w i l l  be  s t rengthened ,  and the  e l e c t r i c a l  supply system w i l l  bit 
modified t o  provide f o r  increased power requirements.  

An emergency eg res s  s t a i r w a y  w i l l  be i n s t a l l e d  out  board o f ,  but 
a t tached  t o  the s e r v i c e  s t r u c t u r e .  The s ta i rway w i l l  extend from 
ground l e v e l  t o  the  f o u r t h  l e v e l  wi th  f i r e  walls t o  be i n s t a l l e d  0 1 1  

t he  column s6 ruc tu re  where necessary.  

PROJECT JUSTIIF ICATION : ---- 
Space Lilunch Complex 2 comprises the  e n t i r e  w e s t  coas t  c a p a b i l i t y  fo i ,  Del ta  

and Thor/Agena po la r  o r b i t  launches f o r  NASA and ESSA s c i e n t i f i c  and wcbather 
s a t e l l i t e  missions.  It is, t h e r e f o r e ,  e s s e n t i a l  t h a t  t he  maximum capa- 
b i l i t y ,  r e l i a b . l l i t y ,  and s a f e t y  be b u i l t  into t h i s  complex. 

As presen t ly  configured,  t he  launch complex cannot ope ra t e  s a f e l y  wi th in  a 
reasonable  range of weather condi t ions .  
s t r u c t u r e  which, as p resen t ly  c o n s t i t u t e d ,  cannot be moved away from the 
launch v e h i c l e  dur ing  wind ve loc . i t i e s  i n  excess of 13.5 t o  22 knots ,  de- 
pending upon cl:irection. A wind from the  rear of 23 knots  o r  more, w i l l  de- 
f l e c t  t he  pnetmiat.ic tires of the  s t r u c t u r e ,  which w i l l  i n  t u r n  resu l t  i n  a 
magnified l a t e r a l .  movement a t  the  f o u r t h  l e v e l ,  which is of s u f f i c i e n t  mag- 
n i tude  t o  cause a dangerous bumping of t he  s e r v i c e  s t r u c t u r e  againsc the  
launch vehicle!. I n  a d d i t i o n ,  lateral  winds i n  excess  of 13.5 knots  can cause 
excess ive  stresses i n  the  walking beams which connect t he  s t r u c t u r e  t o  the  
pneumatic t i r e s ,  when the  weight of t he  s e r v i c e  s t r u c t u r e  is  i n  the  process  
of t r a n s f e r  from j a c k s  t o  wheels. 

A key problem is  t h e  s e r v i c e  

Since winds exceeding these  l i m i t a t i o n s  are common i n  the  v i c i n i t y  of t h e  
launch pad ,  cos , t ly  launch de lays  can be the  n e t  r e s u l t .  A s  an example, wi th  
Delta 56, t h e  s ,e rv ice  s t r u c t u r e  could not  be removed f o r  s e v e r a l  hours be- 
cause of l i m i t a t i o n s  imposed by wind condi t ions .  This  r e s u l t e d  i n  the  loss 
of many manhours by s t a g e  c o n t r a c t o r s  and A i r  Force Western T e s t  Range 
personnel.  
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I n  o rde r  t a  permit movement of t h e  service s t r u c t u r e  du r ing  winds up t o  
30 knots ,  a n e w  r a i l  system and s t r u c t u r a l  s t r eng then ing  are e s s e n t i a l .  The 
r a i l s  w i l l  a l s o  provide  a p o s i t i v e  guided movement of the s e r v i c e  s t r u c t u r e  
while i t  is i n  close proximity t o  t h e  launch v e h i c l e ,  which i s  n o t  po!ssible 
with a pneumatic t i re  system. 

An emergency eg res s  system, t o  supplement e x i s t i n g  s t a i rways  arid e lcwator  
systems, is  a l s o  requi red  f o r  the  service s t r u c t u r e .  S tud ie s  have becm 
made of va r ious  e g r e s s  systems and a convent iona l  s t a i rway  has been found 
s a t i s f a c t o r y  to provide an  adequate ly  s a f e  means of e g r e s s  f o r  t h i s  type 
of s e r v i c e  s t r u c t u r e .  

ESTIMATED --- FUTURE YEAR FUNDING FOR THIS PROJECT: 
f a c i l i t y  w i l l  be dependent upon follow-on and f u t u r e  y e a r s '  f l i g h t  programs. 

Future  yea r  funding llior t h i s  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1970 ESTIMATES 

DEEP SPACE ANTENNA (210 FOOT) FACILITIES 

AUTHORI;!ATION LINE ITEM: Various Locations 

PROGRAM ---- OFFICE FOR THE PROJECT: 

--- 

O f f i c e  of Tracking and Data Acqu i s i t i on  

LOCATION ---- OF I?ROJECT: Canberra Complex, A u s t r a l i a  
Madrid Complex, Spain 

COGNIZANT NASA INSTALLATION: 

TYPE OF CONSICRIJCTION PROJECT : New 

Jet Propuls ion  Laboratory 

FUNDING :: 

FY 1968 and P r i o r  Years Design 

FY 1969 Cc~nst:ruction 

FY 1970 Estimate - 

$540,000 

17,000,000 

17,000,000 

T o t a l  Funt1:ing Through FY 1970 $34,540,000 

PROJECT COST ESTIMATE: Canberra, A u s t r a l i a  

Land Acqu i s i t i on  

Cons t ruc t ion  
___I__-- 

Operations b u i l d i n g  a d d i t i o n  
Power pl.ant. a d d i t i o n  
Microwave ].ab o r a  t o r y  b u i  I d  i ng  
Antenna system 
Supporting f e a t u r e s  

Equipnien t 

Antenna e l e c t r o n i c  equipment 
Comniunic.ations equipment 
Inst:alla.t:ictn, i n t e g r a t i o n  

arid e v a l u a t i o n  

Unit  of 
Measure Quan t i ty  

Unit  Tota.1 
c o s t  c o s t  _-.- -I_- 

$14,761,000 - 
Sq. F t .  15,000 $39.47 592,000 

KW 1,500 456.67 685,000 
Sq.  Ft .  3,750 46.13 173,000 

Each 1 13,202,000 13,202,000 
109,000 109,00~3 --- LS 

LS 
LS 

LS 

$2,286,000 -. .- 

--- 1,936,000 1,936,000 
--- 67,000 67,000 

--- 283,000 283,000 
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Desig,n 

Fallalut S h e l t e r  ----- 

Unit of Unit To ta l  
Measure Quant i ty  cos  1: .--_- Cost --. 

$17,047,01[)0 TOTAL, Canberra - _- 

___I____- PROJECT COS?' ESTIMATE: Madrid, Spain 

Land Acquis i t ion  --- 

Construct ion _ _ _ ~ - - .  

Operatic'ns bu i ld ing  a d d i t i o n  
Pwer  p l a n t  add i t ion  
Microwave l abora to ry  bu i ld ing  
Antenna s y s t e m  
Supporting f e a t u r e s  

Equipment -. 

Antenna e l e c t r o n i c  equipment 
Communications equipment 
I n s t a l l a , t i o n ,  i n t e g r a t i o n ,  

a.nd eva lua t ion  

Design - 

Fa l lou t  S h e l t e r  

--- 

Sq. F t .  
Kw 

Sq. Ft .  
Each 

LS 

LS 
LS 

LS 

--- 

--- 

15,000 $37 .OO 564 , 000 
1,500 454.00 681 , 01[)0 
3,750 43.73 164,000 

1 13,128,000 13,128,0iQ0 
--- 126 000 1 2  6 ,Or00 

:$2 , 290,0100 _- 

--- 1 ,9 3 6 , OiOO 
--- 67,000 67,000 

1 , 9 3 6 ,000 

--- 287,000 287,0100 

$16 , 953 , Oi!,O TOTAL, Madrid - 

$34 , 000 , 0100 - -- GRAND TOTAL 

L e s s  FY 1969 Funding =L7,000,000 

$17 000 Oi!& FY 1970 Request -- - - 

PROJECT PURPOSE: ___--- 

To provide a requi red  increase i n  the deep space ground antenna c a p a b i l i t y  - -  
by completing, i n  a t imely and economical manner, a - t h r e e  s t a t i o n  ne,twork of 
deep space (210 f o o t )  antenna f a c i l i t i e s  appropr i a t e ly  spaced around t h e  e a r t h .  



PROJECT 1)ESCR'CPTION : 

This project provides the funding for the completion of construction of two 
210 foot diarnster antenna systems for the Deep Space Network authorized in 
the FY 1!369 bidget. Prior year funding provided for the design, incremental 
costs of constriiction of concrete pedestals for the antennas, and initiation 
of procuremexi t of the antennas. 

These iantexiiias, to be located at Madrid, Spain, and Canberra, Australia, 
together with the operational 210 foot antenna at Goldstone, CalifornJa, will 
provide ia three station network with the increased performance requircld for 
planetary spacecraft projects in the post 1970 time period. The three 
station network will be capable of continuous communication with deep space 
vehicles in the declination range 28.5ON to 28.5OS. 

The antenna system facilities included under this project will consJst of 
augmentation of the existing Deep Space Network facilities located at 
Canberra, Australia, and Madrid, Spain. This project will provide fox : 
(1) the constmstion of a 15,000 square foot addition to the existing 
operations btiLlding; (2) increasing the output of the existing power plant 
to meet the requirements of the antenna system; (3) fully steerable 210 foot 
diameter, par~boloid reflector-type antenna complete with concrete pedestal, 
control room, machinery, and equipment rooms; and (4) 3,750 square focit 
microwave laboratory buildings, The project will also provide for all 
necessary supporting features, including utilities, outside communications, 
roads, winter storage, fuel storage, and site development. The project will 
further provide for the essential electronic equipment associated with, the 
antenna systein. 

PROJECT .JUST:C:FICATION : 

This project will continue the work started in prior years to complcl!te the 
installation of two overseas antenna (210 foot) facilities. These antennas, 
together with the Goldstone facility, are necessary to support planetrilry 
spacecraft projects planned in the early 1970's. 

This nt~twoirk i s  required for the continuous surveillance of the apacecraf t 
during the coinp:Lex planetary reconnoitering and atmospheric probe missions 
which are evo.lv:ing from past successful early missions in the vicinity of 
the Moon, Mars, and Venus. These missions, initiated by Ranger, Surveyor, 
Mariner/Venus, Mariner/Mars, and Lunar Orbiter all have demonstrated the 
important ba:Lanc:ed performance required between the spacecraft and ground 
co~unicintioi1~s systems to obtain meaningful and sufficient amounts of data. 
Increased emphasis on visual imaging experiments by future missions, partic- 
ularly the long-lived reconnoitering or orbital types, will be conducted 
over longer pter:lods of time and over much greater distances from the earth 
and will result in even more significant increases in the quantity of data 
to be transferred to the ground stations. 
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Future planetary orbital missions, as compared to past short-time cibservatl on 
and long-tinu? data transfer fl-yby-type missions, will require extensive time 
sharing between the flight observational and the data transfer activity at 
much higher data bit rates. A s  an example, even a partial planetary survey 
of the Nartiim surface similar to that conducted by a single Lunar Orbiter 
mission acquires more than 1,000 times more data bits than that planned for 
even Mariner 1969--a task which becomes virtually impossible to acconiplish by 
an 85 foot antanna network. 
high performimc:e 210 foot antenna communications network, however ,, influences 
directly the ability to receive these quantities of data in a reasonable 
period; thus, the complete network availability becomes one of tn-: pacing 
factors in orbital mission effectiveness. 

The total support period afforded by a complete 

Secondly, but: equally important, the antenna system provides the required 
continuous and reliable high power positive command control for ‘distant 
planetary spacecraft under all. attitude conditions. This continuous covexage 
capabilfty i t s  vital to missiorn success when adverse spacecraft maneuvers or 
anomalies resu1.t in poor on-board command reception. 

Further, its demonstrated by the recent support by the Goldstone 2101 foot 
antenna,, the sixfold communication advantage over the 85 foot standard antenn.a 
permits an inportant extension to the usable life of such valuable spacecraft 
as Pioneer itnd Mariner which have passed beyond the communication range of thle 
85 foot anterina. Based on the performance of the on-going Pione’er spacecraft, 
support to t.heae and future extended mission phases will utilize H large part 
of the ;!lo foot. antenna network available time in the post 1971 period. 

- ESTIMATED FLI’IXJF,E YEAR FUNDING -- FOR THIS PROJECT: None --- 
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85 FT ANTEN 

VARIOUS LOCATIONS 
FISCAL YEAR 1970 ESTIMATES 
DEEP SPACE ANTENNA (210 FT.) FACILITIES 
CANBERRA COMPLEX, AUSTRALIA 
PLOT PLAN 

l Y l L J J l l Y "  L A # - C C I * I P  T\ I *V  h * l n  ?Y% 
SLEEP I N G '\vw\\ 

ACCOMOi3ATiOi.i 
OPERATIONS ANC, 

ENG I N  EERl  NG BUILD I NG 

ADDITION TO 
OPERATIONS A N D  

BUILD I NG 
E N G I'N E E R I N G 

r; :... .......... .: .... .......... I I I 
\ ......... i i  E'VV ...I , ......... 

i "s, MICROWAVE 
LAB 

/ 
/" 

SUPPORT BUILDING ' 
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FISCAL YEAR 1970 ESTIMATES 
DEEP SPACE ANTENNA (210 FT.) FACILITIES 
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A N D  SUPPORT 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1970 ESTIMATES 

FACILITY PLANNING AND DESIGN 

Piige No. - 
S ~ r y  .......................................................... (:F 8-1 

O f f  i c e  of Organ Lzation and Management (NASA General) 

Fac i l i ty  p.Lanning and design ................................... (:F 8-2 
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NATIONAL Af RONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1 9 2  BUDGET ESTIMATES 

( l lo l lars  in thousunds) 
_____ - __ ____ 

NASA INSTAL LATION COGNIZANT PROGRAM OFFICE FOR INSTALLA rlON 

Office of Organization and Manzlgement ____--____-_- A 1  1 
LOCATION O F  INST4-LPTION NEAREST C I T Y  

- I 

INSTALLATION MISSl'3N 

-__ - -  -___ 

PIIOJE T L I N E  I T E M  

- --_-- -__ 

Facil i ty  Planning and Design 

COGN I 2  AN1 
OFFICE 

O&M 

F Y  1 9 2  

EURRENT Y 
THRU 

53,865 

-:.. . 

F Y  19- 70  
( E s t i m a t e d  

3,500 

3,500 

FLI TIJ RE 
YEARS 

(Es t imated )  

TOTAL 
ALL YEARS 
(Est imatedJ 

Not 
App 1 ica b l  e 

NASA-HQ 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1970 ESTIMATES 

FACILITY PLANNING AND DESIGN 

Faci . l i ty  planning and des ign  funds inc lude  t h e  c o s t  of prepar ing  
prel iminary engineer ing r e p o r t s ,  p re l iminary  p lans  and s p e c i f i c a t i o n s  as 
w e l l  as €ina:L cons t ruc t ion  c o n t r a c t  p l ans  and s p e c i f i c a t i o n s  r e l a t e d  1.0 
f a c i l i t i e s  p r o j e c t s .  Included a r e  the  p repa ra t ion  of necessary s i t e  
investigintiorls,  conceptual  s t u d i e s ,  c o s t  estimates, and des ign  and co r s t ruc -  
t i o n  schedule  3 .  

F a c i l i t y  .planning and des ign  a l s o  encompasses necessary f i e l d  i n s t a l l a -  
t i o n  developmsnt and master planning costs as well as the  c o s t s  relatE!d to  
s p e c i a l  faci:LLt:ies i n v e s t i g a t i o n s ,  s t u d i e s  and r e p o r t s .  

The $3.5 ini:Llion reques t  for FY 1970 inc ludes  the  fol lowing major 
a c t i v i t i e s :  

a. $2.3 ini;Llion f o r  t he  completion of f i n a l  c o n t r a c t  p l ans ,  
spec:L:Eications and c o s t  estimates f o r  p r o j e c t s  t o  be included i n  
t h e  subsequent FY 1971 cons t ruc t ion  program. 

b.  $800!,000 f o r  t he  p repa ra t ion  of pre l iminary  engineer ing  repor t : s ,  
:Lnveai:il;ations and s t u d i e s  r e l a t e d  t o  proposed f a c i l i t i e s  p r o j e c t s  
t o  be  included i n  the  subsequent FY 1972 cons t ruc t ion  program. 

c. $400!,000 f o r  t h e  e s s e n t i a l  updat ing of f i e l d  i n s t a l l a t i o n  master 
and clevelopment p l ans  as w e l l  as  special f a c i l i t i e s  i n v e s t i g a t i o n s ,  
s t u d i e s  and r e p o r t s .  

A l l  of t he  above work is s e q u e n t i a l  and follow-on t o  NASA p r i o r  yea r s  
planning and des ign  e f f o r t s .  These e f f o r t s  are bas i c  t o  providing sound 
engineer ing clritsi and c o s t  e s t ima tes  as w e l l  as the  t imely p repa ra t ion  of 
p lans  and s p e c i f i c a t i o n s  so t he  f a c i l i t y  cons t ruc t ion  p r o j e c t s  u l t i m a t e l y  
may be placed under cons t ruc t ion  c o n t r a c t  under the  bes t  p o s s i b l e  cond i t ions  
i n  terms of p lans  and s p e c i f i c a t i o n s  as w e l l  as cons t ruc t ion  t i m e  phasing. 
This $3. fi mil.;!ion is the  minimum e s s e n t i a l  t o  achieve t h i s  bas i c  ob jec t ive .  
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