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NATIONAL AERONATUICS AND SPACE AMNISTRATION 

CONSTRUCTION OF FACILITIES 

GENERAL STATEMENT 

This appropr i a t ion  provides  f o r  c o n t r a c t u a l  services f o r  t he  des ign ,  
cons t ruc t ion  and modi f ica t 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  ccnmtruction and mod i f i ca t ion ;  and advance design of f a c i l i t i e s  
planned f o r  f 'uture 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  the  1967 
program a r e  d 'escribed below: 

MANNED SIPACE FLIGHT: The e s t ima tes  inc lude  funding requirements  f o r  
0 p e r a t i ; z . l  and t e s t i n g  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 ,  and 
a d d i t i o n s  and modi f ica t ions  t o  e x i s t i n g  f a c i l i t i e s ,  t o  support  t h e  
Apollo spacecraf  t and Saturn launch v e h i c l e  programs and o t h e r  
research1 and support  a c t i v i t i e s .  

SCIENTIE'IC: INVESTIGATIONS I N  SPACE: P r o j e c t s  i n  t h i s  category 
w i l l  suiG,rt a c t i v i t i e s  i n  space sc ience .  The e s t ima tes  provide 
f o r  modi f ica t ions  t o  launch f a c i l i t i e s ;  new launch and se rv ic ing  
f a c i l i t i e s ;  f o r  Delta v e h i c l e s ,  an Aerobee launch f a c i l i t y ,  and 
addi  tiolrtal. u t i l i t y  i n s t a l l a t i o n s .  

SPACE I'F:CHNOLOGY: These p r o j e c t s  comprise r e sea rch  l a b o r a t o r i e s ,  a 
support-faici l i t y ,  and a chemical d i s t r i b u t i o n  f a c i l i t y .  

AIRCRAFT TECHNOLOGY: 
expansi';; of the  propuls ion systems l abora to ry ,  and modi f ica t ions  
f o r  a hypersonic  propul.sion f a c i l i t y .  

Funds w i l l  provide f o r  a V/STOL wind tunne l ,  

SUPP0R'l'I:NC: ACTIVITIES: Funds a r e  included f o r  f a c i l i t y  planning 
and d e s j z i ;  a 40-foot antenna test  bed, and a u t i l i t y  i n s t a l l a t i o n  
t o  support: t r ack ing  and d a t a  a c q u i s i t i o n  requirements.  

The appropr i a t ion  f o r  FY 1966 w a s  $60,000,000 and the  a u t h o r i z a t i o n  was 
$62,376,350. 
$41,500,000 1:rcnn t h e  1966 appropr ia t ion .  T o t a l  expendi tures  are estimated tal 
be $300,000,Cl00 i n  FY 1967, a decrease  of $195,000,000 from the  $495,000,000 
est imated fcir EY 1966. 

The reques t  f o r  1967 is $101,500,000; an i n c r e a s e  of 

The budget: r eques t  c o n t a i n s  $20,000 t o  provide a f a l l - o u t  s h e l t e r  
p ro t ec t ion  f o r  a new f a c i l i t y  a t  Kennedy Space Center.  
determined i n  c!onsul ta t ion wi th  t h e  Department of Defense based on DGD policy 
and c r i t e r i a ,  

The amount has  been 

CIF ii 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
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FISCAL YEAR 1967 ESTIMATES 

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

Budget Ac t iv i ty  

Manned Space F l ight . . . . . . . . .  . 
i n  Space... . . . . . . . . . .  ...... 

Space Appl ica t ions . . . . , . .  .... 
Space Technology.... ......... 
A i r c r a f t  Technology... ....... 

S c i e n t i f i c  I n v e s t i g a t i o n s  

Supporting Ac t iv i t i e s . . . . . . . .  

T o t a l  Budget Plan. . . . . . . . . .  

Financ i g g :  

Appropriat ion .............. 
Transfer red  from (78 S t a t .  

658)  - 
"Research and develop- 

ment". ................. 

F i s c a l  Year 
1965 

$199,770,096 

8,342,600 

21,291,000 
3,729,000 

27,974,000 

$261.106.696 

--- 

$262,880,500 

3,545,193 

Appropriat ion 
(ad jus t ed )  ......... 

Transfer red  from (78 S t a t .  
658) - "Research and. 

Development". .......... 
Reprograrrrming t o  o r  from 

( 0 )  prLor y e a r  budget 
plaris. ..................... 

T o t a l  f inanc ing  of 
budget p lan  ............ 

266,425,693 

353,800 

-5.672.797 

$261,106.696 

F i s c a l  Year F i s c a l  Year 
1966 -, 1967 

$21,401,350 $5~4,378,00~0 

4,322,0010 

13,435,000 1 1 ,089 ,OO,O 

7,084,000 --- - - .. 
682 , 000 21,011,000 

16,984,650 - ;3.700.00!) 

$59.587.000 $101.500.00~~ -- 

$60,000,000 $10 I ,  500,000 

60,000,000 101,500,000 

a - .I .- -413,000 -, 

$59,587 .OOO - $1oL .500.00!) .- 



&NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1967 ESTIMATES 

SUMMARY OF CONSTRUCTION OF FACILITIES BUDGET PLAN 
BY BUDGET 'ZIVITY SHOWING LOCATION TOTALS INCLUDED I N  EACH ACTIVITY 

F i s c a l  Year F i s c a l  Year F i s c a l  Year 
1967 -. 1965 1966 

1. MANNED SPICE FLIGHT.. . $199.770.096 $21,401.350 $54,378.000 

John F. Kennedy Space 
Centar ,  NASA. ......... 85,044,000 6,895,000 36,497,000 

Manned Spacecraf t  Center 23,907,500 4,180,000 13,800,000 
Marshal.:L !$pace F l i g h t  

Michoud Assembly F a c i l i t y  6,449,500 284,750 700,000 
Missis!; ipp i  Test  

Faci : l i ty .  ............. 58,891,000 1,910,450 1 :, 700,000 

Center.  ................ 12,454,096 2,309,450 581,000 

Various Locat ions .  ...... 13,024,000 5,821,700 1 :, 100,000 

2. SCIENT1F:LC INVESTIGATIONS 
I N  SPACE.. .............. $8,342.600 $7 ,084,000 $6,322,000 

--- 2,749,000 --- 
Center . . . . . . . . . . . . . . . .  605,000 2,400,000 --- 

Ames Research Center .  ... 
Goddard S.pace F l i g h t  

J e t  Pro pu Is ion  Laboratory 3,582,000 --- 350,000 
John F. Kennedy Space 

Centler, NASA .......... 2,180,800 887,000 1,379,000 --- 4 ,,388,000 Varioua L'ocations ....... 275,800 
Wal1op.s S t a t i o n . ,  1,699,000 1,048,000 205,000 ....... 

4. SPACE TECHNOLOGY**e**..o.* $21,291.000 $13.435.00Q $11,089 .OOO 

--- --- Ames Research Center . . . .  3,038,000 
E l e c t r o n i c s  Research 

Langley Research Center . .  2,540,500 7,568,000 1,089,000 
Lewis Research Center . . .  

Center . . , . . . . . . . . . . . . .  10 , 000,000 5,000,000 10,000,000 

7 70,000 867,000 --- --- --- Various Locat ions. .  ..... 4,942,500 

S'LJM 2 



Fiscal Year Fiscal  Year Fislcal Year 
1965 1966 -I 1967 

5 .  AIRCRAFT TECHNOLOGY,. . . . . . . . .  $3,729.000 $682,000 $21,011 -000 

2,630,000 --- --- Ames Research C e n t e r . . . . . . .  
Langley Research Center . . . .  1,099,000 682,000 5,011,000 
L e w i s  Research C e n t e r . . . . . .  --- --- 16,000,000 

6 .  SUPPORTING ACTIVITIES.. ...... $27,974.000 $16,984.650 _s8,700.000, 

Goddard Space Fl ight  Center 1,709,000 --- 710,000 
John F .  Kennedy Space 

Various L o c a t i o n s . . . . . . . . . .  14,872,000 14,361,000 
F a c i l i t y  Planning and 

--- --- Center, NASA.....,....... 1,393,000 
990,000 

Des ign. . . .  ............... 10.000.000 2.623.650 -, 7,000.000. 

$59.587 .OOO $101,500,000. TOTAL P~....................... $261,106.696 - 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1967 ESTIMATES 

--- SUMBURY OF CONSTRUCTION OF FACILITIES BUDGET PLAN BY LOCATION. 

Locat: i o n  ---- 

Ames Research Center . .  ........... 
E l e c t r o n i c s  Research Center .  .... 
Goddard Space ]?l ight  Center .  ..... 
J e t  Propuls ion  Laboratory. .  ..... 
John F. Kennedy Space Center , ,  

NASA....., ..................... 
Langley Resei1rc:h Center . .  ....... 
L e w i s  Research Center. .  ......... 
Manned Spacecraft: Center .  ........ 
Marshal l  Space F l i g h t  Center . .  .. 
Michoud Assenibly F a c i l i t y  ....... 
Miss i s s i p p i  Ires t F a c i l i t y  ....... 
Various Locat ions.  ............... 
Wallops Stat::ion. ............ ,,. .. 
F a c i l i t y  Plarining and Design,, ... 

Tota l  P l a n . .  .................... 

F i s c a l  Year 
1965 

$5,668,000 
10,000,000 

2 , 314,000 
3,582 , 000 

88,617,800 
3 , 639 , 500 

770,000 
23,907,500 
12,454,096 

6,449,500 
58,891,000 
33,114,300 

1,699,000 
10,000,000 

$261.106.696 

F i s c a l  Year 
1966 

$2,749,000 
5 , 000,000 
2,400,000 

--I 

7,782,000 
8,250,000 

867 , 000 
4,180,000 
2 , 309 , 450 

284,750 
1,910,450 

20,182,700 
1,048,000 
2,623,650 

$59,587,000 

F i s c a l  Year 
-I 1967 . 

- - -I $ 
10 , 000 , OOCl 

7 10,000 
350,000 

37,876,000 
61 , 100,000 

It1 , 000 , OOCl 
131 , 800,000 

581 , OOCl 

1,700,OOCl 
6,478 , 000 

205 , OOCl 

700 , 000 

-I 7 ,000 , OOC!, 

VI $1oL, 500,  OOC!, 

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  i s  shown on the  followj.ng page. 
In s t a l l a t ion : ;  fo r  which c o n s t r u c t i o n  p r o j e c t s  are reques ted  i n  t h e  f i . sca1  
y e a r  1967 budget a r e  i d e n t i f i e d .  
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N A S A  INSTALLATIONS 

* LEWIS RESEARCH CENTER 

AMES RESEARCH 
CENTER 

i 
I 
I 

-dr PLUfi RRQQK 
STATION ( LEWIS) 

CENTER 

FL IGHT CENTER 

WESTERN TEST RANGE 
(KSC) 

WALLOPS STATION 

NASA HEADQUARTERS 

* JET PROPULSION 
LABORATORY 
(CONTRACTOR) 

RESEARCH CENTER 

SPACECRAFT CENTER 

FL IGHT RESEARCH 
CENTER 

/ / * MARSHALLSPACE 
FLIGHT CENTER * ? . ~ ; C # ~ g ~  ASSZ??,SLY FAIIL!TY 

* Installations for which construction 
projects are requested in FY 1967 budget. 

NUCLEARROCKET (MSFC) 
DEVELOPMENT 
STATION (NASA-AEC) 

.p: g:SS:SS:pp: TEST ‘AC!L!TY 
! MSFC! 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

ELECTRONICS RESEARCH CENTER 

Location plsai.. ................................................ 
SuII1ITlary .....,,..,................................................. 
Office of Advanced Research and Technology Projects: 

Space gui<Iiin(:e and opt ica l  communications spec ia l  purpose 
laboratoiry ,, ............. ,, .................................. 

Qualifications and standards/electronic components spec ia l  
purpose l a h o r a t o ~ .  ......................................... 

Center suppo:rt f a c i l i t i e s . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Fage No. 
-I 

CIF 1-1 
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CF 1-12 
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ELECTRONICS RESEARCH CENTER 
FISCAL YEAR 1967 ESTIMATES 

L O C A T I O N  PLAN 
CAMBRIDGE, MASS 

i c ,  

E X P A N S I O N  P O S S  I BLE a 
S R 0 A D W P.V 

<I 7' 1 

O M  n I M  

SCALE IN FEET 
-- - 

7 r' 

0 0.1 0.2 0.3 0.4 0.5 - 
SCALE I N  MILES 

(iJ TOWER-E/A a GENERAL PURPOSE LABORATORIES 

@ MICROWAVE RADIATION 

@ AUDITORIUM 

@ KITCHEN (BASEMENT) 

@ DINING (BASEMENT) 

@ UTlLlPl TUNNEL 

@ CENTER SERVICE BUILDING 

I QUALIFICATIONS LABORATORY a STANDARDS/ELECTRONIC COMPONENTS 

@ SPACE GUIDANCE/OPTICAL COMMUNICATIONS LABORATOR 



N A T I O N A L  AERONAUTICS A N D  SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FAClLlTl ES 

FISCAL YEAR 19 67 BUDGET ESTIMATES 

(Dollars in thousmds) 

I N S T A L L A T I O N  MISSION The mission of the Electronics Research PERSONNEL STRENGTH FY 1965 

electronics by providing the knowledge and advanced CONTRACTORANDCYTHER PERSONNEL -0 - 
technology needed t o  overcome deficiencies i n  electronic TOTAL ALL PERSONNEL 250 

Center i s  t o  increase the agency's capability i n  space NASA PERSONNEL (Endof Year) 2 50 

s y s  tern and components, The Center organizes, manages, L A N D  

N A S A  I N S T A L L A T I O N  

Electronics 

FY 1966 FY i g  67 
550 1000 
-0 - 40 
550 1040 

NO. ACRES 
and conducts a comprehensive program of basic and applied 

point for national space electronics research, coordinat- 
ing nationwide research e f for t s  and sponsoring electronic:: 
research conducted by industry, univers i t ies ,  and private 
inst i tut ions.  

space electronics research. It a l so  provides a focal 

PROJECT LINE ITEM 

Space Guidance/Optical Communications Laboratory 
Qualifications and Standards/Electronic Components 

Center Support Fac i l i t i es  (Phase 111) 
Lab or a t  ory 

NASA.OWNED 1 - 
N O N - F E D E R A L  ea.anenta) - 

TOTAL LAND - 
TOTAL CAPITAL INVESTMENT* 

- 
OTHER GOVERNMENT AGENCY-OWNED - 

s rxncluding NASA-Omed Land) (as of June 30, 19 65 ) - 

ALL OTHER PROJECTS 

C O G N I Z A N T  
OFFICE 

ART 

ART 
ART 

FY 1 9 6 3 ~ ~ ~ ~  
C U R R E N T  Y E A R  

624 

140 
130 

18,006 

18,900 

(Estimated) FY 19 67 

4,954 

3,046 
2,000 

10,000 

FUTURE YEARS 
(Estimated) 

TOTAL 
A L L  Y E A R S  
(Edimated)  

5,578 

3,186 
2,130 



CONSTRUCTION OF FAC I L I T I E  S 

FISCAL YEAR 1967 ESTIMATES 

SPACE GUIDANCE/OPTICAL COMMUNICATIONS - SPECIAL PURPOSE LABORATORY 

AUTHORIZATI0,~JNE ITEM: E l e c t r o n i c s  Research Center  

PROGRAM OFFICEFOR THE PROJECT: Of f i ce  o f  Advanced Research and Technology 

LOCATION OF I'RCUECT: Cambridge, Middlesex County, Massachuset ts  

COGNIZANT NAiAINSTALLATION: E l e c t r o n i c s  Research Center  

TYPE OF CONSlT&fCTION PROJECT : New 

FUNDING : 

FY 1966 and P r i o r  Years $624,000 

FY 1967 EEti.mate 4,954.000 

To ta l  Funi ing Through FY 1967 $5,578.000 

PROJECT COST-SlTIMATE : 

Unit of 
Measure Quant i t v  

--- --- Land Acqui.si.tion 

Cons t r u c t j c ,  

4 -s t o r y  1 a.bor a t  o ry 
bu i Id i ne, Sq. F t .  72,464 

Spec ia l  cons t ruc t ion  Sq. Ft .  72,464 

Equipment. 

Space Gujda.nce Lab : 

I n e r t i a l  t es t  equipment 
Spec ia l  i r is t rumentat ion 
Opt ica l  devices  
Analysis, equipment 
E lec t ron ic  support  

e quipniec.t 

LS 
LS 
LS 
LS 

LS 

Unit To ta l  
Cost c o s t  , 

$3,200 .ooo, 

$33.98 2,462,000 
10.18 738,000 

$A,, 754,000, 

235,300 --- 235,300 --- 110,600 110,600 --- 346,200 346, ZOO --- 99,100 99,100 

--- 124,600 124,600 

CF 1-3 



P r e c i s  ion  machinery 

Instrument a t  i on  assembly 
equipment 

equipment 

Optical-Communications Lab: 

Opt ica l  t ransmiss ion  
equipment 

Opt ica l  r ecep t ion  
equipment 

Opt ica l  a n a l y s i s  
equipment 

Opt ics  p repa ra t ion  and 
mater i a  1 equipment 

De s iprn 

F a l l o u t  She1 t e r  

Unit of 
Measure Q u a n t i t y  

Unit 
c o s t  - 

$42,300 

32 -900 

239,300 

277 ,600 

153,600 

92,500 

-I- 

-"- 

Total. 
Cost- 

$42,301:) 

32 ,900 

239,300 

2 7 7 ,600 

153,600 

9 2 , 506 

- - .. 
- 0 .. 

TOTAL 

PROJECT PURPOSE: 

This p r o j e c t  w i l l  provide l abora to ry  f a c i l i t i e s  and s p e c i a l  equipment f o r  
conducting research  on space guidance and o p t i c a l  communications sysltems. 

PROJECT DESCRIPTION : 

This  Spec.ia1 Purpose Laboratory i s  a four  s t o r y  bu i ld ing  housing s p e c i a l  
research  equipment f o r  t h e  Space Guidance and Op t i ca l  Communications Labora- 
t o r y  func t ions .  
26,900 squa.re f e e t ,  w i l l  provide ground l e v e l  support  f o r  heavy equipment 
and equipment r e q u i r i n g  v i b r a t i o n - f r e e  mounting and e x t r a  he igh t  of  more 
than  twelve f e e t .  The podium l e v e l  and two upper f l o o r s ,  each wi th  15,200 
square f e e t ,  t r i l l  provide space f o r  s p e c i a l  research  equipment of lesser 
bu i ld ing  tctl.eran~ces than t h a t  which i s  c l o s e l y  a s s o c i a t e d  with the  equipment 
i n s t a l l e d  ai: ground l e v e l .  
u t i l i t y  equi.prient i tems such as pumps, vacuum devices ,  f a n s ,  hea t  t r a n s f e r  
u n i t s ,  elec:l:ri.cal t ransformers ,  conve r t e r s ,  r e g u l a t o r s ,  e t c .  , necesElary t o  
provide the  spec.ial environment requi red  f o r  t h i s  r e sea rch .  

The basement, which extends under the  podium l e v e l  providing 

Space is provided f o r  u t i l i t y  l i n e s  and l o c a l  

Laboratory equipment w i l l  be provided i n  t h e  Space Giiidance space t o  
analyze,  t e s t ,  s imula te  and genera te  concepts ,  techniques and elements f o r  
f u t u r e  space naviga t ion  and guidance systems. Spec ia l i zed  test  devi 'ces w i l l  
inc lude  equi.pment fo r  sens ing  and genera t ing  v e l o c i t i e s ,  acce l e ra t io ,ns ,  

CF 1-4 



angular  r a t e s ,  g r a v i t y  f o r c e s ,  and i n e r t i a l  r e f e rences  and w i l l  include 
analog and ( d i g i t a l  d a t a  c o l l e c t i o n  and reduct ion  equipment. Cryogenic and 
vacuum and magnetic f i e l d  c o n t r o l  equipment w i l l  be included f o r  research  on 
new types of guidance sensors .  

Opt ica l  Gommunications p o r t  i on  of t h e  bu i ld ing  w i l l  con ta in  s p e c i d  purpos, e 
equipment f o r  t he  measurement, a n a l y s i s ,  genera t ion  and r ecep t ion  of o p t i c a l  
energy i n  the  1010 Angstroms t o  100 microns wave length  region.  Equipment 
such as spec t rographs ,  o p t i c a l  benches and in t e r f e romete r s  w i l l  be cimple- 
mented by high i n t e n s i t y  l i g h t  sou rces ,  s enso r s ,  and s p e c i a l  d e t e c t o r s  f o r  
genera t ing  and analyzing the  u l t r a - v i o l e t ,  i n f r a - r e d  and v i s i b l e  emissions.  

PROJECT JUSXIFICATION : 

The SpacgGuidance Laboratory w i l l  conduct research  i n  guidance and 
naviga t ion  techniques and concepts ,  and i n  new guidance ins t rumenta t ion .  
Theore t i ca l  s t u d i e s ,  i n v e s t i g a t i o n s ,  experimentat ion and t e s t s  i n  t r a j e c t o r y  
a n a l y s i s ,  i c . e r t i a1  re ference  and sensory techniques ,  nav iga t ion  and guidance 
components development as well as t h e  t e s t i n g  of electromagnetic.: and o p t i c a l  
guidance devices  on a component and subsystem b a s i s  w i l l  be undertaken. 

Current  space guidance systems were o r i g i n a l l y  developed f o r  a i r c r a f t  and 
b a l l i s t i c  m i s s i l e s  which r equ i r ed  very  h igh  accuracy f o r  s h o r t  du ra t ion  
f l i g h t s .  Wkile t h e  extended performance of t hese  m i s s i l e  guidance systems i s  
s a t i s f a c t o r q  f o r  p re sen t  miss ions ,  t h e r e  is a p res s ing  need t o  do research  
i n  guidance techniques optimized f o r  long du ra t ion  p l ane ta ry  f l i g h t s .  These 
new techniqLes must y i e l d  h igh ly  r e l i a b l e ,  l igh tweight  systems capable  of 
ope ra t ing  for extremely long, per iods  without  s e r i o u s  degrada t ion  of perform- 
ance. 

The SpacL-CFtics Labora tore  w i l l  conduct research  on o p t i c a l  r a d i a t i o n  
sources  and. cclmponents, d a t a  t ransmiss ion  and recovery techniques ,  and 
propagat ion phenomena. 

The emerg;ence of t h e  l a s e r  i n d i c a t e s  t h a t  t h e  wavelength band between 1001 
Angstroms and 100 microns o f f e r s  an impressive p o t e n t i a l  f o r  t he  s o l u t i o n  of 
problems rel.ar:edl t o  space explora t ion .  Applicat ions of o p t i c a l  concepts 
inc lude  conniunication, guidance and c o n t r o l ,  and computers and d i sp lays .  
Few of t h e s e  concepts  have progressed beyond b a s i c  r e sea rch .  
a b e t t e r  uritierstanding of the  r e l a t e d  natural  laws is evident .  

The need f o r  

The theoiret:ic:al l i m i t s  of t h e  o p t i c a l  method have not  been r e a l i z e d .  
Tracking and po in t ing  accu rac i e s  of  0.1 seconds of a r c  a t  system s e n s i t i v i t y  
of 0.01 seconds of a r c  a r e  t h e o r e t i c a l l y  p o s s i b l e  wi th  i n t e r f e r o m e t r i c  t ech -  
n iques ,  coniparecl wi th  minutes of a r c  f o r  e x i s t i n g  astronomical  anterinas. 
Ranging w i t h  is  pulse  r i s e  t ime of a b i l l i o n t h  of  a second may become f e a s i b l e  
over  consideri1b1.e d i s t ances  wi th  accu rac i e s  of a few meters ,  a f fo rd ing  
c a p a b i l i t y  €01: topo log ica l  soundings of t h e  moon, o r  p l a n e t s ,  from o r b i t i n g  
spacec ra f t  , Lasers ,  used i n  conjunct ion  wi th  image conve r t e r s  and image 
o r t h i c o n s ,  inail be use fu l  f o r  reconnaissance on the  dark s i d e  of p l ane t s .  

C:F 1-5 



The v e r t i c a l  d i s t r i b u t i o n  of r a d i a t i o n  near  t h e  e a r t h ,  as w e l l  as Ithe 
s p e c t r a  of t h e  sun and stars a r e  l a r g e l y  unknown. 
malfunct ions of i n f r a r e d  hor izon  seekers .  They a f f e c t  t h e  performance of 
pas s ive  o p t i c a l  communication devices  and in t roduce  undes i r ab le  complicat ions 
i n t o  t h e  c r i t i c a l  beam o r i e n t a t i o n  procedures f o r  o p t i c a l  communications. 
Opt ica l  instruments  do not  ope ra t e  r e l i a b l y  i n  space when pointed w i t h i n  a 
few degrees  of t h e  sun,  because i n t e n s i t y  and s p e c t r a  of space background 
r a d i a t i o n  and s t r a y  l i g h t  are not  known wi th  s u f f i c i e n t  accuracy t o  be 
considered i n  t he  des ign  of seekers .  These d a t a ,  once e s t a b l i s h e d ,  will h e l p  
so lve  many of t h e  problems of space exp lo ra t ion .  

Such unknowns have caused 

Laser and a s soc ia t ed  concepts f o r  o p t i c a l  communications provide a l x e s s  
t o  a frequency band that i s  a t  l e a s t  t h r e e  o r d e r s  of magnitude w i d e r  than 
the  e n t i r e  R-F band. This  f a c i l i t y  w i l l  be used i n  t h e  conduct of a 'program 
t o  explore  the  p o t e n t i a l i t i e s  of t h i s  reg ion  f o r  space a p p l i c a t i o n  anld t o  
develop the  technology t o  e x p l o i t  t h i s  p o t e n t i a l .  It is  be l ieved  t h a t  i n  
1975 a b i t  r a t e  of one hundred m i l l i o n  b i t s  pe r  second w i l l  be requi red  over  
d i s t a n c e s  of seve ra l  as t ronomical  u n i t s  and t h a t  o p t i c a l  means show promise 
i n  f i l l i n g  t h i s  requirement ,  I n  a d d i t i o n ,  r e sea rch  w i l l  be conducted on 
pass ive  o p t i c a l  t echniques ,  r a d i a t i o n  d e t e c t o r s ,  and informat ion  theory.  
The l abora to ry  program w i l l  provide t h e  base f o r  t he  development of l i g h t  
weight ,  r e l i a b l e ,  o p t i c a l  components f o r  p r e c i s e  o p t i c a l  systems which w i l l  
enable  space v e h i c l e s  t o  ope ra t e  f o r  long per iods  of t i m e  a t  g rea t  d i s t ances .  

ESTIMATED F U 2 a S  YEAR FUNDING FOR THIS PROJECT: None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

(JIlAE, IF ICAT ION S AND STANDARDS / E LE CTRONIC COMPONENTS 
OSE UBORATORX 

- g u n :  E l e c t r o n i c s  Research Center  

lSQGWUWJ&- PROJECT ’ : Off i ce  of Advanced Research and Technology 

J-UON OF Ju)JECT: Cambridge, Middlesex County, Massachuset ts  

-T @et&-: E l e c t r o n i c s  Research Center  

E OF CQ&~-PROJECT: New 

FUNDING: 
FY 1966 suid P r i o r  Years $140,000 

FY 1967 E::;timate 3.046 .OOO 

Tota l  Funding Through FY 1.967 $3.186.000 

Land Acu   is :t t i o q  

Cons t ru  c t;ui 

Build ini: 
Special. cons t ruc t ion  

Qualifica1:ions and 
s t andixds envi ron  - 
men t a:L 1: e s t equipment 

E lec t  ronic: components 
l a b  - spec ia l  l a b  
equipment 

Desinn 

Unit  of 
He a su re  Quant i t v  

sq. P t .  38,600 
Sqe Ft .  38 , 600 

Unit  
Cost 

--_ 

$33.16 
17.22 

898,000 

T o t a l  
Cost 

_-_ 
sa945.ooo 

1,280,000 
665,000 

L U  

898,000 

203,000 Y 203 , 000 

--- 
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Unit of Unit 
masure Quan titv C_ost 

Total 
Cost 

This project will provide the laboratory facilities and special purpose 
equipment fo r  rlesearch in new electronic components and the standards by 
which to qualify them. 

This Special Purpose Laboratory Building will house in its four levels 
(Basement, Podium, 2nd and 3rd Floors) a variety of special research (:quip- 
ment and will provide working space for a number of personnel who will 
support the objectives of the Qualifications and Standards Laboratory and 
the Electronic Components Laboratory, both subdivisions of the Component 
Technology Division. The ground level (Basement) comprises 14,400 square 
feet of floor space in which will be located most of the equipment wilth 
unusual building design characteristics (i.e., greater than normal flaor 
loads, specialized foundations, vibration isolation mounts and clear (ceiling 
heights in excess of twelve feet). The podium (1st Floor)  level consists 
of 8,000 square feet and will contain, like the 2nd and 3rd floors, a 
portion of the special laboratory areas for fabrication and modification 
of experimental electronic models and some of the research office spaces. 
The 2nd and 3rd floors each contain 8,000 square feet which will be die- 
voted to the special laboratory areas with lesser load and clear height 
requirements as well as a number of research work spaces. The building 
will be of permanent type construction and will contain the necessary 
utility lines and equipments such as fans, pumps, electrical transformers, 
converter/regulators as required to provide the specialized environmental 
requirements of these laboratory areas. 

The Electronic Components Laboratory is needed to provide facilities 
for increasing basic knowledge and for advancing technology in the area of 
electronic ccmponents in order to provide the necessary capability for 
meeting the electronic components requirements for successful accomplish- 
ment of NASA space missions. Advanced research will be carried out in the 
fields of solid state, low temperatures, quantum electronics, high temper- 
atures, and mechanical and metallurgical studies. Materials research will 
be performed in semi-conductors, magnetics, dielectric materials evaluation, 
and radioisotopes and radiation. Microelectronic research will include 
thin films, microelectronic techniques and molecular electronics. 
electronics research will include electron emission studies, plasma research 

Physical 

798-050 0 - 6 6 - ?  CF 1-9 



and su r face  s t u d i e s .  A c a p a b i l i t y  i s  needed f o r  advanced development. of 
semiconductor devices ,  t ubes ,  e lectromechanical  devices ,  and o p t i c a l  and 
d i s p l a y  dev:ice:;. This  f a c i l i t y  i s  needed t o  provide s p e c i a l  purpose labora-  
t o ry  space and r e sea rch  equipment t o  c a r r y  out  t h e  necessary in-houst! por t ion  
of  the  e l e c t r o n i c  components research  program. 

The Q u a l i f i c a t i o n s  and Standards Laboratory w i l l  provide space ant1 equip-  
ment t o  penni t  t h e  s t a f f  t o  conduct component q u a l i f i c a t i o n  t e s t i n g  m d  t o  
e s t a b l i s h  eL?c t r o n i c  des ign  ,and f a b r i c a t i o n  s tandards .  The standard:; e s t a b -  
l i shed  by t h i s  l abora to ry  w i l l  m a t e r i a l l y  reduce the  complicat ions arid 
unnecessar i ly  high development c o s t s  which r e s u l t  when space systems a r e  t o  
be assembled froin e l e c t r o n i c  components obtained from a l a r g e  number of 
developers  and s u p p l i e r s ,  a l l  working t o  d i f f e r e n t  bas ic  f a b r i c a t i o n  and 
r e l i a b i l i t y  q u a l i f i c a t i o n  s tandards .  This  l abora to ry  w i l l  be t h e  NASA foca l  
po in t  f o r  promulgation of space e l e c t r o n i c  component q u a l i f i c a t i o n s  ,and 
s tandards.  These q u a l i f i c a t i o n s  and s tandards  w i l l  a l s o  be supplemeiited 
with l abora to ry  developed q u a l i f i e d  p a r t s  l i s t s ,  c a l i b r a t i o n  methods and 
procedures and environmental t e s t  c r i t e r i a  which w i l l  be inva luable  I:O 

o the r  groups wi th in  the  Center ,  o t h e r  NASA Centers ,  o t h e r  government agencies  
and i n t e r e s t e d  i n d u s t r i a l  and u n i v e r s i t y  groups. 
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ELECTRON IC S RES E ARCH CENTER 

FISCAL YEAR 1967 ESTIMATES 

I 
J 

Qualifications & Standards/ Flectrnnirs Cwponents Labs 
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U 

S e c t  i o n  

Third Floor Plan 

Second Floor Plan 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

CENTER SUPPORT FACILITIES 

AUTHORIZATIOK L , INE ITEM: E l e c t r o n i c s  Research Center 

PROGRAM OFFILEFOR THE PROJECT: Off ice  of Advanced Research and - ' ' Lecnnoiogy 

LOCATION OF PRCUECT: Cambridge, Middlesex County, Massachusetts 

Research Center COGNIZANT NASA --- INSTALLATION: E l e c t r o n i c s  

TYPE OF CONS?'RUCTION PROJECT: New 

FUNDING: 

FY 1966 arid P r i o r  Years $130,000 

2,000,000 

$2,130,000 

FY 1967 Estimate 

T o t a l  Funding Through FY 1967 

PROJECT COST-EsTIMATE : 

Tota l  
c o s t  

Unit  
c o s t  

Unit  of 
Me as ure 

--- 
Q u a n t i t y  

--- Land Acqui.s i t i o n  

$2,000,000 Cons truct2.j: 

Basement: mechanical 
s p a c e s  and equipment 

Support shops i n  
basenlent: area 

Corr idors  and cour t s  
below podium 

Covered s e r v i c e  d r i v e  
U t i  1 i t  ies 
S i t e  p r e p a r a t i o n  

9,000 

14,000 

$38.24 

36.07 

344,000 

505,000 

Sq. F t .  

Sq. F t .  

LS 
S q .  F t .  

LS 
LS 

--- 
--- 
--- 

155,000 
311,000 
590,000 

95,000 

155,000 
34.57 

590,000 
95,000 

Equipment; 

- -- e-- Design 

Fa1  1 out  She :- t e  r ---- -0 - 
-, 

g , o o o  ,000 
-, 

CI' 1 - 1 2  

--- -e- 

TOTAL 



PROJECT PUN? 0S.E : 
-c- 

"his pr0.j s c t  w i l l  provide e s s e n t i a l  support  u t i l i t i e s  f o r  the  E1ec:tronics 
Research Center Laboratory F a c i l i t i e s  requested f o r  FY 1967. 

PROJECT DESCR1:PTION: 

The p r o j e c t  picovides f o r  a l l  u t i l i t i e s  and f a c i l i t i e s  beyond and iinder the 
b u i l d i n g  l i n 2 s  inc luding  t h e  Podium which i s  n o t  provided by the  buil-ding 
cons t ruc t ion .  It provides  f o r  t h e  ex tens ion  of u t i l i t y  l i n e s  from those i n -  
s t a l l e d  iinder ?r.ior year  programs and new u t i l i t y  services from outs:i.de liner; 
of t h e  C i t y  and P u b l i c  U t i l i t i e s .  The p r o j e c t  a l s o  inc ludes  space aiid mechar.- 
i c a l  and e l e c t r i c a l  equipment i n  9,000 square f e e t  of mechanical equi-pment 
rooms loca ted  iDerrween the  1 a J o r a t o r y  b u i l d i n g s  beneath t h e  podium ant1 provides  
f o r  covered c o r r i d o r s  and open c o u r t s  connecting t h e  l a b o r a t o r i e s .  !iite 
improvement:; c o n s i s t  of grad ing  and landscaping of areas e x t e r i o r  t o  t h e  
FY 1967 p o r l i o n  of t h e  complex. Extension of t h e  e x t e r i o r  per imeter  Serv ice  
Drive i s  provided f o r  access t o  the  new l a b o r a t o r y  f a c i l i t i e s  and foi- providing 
covered u t i l i t y  l i n e  d i s t r i b u t i o n  spaces .  

PROJECT JUSTgICATION: 

These Center Support  F a c i l i t i e s  are requi red  t o  o p e r a t e  i n d i v i d u a l  l a b o r a -  
t o r i e s  of t h s  . e l ec t ron ic s  Research Center requested i n  t h e  FY 1967 budget.  
Without the:;,? necessary u t i l i t y  suppor ts  t h e  l a b o r a t o r i e s  w i l l  n o t  f i inction. 

ESTIMATED FlJz.KE YEAR FUNDING FOR THIS PROJECT: None 
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CONSTRUCTION OF F A C I L I T I E S  

F I S C A L  YEAR 1967 ESTIMATES 

- GODDARD SPACE FLIGHT CENTER 

Page No,. 

Location pl.~in .................................................... CF 2-1 

S u ~ r y  .......................................................... CF 2-3 

Office of Ili:ac:king and Data Acquisition Project: 

Forty-fool: antenna test bed - space tracking and data 
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GODDARD SPACE FLIGHT CENTER 
FISCAL YEAR 1967 ESTIMATES 
LOCATION PLAN 

\ 

CENTRAL FLIGHT CONTROL AND 
RANGE OPERATIONS LABORATORY 

BOILER HOUSE AND ELECTRIC SUBSTATION 

INSTRUMENT CONSTRUCTION AND 
INSTALLATION LABORATORY 

0 SPACE SCIENCES LABORATORY 

@ PAYLOAD TESTING FACILITY 

0 SATELLITE SYSTEMS LABORATORY 

0 GATE HOUSE 

0 ENVIRONMENTAL TESTING LABORATORY 

0 APPLIED SCIENCES LABORATORY 

@ TRACKING AND TELEMETRY LABORATORY 

@ SPACECRAFT OPERATIONS FACILITY 

@ LAUNCH PHASE SIMULATOR 

0 DEVELOPMENT OPERATIONS BUILDING 

@ MULTI-PURPOSE BUILDING 

0 MULTI-PURPOSE BUILDING 

= EXISTING FACItIllES 

FACILITIES UNDER CONSlRUCllON 

me, 

f i  Ylll TI-PIIRPflSF Rl l l lOlNG 
W 

@ MULTI-PURPOSE BUILDING 

METEOROLOGICAL SYSTEMS 
DEVELOPMENT LABORATORY 

MECHANICAL TEST FACILITY AND 
@ RUALITY ASSURANCE LABORATORY 

@ DATA INTERPRETATION LABORATORY 

ADDITION TO CENTRAL HEATING 
@ AND REFRIGERATION PLANT 

@ NASA SPACE SCIENCE DATA CENTER 
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-DARD SPACE NGHT CENTER 
FlscAL YEAR 1967 ESTIMATES 

REMOTE SITE AREAS 

ANTENNA TEST RANGE 
I 

BEAVER D A  

TRANSMITTER 
TOWER 

SHORT RANGE CHAMBER 
RECEIVING TOWER 

4. M R O A D  - Q 

SMALL COIL HOUSE 

' LABORATORY CONTROL TEST I MONITORING STATION 

@ MANNED SPACE FLGHTTRAINING FACILITY 

0 W O O T  ANTENNA TEST BED 

00 MAGNETIC FIELDS COMPONENT TEST FACILITY 

00 AlllTUDE CONTROLTEST FACILITY 

@ ANTENNA TEST RANGE 

0 STADAN ENGINEERING & 
REAL TIME STATION 



N A T I O N A L  A E R O N A U T I C S  A N D  SPACE A D M I N I S T R A T I O N  

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1 9 ~  BUDGET ESTIMATES 

(Dollars in thousands) 

This Center is  responsible f o r  complete development of 
unmanned sounding rockets and orbit ing spacecraft 
experiments i n  basic and applied science. The work 
covers s c i e n t i f i c  s a t e l l i t e s ,  and comunications and 
weather s a t e l l i t e s  which orb i t  i n  cislunar space (region 
between the ear th  and the moon). I n  addition, the 
Center manages NASA's Delta rocket and two world-wide 
tracking, data  acquisition and data  reduction networks. 

PROJECT L I N E  ITEM 

Forty-Foot Antenna Test Bed 

C O G N I Z A N T  
OFFICE 

TDA 710.0 
lo.o I 

F U T U R E  Y E A R S  
( E a f l m a r e ~  

.. 

FnDu 1020 !DEV J ~ N  fi51 P R F V l O l l S  E D I T I O N S  A R E  OBSOLETE. 

TOTAL 
A L L  Y E A R S  
[Earlmeled) 

720.0 

I n c l u d P c  uiork i n  p r o c e s s .  



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

FORTY-FOOT ANTENNA TEST BED 

.3 SP44CE TRACKING AND DATA ACqUISITION NETWORK (STADAN). 

AUTHORIZATIOIJLLNE ITEM: 

PROGRAM OFFICLFOK THE PROJECT: 

LOCATION OF I?ROJECT: 

COGNIZANT NASAINSTALLATION: 

Goddard Space F l i g h t  Center 

Off ice  of Tracking and Data Acquisit:i.on 

Greenbel t  , P r i n c e  Georges County , Maryland 

Goddard Space F l i g h t  Center 

TYPE OF CONSElXJCTIoN PROJECT: New 

FUNDING: 

FY 1966 and P r i o r  Years 

FY 1967 Estimate 

Tota l  Funding Through FY 1967 

PRaTECT COST-ESTIMATE: 

Unit  of 
Measure 

--- Land Acguiis i. ti  on 

Cons t r u c  tj.ji 

Ope ra t  ions b u i  Id  i ng  
addit:i.on Sq. F t .  

Raised ::loor system Sq. F t .  
Servo - n w  ctiani c a1 

Antenna and tower 
system and s h e l t e r  LS 

Roads and walks  s q .  Yd. 
E ouncl a t :ion LS 

U t  i 1 i t i  e s LS 
S i t e  p r e p a r a t i o n  Acre 

$10,000 

7 10,000 

$720,000 

Quant i ty  

--- 

Unit 
c o s t  

1,700 $36.47 
1,700 5.31 

--- 2,000 

--- 14,000 

--- 17,000 
6.5 462 .OO 

1,580 8.22 

T o t a l  
cost 

~,120,000 

62,000 
9,000 

2,000 

14,000 
13,000 
17,000 

3,000 
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Unit of 
Measure Quan t i ty  

Eq u i  pne n t 

Antenna 'nomi:, r e f  l e c t o r ,  
and ( : I )  col l imat ion  
t owe r:j LS --- 

Drive and servo-sys t e m  LS --- 
I n s t a l l a t i o n  and t e s t i n g  LS --- 

Unit  To ta l  
c o s t  c o s t  - 

~ i 9 0 , 0 0 0  

$300,000 :100,000 
200,000 :!oo ,000 

90,000 90,000 

F a l l o u t  S h e l t e r  (Not 
f e as .ib le)  --- --- 

TOTAL 

PROJECT PURPOSE, : --- 
The propcEec p r o j e c t  w i l l  provide Goddard Space F l i g h t  Center  with a 

40-foot antenna t e s t  bed f o r  f i e l d  tes ts  and eva lua t ions  of improved d a t a  
a c q u i s i t i o n  anc c o n t r o l  systems p r i o r  t o  t h e i r  i n t e g r a t i o n  i n t o  the STADAN 
Network, and f o r  t e s t i n g  of s ,pacecraf t  RF compa t ib i l i t y  wi th  ground d a t a  
a c q u i s i t i o n  antl t r ack ing  systems. 

PROJECT DESCRIPTION: 

This p ro jec t  proposes the  cons t ruc t ion  and e r e c t i o n  of a &)-foot 
antenna test: bad t o  be loca ted  a t  t h e  STADAN Engineering and Test F a c i l i t y  
s i t e ,  which i s  ad jacent  t o  the  Goddard Space F l i g h t  Center .  The p r o j e c t  
inc ludes  an a d d i t i o n  of seventeen hundred (1,700) square  f e e t  of operations 
area with r a i s e d  f l o o r  system, on the n o r t h e a s t  s i d e  of the  STADAN Engineering 
and T e s t  F a c i l i t y .  Included a l s o  are antenna and co l l ima t ion  tower foundat ions ,  
a servo-mechanical system wi th  s h e l t e r  f o r  t he  antenna,  two co l l ima t ion  tower:;, 
an e l e c t r i c a l  d i s t r i b u t i o n  s y s t e m  f o r  the antenna and co l l ima t ion  towers , s i t e  
p repa ra t ion ,  and roads.  Ex i s t ing  u t i l i t i e s  w i l l  be extended as required.  The 
equipment tcl be i n s t a l l e d  c o n s i s t s  of an antenna mount and reflector and an 
antenna drive ;md servo-system. 

Prototype e1.ec.tronic systems (such as antenna f e e d s ,  paramet r ic  a m p l i f i e r s ,  
t r ack ing  rec:eivers ,  t i m e  s t anda rd ,  etc.)  from p r i o r  year  SRT programs w i l l  be 
used t o  equip 1:hi.s 40-foot antenna d a t a  a c q u i s i t i o n  t e s t  bed f o r  ope ra t iona l  
t e s t capac i  I. L t y . 
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PROJECT JUSY[FKATION: 

A 40-foot: antenna test bed f a c i l i t y  i s  r equ i r ed  a t  Goddard Space F l i g h t  
Center t o  make fundamental measurements of antenna s t r u c t u r a l  parameters and 
antenna cont;ro:t systems, t o  perform complete i n t e g r a t i o n  and t e s t i n g  of new 
ground sys tems,  t o  q u a l i f y  the  o v e r a l l  spacec ra f t lg round  d a t a  a c q u i s j  t i o n  
system, and to eva lua te  t h e  systems post-launch. 

This facfi LL:y w i l l  permit meaningful antenna s t r u c t u r a l  and c o n t r o l  
system eva lua t ions  and tests on a f u l l  scale antenna and a s soc ia t ed  slubsys tenis, 
Developments oE improved datiz a c q u i s i t i o n  subsystems are needed i n  t h e  STADAN 
Network t o  Iceep a b r e a s t  of new concepts.  Before new systems can be put  i n  
the  network they must be thoroughly t e s t e d  under s imula ted  o p e r a t i o n a l  con- 
d i t i o n s  i n  t h e  f i e l d .  It i s  n o t  p o s s i b l e  t o  do  t h i s  t e s t i n g  a t  STADAN 
s t a t i o n s  becau:;e of t h e  ope ra t iona l  workload a t  the  s t a t i o n s .  The 4(1-f00t 
antenna tesi: bed w i l l  a l low a d i r e c t  ope ra t iona l  s imula t ion  of STADAH 4tO-fool: 
antenna per  E~rinaiice. 

The second requirement f o r  t he  40-foot antenna a t  Goddard i s  t o  test 
s p a c e c r a f t  RF c o m p a t i b i l i t y  wi th  ground d a t a  a c q u i s i t i o n  and trackin!: 
systems , and t o  acqui re  c r i t i c a l  r ea l - t ime  d a t a  from s a t e l l i t e s  , i nc lud ing  
f a i l u r e  s i t u a t i o n s ,  where f a s t  r e a c t i o n  i s  e s s e n t i a l .  Compa t ib i l i t y  t e s t i n g  
should be ccnducted a t  Goddard du r ing  the  environmental  tes t  phase. 

The combination of t he  developmental test  requirements and t h e  sp(3cecraf t  
t e s t  and suppor t  requirements makes i t  mandatory t o  have a 40-foot antenna 
d a t a  a c q u i s i t i o n  tes t  bed f a c i l i t y  a t  Goddard. 

ESTIMATED FLWJEtE YEAR FUNDING FOR THIS PROJECT: None 
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40-FOOT ANTENNA TEST BED 
N4TION4L AERCUAUTICS (L SPACE 4OYlHlSlRATlON 

$XIMXIERD SPACE FLIGHT CEltdFZ 
SITE LOCATION PLAN 



GODDARD SPACE FLIGHT CENTER 

FISCAL YEAR 1967 ESTIMATES 

FORTY FOOT ANTENNA TEST BED 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCRON OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

JET PROPULSION TABORATORY 

Page No.  -. 

Locat ion  p lan  .................................................... CF 3-1 

S U ~  ............................................................ CF 3 -2  

Office of Space S c i e n c e  and A p p l i c a t i o n s  P r o j e c t :  

U t i l i t i e s  i n s t : a l l a t i o n . . . . . , . . . . . . . . . .  ......................... C F  3 - 3  

CF 3 



i 

, 



4 0 

I 0 

0 
u 

Q 

FY 1965 
3998 

932 
TOTAL ALL PERSONNEL 4930 

Lab or a orv 

The Jet  Propulsion Laboratory (JPL) i s  a government- 
owned research and development f a c i l i t y ,  operated by the 
California Ins t i t u t e  of Technology under a contract with 
the National Aeronautics and Space Administration. The 
Laboratory carries out research programs and unmanned 
lunar and planetary space projects for  NASA, and 
conceives and executes advanced development and experi- 
mental engineering investigations t o  further the 
technology required for the nation's space program. 

INSTALLATION MISSION - PERSONNEL STRENGTH 

&& PERSONNEL (End of Year) 

AND O T H E R  

L A N D  

NASA-OWNED 

O T H E R  G O V E R N M E N T  AGENCY-OWNED 

N O N - F E D E R A L  (Leases, eaa-mta) 

TOTAL LAND 

TOTAL CAPITAL INVESTME 3 
(Including NASA-Omed Lend) (ea of June 30, 1% ) 

N A T I O N A L  AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1 9 6 7  BUDGET ESTIMATES 

FY 1966 FY i g  67 
4250 4250 
106 1 1173 
5311 542 3 

145.9 

25.8 
171.7 

NO, ACRES 

-- 

$ 128,177.2 

P R O J E C T  L I N E  I T E M  

U t i  l i t  ies Ins t a l l  a t  ions 

C O G N I Z A N T  
O F F I C E  

SSA 

I I 

F Y  1959THRU 
C U R R E N T Y E A R  

3,308 

c3 w 
w 

NASA FORM 1029 ( R E V .  JUN 6 5 )  PREVIOUS E D I T I O N S  A R E  O B S O L E T E .  

(Estimated) (Eetimated) 

~~ 

T O T A L  
A L L  Y E A R S  
(Eetirnated) 

5,658 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

UTILITIES INSTALIAT I O N  

AUTHORIZATI(gJ1,INE ITEM : Je t  Propuls ion  Laboratory 

PROGRAM OFFI;(KFOR THE PROJECT: Of f i ce  of Space Science and App l i ca t ions  

LOCATION OF I?ROJECT: Pasadena, Los Angeles County, C a l i f o r n i a  

COGNIZANT NkjA INSTALLATION: 

TYPE OF C O N S E J C T I O N  PROJECT : 

FUNDING : 

J e t  Propuls ion  Laboratory 

Extens ion  

FY 1966 mid P r i o r  Years $3,308,000 

FY 1967 I1.st:imate 3 50 ,000 

To ta l  Funding Through FY ,1967 $3,658,000 

PROJECT COS:[XSTIMATE : 

Unit  
c o s t  - 

Unit  of 
Measure Quant i t  y 

T o t a l  
c o s t  

Land Acqu is  it ion  --e 

gI50,OOO 

:1!76.985 

Cons t r u c  t f i z  

Road "C'zxtension 

Gradi.2g and paving 
S i d e i d l c s  , curb 

and g u t t e r  
S t r e e t  l i g h t s  
San i t a ry  sewers and 

Power and c o m u n i -  

Unde:cground u t i l i t i e s  

storm d r a i n s  

c a t  ions 

Sq. F t .  71,200 $1.84 

Sq. F t .  
Each 

4,896 
19 

.69 
789.81 

3,378 
15,006 

830 14.58 LF 12,092 

LF 
LF 

3,440 
1,317 

23.89 
25.20 

82,187 
33,189 

73,015 Mesa R o a d  

Grading and paving 
Storm d r a i n s  

37,000 
240 

1.74 
35.98 

64,380 
8,635 

Sq.  F t .  
LF 
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Unit of  Unit  T o t a l  
c o s t  - c o s t  Measure Quant i t  y - 

E qu i pme n.t 

Design 

F a l l o u t  :Shelter (Not 
f e a s i b l e )  

&! 50 ,000 TOTAL d. 

PROJECT PURPEE: 

This  prolposed p r o j e c t  w i l l  provide a new east-west road and a road t o  t h e  
Mesa. 

PROJECT IESCRIPTION : 

This  p r o j e c t  w i l l  complete the  main east-west road and extend a road t o  t h e  
research  an'd development f a c i l i t i e s  l oca t ed  on t o p  of t h e  Mesa on Lahoratory 
grounds. 

Road C - Road C w i l l  be  extended from i t s  p resen t  te rmina t ion  sout:h of 
b u i l d i n g  129 t o  t h e  i n t e r s e c t i o n  wi th  road D and t h e  e a s t e r n  e n t r m c e  t o  
the  Laboratory a t  t h e  b r idge  a c r o s s  the  Arroyo. A s  p a r t  of t h i s  p r o j e c t  
i t  w i l l  be necessary t o  demolish bu i ld ings  65 and 204 and move thi: e1ec t r i . c  
s u b s t a t i o n  ,A which are i n  t h e  path of t he  road ex tens ion .  

The m a t e r i a l s  process ing  equipment prev ious ly  housed i n  b u i l d i n g  155 i s  now 
i n s t a l l e d  i n  bu i ld ing  157 and t h e  r educ t ion  i n  on-Lab propuls ion  1;ystems 
t e s t i n g  'nas r e l e a s e d  bu i ld ing  204 f o r  removal i n  accordance wi th  ILhe 
demoli t ion plan which encompasses t h e  o r i g i n a l  temporary s t r u c t u r e s  which 
were the  doninant bu i ld ings  i n  the  immediate pos t  w a r  era. 

Road t o  - This  road w i l l  b e , a  con t inua t ion  of t he  road to  thc  one 
m i l l i o n  g a l l o n  water s t o r a g e  tank b u i l t  under t h e  FY-65 u t i l i t y  program. 
The road w i l l  t e rmina te  i n  the  v i c i n i t y  of  t h e  s p a c e c r a f t  ant.enna range 
f ac i  1 i t y  . 

PROJECT JUSTIFICATION : 

The preslent east-west road i s  inadequate  t o  handle  t h e  on-Laboratory bus 
and t ruck  t r a f f i c .  The ex tens ion  of road C w i l l  a l l e v i a t e  t h i s  t r a f E i c  
congest ion.  Cons t ruc t ion  of t h e  road w i l l  a l s o  a l low t h e  Laboratory t o  
r e h a b i l i t a t , e  t h e  e x i s t i n g  u t i l i t i e s  i n  t h e  area. 

The unusual working hours  o f t e n  r equ i r ed  of Laboratory personnel  (during 
va r ious  phases of spacec ra f t  antenna t e s t i n g  and o t h e r  a c t i v i t i e s  poses a 
p o t e n t i a l  cmmunity r e l a t i o n s  problem s i n c e  a l l  t ruck  and au to  t r a f f i c  must 
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flow through the  ad jo in ing  r e s i d e n t i a l  area and e n t e r  t he  government property 
v i a  an easement. The proposed 1,400-foot  ex tens ion  of t he  e x i s t i n g  ro,ndway 
t o  the  water tank w i l l  diminish t h i s  problem a s  w e l l  as promote a more e f -  
f i c i e n t  Laboratory opera t ion .  

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: $2,000,000 over  the  naxt 
f i v e  years .  
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N A T I O N A L  AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 19- BUDGET ESTIMATES 

TOTAL LAND 

(Dollars in thousands) 

87,777 

the integration, t e s t ,  checkout, and launch of NASA 
space vehicle systems a t  the Eastern T e s t  Range (ETR) 
and Merritt Island, and provides support services for  
a l l  NASA elements located i n  the area. 

$ 561,762.0 TOTAL CAPITAL INVESTME 1 (Including NASA-Owned Lana (Ea 01 June 30. 1% ) 

P R O J E C T  L I N E  I T E M  

Launch Complex 39 
Extension t o  Central Supply Complex 
Addition t o  KSC Headquarters Building 
Ut i l i ty  Instal la t ions - MILA 
Modifications t o  Launch Complex 17 
Modifications t o  Launch Complex 12 

ALL OTHER PROJECTS 
0 r * TOTALS 
I 
cL) NA5.A FORM 1029 ( R E V .  JUN 6 5 )  PREVIOUS E D I T I O N S  A R E  O B S O L E T E .  

Includes work in  process. 

C O G N I Z A N T  F Y  1961TtiRU 
O F F I C E  C U R R E N T Y E A R  

MSF 
MSF 
MSF 
MSF 
S SA 
S SA 

418,435.9 
5,857 .O 
9,097.5 

179.0 
1,921 .O 
1,283.0 

I 

29,500 .O 
600.0 

3,500.0 
2,897.0 

740 .O 
639.0 

37,876.0 

F U T U R E  YEARS 
(Estimate@ 

- - - - 
6,000 .O 
5,000 .O 

T O T A L  
A L L  YEARS 

447,935.9 
6,457 .O 

12 597.5 
3 076.0 
8 661.0 
6 922.0 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

LAUNCH COMPLEX 39 

AUTHORIZATIOEL>NE ITEM: John F. Kennedy Space Center,  NASA 

PROGRAM OFFICIJOR THE PROJECT: 

LOCATION OF I’IZOJECT: M e r r i t t  I s l a n d ,  Brevard County, F l o r i d a  

COGNIZANT NA!&:INSTALLATION: John F. Kennedy Space Center,  NASA 

TYPE OF CONS!~U.JTION PROJECT: New 

FUNDING: 

Off ice  of Manned Space F l igh t  

FY 1966 and Pr ior  Years $418,435,867 

FY 1967 Estimate 29,500,000 

Tota l  Funding Through N 1967 

PROJECT COST-ESTIMATE: 

Unit of 
f leasure 

Land Acqu i s i t i on  

Cons t r u c t j a .  

Vehicle assembly b u i l d i n g  
Launch a reas  and crawlerways 

Ea u i  m e n  t. 

Mobile s e r v i c e  s t r u c t u r e  
Crawler t r a n s p o r t e r s  
Prope 1 ].ant: s e r v i c e s  
Communications and TV 
F i r i n g  a c c e s s o r i e s  
Ins  t runlent: a t ion  

Des ipn  

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 
LS 
LS 
LS 

--- 
--- 

Unit Tota l  
cos t  Cost - Quan t i  t v  - 

-e- --- ---- 
$14,8:40.000 

--- $11,450,000 11,450,000 
3,390,000 3,390,000 

$14,660,000 

700,000 700,000 
500,000 5 00,000 

3,070,000 3,O70,000 
4,340,000 4,Ci40,000 
2,500,000 2,5100,000 
3,550,000 3,:150,000 

--- None 

$29,:00,000 
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PROJECT PXPESE : 

To cont inue  t h e  c o n s t r u c t i o n  of f a c i l i t i e s  which w i l l  be used i n  d i r e c t  
support  of assembly, checkout and launch of t he  Saturn V space v e h i c l e  and 
Apollo spacec ra f t .  

PROJECT DESCRIPTION : 

The p r o j e c t  p rovides  f o r  t h e  con t inua t ion  of c o n s t r u c t i o n  anti a c t i v a t i o n  
of Launch Cclmplex 39.  The work s t a r t e d  i n  p r i o r  y e a r s  included t h e  bas i c  con- 
s t r u c t i o n  of' t h e  Vehic le  Assembly Bui ld ing ,  Launch Areas, and o the r  f a c i l i t i e s ,  
and i n s t a l l e t i o n  of r e l a t e d  equipment and ins t rumenta t ion .  The fo l lowing  
i t e m s  of work w i l l  be r equ i r ed :  

_I Vehicle ----- A s s e m b l ~  __ __ Buildino P - F a b r i c a t i o n  and e r e c t i o n  of work p la t forms ,  
a s  w e l l  a s  complete o u t f i t t i n g  of t h e  bu i ld ing .  
accomplished which invo lves  ad jus tments  t o ,  r e l o c a t i o n  o f ,  and m c d i f i c a t i m s  
t o  u t i l i  t ics,  s t r u c t u r e s  and equipment. 

Ac t iva t ion  work w i l l  be 

--_--- Launch Areas - I n s t a l l a t i o n  of redundant power and mechanical systems. 
I n  addit::ion, a c t i v a t i o n  work w i l l  be accomplished i n  such a r e a s  a s  t he  P a d  
Terminal. Connecting Rooms and Environmental Cont ro l  System Rooms. Th i s  
c o n s i s t s  of mechanical and e l e c t r i c a l  s e r v i c e  ex tens ions  i n  suppcr t  of 
v e h i c l e  and s p a c e c r a f t  ground support  equipment. 

--._-----I Mobile Serv ice  ---- S t r u c t u r e  - O u t f i t t i n g  of t h e  s t r u c t u r e  wi th  p ip ing  and 
p ip ing  connec t ions  t o  s e r v i c e  t h e  Lunar Excursion Module (LEM) . 
-----_- Crawler-Transporter - Complete o u t f i t t i n g  of t he  c rawle r ,  and inc o rpora t a  
mod i f i ca t ions  r e s u l t i n g  from t h e  t e s t i n g  program. Th i s  i nc ludes  ad jus t -  
ments t o  the  s t e e r i n g ,  brak ing  and d r i v e  systems. 

- Pro~$ll;g~t--gervices - I n s t a l l a t i o n  of p r o p e l l a n t  systems equipmerit i n  t he  
launch c m t r o l  c e n t e r  and t h e  launch a rea  i n  accordance w i t h  cur i -en t  pro-. 
gram requirements.  Launch Cont ro l  Center requi rements  inc lude  t h e  insta'l- 
l a t i o n  of ! e l e c t r i c  pane l s ,  a p r o p e l l a n t  tanking  computer system and a 
d i g i t a l  events  e v a l u a t o r .  A t  t he  launch a r e a s  p r o p e l l a n t  l i n e s ,  pumps, 
v a l v e s  and r e l a t e d  connec t ions  w i l l  be i n s t a l l e d .  

- - ~ - - _ _ -  Communications - I n s t a l l a t i o n  of communications and in s t rumen ta t  ion net-  
works t ' o  support  c u r r e n t  program requirements.  Included a r e  mod i f i ca t ions  
t o  the  paging system which augment the  complex warning system, a d d i t i o n s  
t o  t h e  ope ra t iona l  intercommunications system, and ex tens ion  of Ithe inst 'ru- 
mentation network t o  inc lude  t h e  ground measuring system. 

-- Firinq;_Accessories ---- - Fabr i ca t ion ,  i n s t a l l a t i o n ,  checkout ant1 r e f  Iirbishment 
a f t e r  t e s t i n g  of t h e  swing arms which w i l l  be mounted on t h e  Launcher 
Umbilical  Towers. 
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Instrumeii ta t ion - Procurement, i n s t a l l a t i o n  and in t e rconnec t ion  of 
measurement record ing  systems between t h e  Launch Control  Center and t h e  
High Bay area.  
v ib ra t ion ,  acous t i c s ,  meteoro logica l  d a t a  and r a d i o  frequency checkout. 

These systems w i l l  r ecord  v e h i c l e  measurements such as 

PROJECT JUSTIFICATION : 

This p r o j e c t  w i l l  cont inue  the  cons t ruc t ion  and o u t f i t t i n g  oj a l l  
elements of t h e  complex necessary  f o r  assembly, checkout and launch of t he  
Apollo/Saturn V space vehic le .  It w i l l  a l s o  permit adap ta t ion  of a l l  
f a c i l i t i e s  and ground s e r v i c e  equipment t o  t h e  f i n a l  conf igu ra t ion  oE t h e  
launch veh ic l e  and spacec ra f t .  This w i l l  r e q u i r e  adjustments ,  i :elocations 
and modi f ica t ions  t o  u t i l i t i e s ,  s t r u c t u r e s  and equipment. 

ESTIMATED FIERE YEAR FUNDING FOR THIS PROJECT: 
m i l l i o n  w i l l  b e  r equ i r ed  on a y e a r l y  b a s i s  t o  meet t e c h n i c a l  modi f ica t ions  
d i c t a t e d  by  s p e c i f i c  t e s t  requirements.  

It i s  est imated t h a t  $5-10 
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JOHN F. KENNEDY SPACE CENTER, NASA 

FISCAL YEAR 1967 ESTIMATES 

LAUNCH COMPLEX NO. 39 

CRAWLERWAY 
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I.. 2000' 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

EXTENSION TO CENTRAL SUPPLY COMPLEX 

AUTHORIZATION-UNE I T E M :  

lpROGRAM OFFICHJOR THE PROJECT: 

LOCATION OF PROJECT: Merritt I s l a n d ,  Brevard County, F l o r i d a  

COGNIZANT NASBAJ'?STALLATION: John F. Kennedy Space Center ,  NASA 

John F. Kennedy Space Center ,  NASA 

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

TYPE OF CONSTR.UCT-: Extension 

FUNDING: 
FY 1966 and P r i o r  Years $5,857,000 

FY 1967 Estirmte 600,000 

T o t a l  Funding Through FY 1967 

PROJECT COST ENSTIMATE: 

Unit  of 
Measure Ouant i t y  

&and Acqu i s i t i on  --- I-- 

Construct  is= 
U t i l i t i e s  
Bui lding 

--- LS 
Sq. F t .  50,520 

--- Bins,  r acks ,  etc. LS 

F a l l o u t  S h e l t e r  (Not feasible) --- --- 
TOTAL 

Unit  
c o s t  - 

--e 

$34,000 
9.86 

68,000 

--- 
--- 

T o t a l  
c . o s t  

--- 
=,2.000 

34,000 
498,000 

VI 68.000 

68,000 

"-- 
-,None 
U O .  000 
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PROJECT PURF'(u:: 

This p r o j e c t  w i l l  provide f o r  cons t ruc t ion  of a d d i t i o n a l  s to rage  space phased 
t o  meet t h e  requirements of t he  c u r r e n t  program a t  t h e  Kennedy Space Center.  

B O J E C T  DES($II'TION: 

The p r o j e c t  w i l l  provide an  ex tens ion  t o  e x i s t i n g  s t o r a g e  f a c i l i t i e s .  
Construct ion f e a t u r e s  w i l l  inc lude  a concre te  frame s t r u c t u r e  wi th  masonry 
c u r t a i n   wall.^, and a s t e e l  frame roof s i m i l a r  t o  e x i s t i n g  warehouse 
f a c i l i t i e s .  The s t r u c t u r e  w i l l  provide 50,520 square  f e e t  of encloscd 
s to rage  a r e a .  E s s e n t i a l  u t i l i t i e s  w i l l  be  included.  

PROJECT JUST:CF:CCATION: 

An a d d i t i o n  t o  t h e  Kennedy Space Center Supply Complex i s  r equ i r ed  t o  keep 
pace with inc reases  i n  Center popula t ion  and con t r ac to r  a c t i v i t i e s .  Approxi-. 
mately 417,0110 square f e e t  w i l l  be r equ i r ed  by t h e  end of Calendar Year 1967 
whereas only 366,374 square Eeet w i l l  be a v a i l a b l e .  

Warehouse space c u r r e n t l y  a v a i l a b l e  for  t h e  Kennedy Space Center 21.s a s  
f 0 1 lows : 

M e r r i t t  I s l a n d  Launch Area 309,140 square  f e e t  
Cape Kennedy 42,234 square feet 
Vacated Res iden t i a l  S t r u c t u r e s  15.000 square f e e t  

366,374 square  f e e t  

A l l  e x i s t i n g  space is  being used t o  capac i ty  f o r  t h e  s t o r a g e  of ccmon  use  
i tems and i n  support  of launch c o n t r a c t o r s  ( spare  p a r t s  f o r  f a c i . l i t i e s ,  s t a g e ,  
and spacec ra f t  hardware),  
s t o r a g e  f a c i l i t i e s  on t h e  Cape t h a t  a r e  no t  p r e s e n t l y  r equ i r ed  by t h e  A i r  
Force. Severa l  of t h e s e  bu i ld ings  a r e  converted hangars and temporary 
s t r u c t u r e s .  I n  a d d i t i o n ,  approximately 15,000 square f e e t  of former residence:; 
have been c m v e r t e d  t o  s to rage .  These former dwel l ings ,  which were dcquired 
as part  of t h e  M e r r i t t  I s l a n d  Land Purchase,  a r e  h igh ly  u n s a t i s f a c t o c y  s i n c e  
maintenance c o s t s  a r e  excess ive ,  s e c u r i t y  problems a r e  seve re ,  and t h e  
s c a t t e r e d  na tu re  of t h e s e  bu i ld ings  g ive  r ise t o  an i n e f f i c i e n t  oper#I t ion .  

The Center is  c u r r e n t l y  u t i l i z i n g  a l l .  A i r  Force 

Requirements f o r  s to rage  space were based upon an  a n a l y s i s  of s i m i l a r  
ope ra t ions  by t h e  A i r  Force,  and inpu t s  by s t a g e ,  spacec ra f t  and support  
c o n t r a c t o r s .  From these  s t u d i e s  t h e  fol lowing " Indica tors"  were developed 
which e s t a b l i s h e d  t h e  magnitude of warehouse space r equ i r ed .  

The number of l i n e  items r e q u i r i n g  s t o r a g e  w i l l  
i nc rease  from 26,000 t o  70,000 

The volume of m a t e r i a l  t o  be handled w i l l  i nc rease  
from 1,270 tons  per  month t o  an  es t imated  2,000 
tons  p e r  month 
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The  Center popula t ion  t o  be supported w i l l  i n c r e a s e  
from 10,000 t o  17,000 

A d i r e c t  e x t r a p o l a t i o n  of  t h e  " Indica tors"  leads  t o  t h e  conclusion ithat 
warehouse space requirements must be doubled. However, by "second-decking" 
of supply b i n s ,  by reducing i n v e n t o r i e s  through more f requent  reorder i i ig  of  
common supply i t e m s ,  and through t h e  use  of e x t e r i o r  s t o r a g e  whenever 
p o s s i b l e ,  t h e  de f i c i ency  has been reduced t o  approximately 50,000 square  f e e t  
by t h e  end of 1967. The 42,000 square  f e e t  of space a v a i l a b l e  i n  A i r  Force 
Cape s t o r a g e  f a c i l i t i e s  as  w e l l  a s  t h e  15,000 square  f e e t  of former re , ; idences 
w i l l  be u t i l i z e d  f o r  slow moving s t o r a g e  even wi th  t h e  cons t ruc t ion  of t h e  
proposed ex tens ion .  

ESTIMATED FU Ti= YEAR FUNDING FOR THIS PROJECT: 

Addi t iona l  space requirements  w i l l  be dependent on t he  scope of fu t i i re  yearis;' 
programs. 

798-050 0 - C j - 7  
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JOHN F. KENNEDY SPACE CENTER,NASA 

FISCAL YEAR 1967 ESTIMATES 

EXTENSION TO CENTRAL SUPPLY COMPLEX 

PERSPECTIVE 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

ADDITION TO KSC HEADQUARTERS BUILDING 

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

PROGRAM OFFJ1;E: FOR THE PROJECT: O f f i c e  of Manned Space F l i g h t  

LOCATION OF PI.,OJECX: Merritt i s l a n d ,  Brevard County, F l o r i d a  

COGNIZANT b i g ,  INSTALLATION: John F. Kennedy Space Center ,  NASA 

TYPE OF C0W;TI::UCTION PROJECT : Extension 

FUNDING : 

FY 1966 and P r i o r  Years 

FY 1967 I%l:inlate 

T o t a l  Fund<ing Through FY 1967 

PROJECT C O % u  ST IMATE : 

Unit  of  
Mea s u r e  

--- Land Accp i s i t i on  

Construc r i m  

S i t e  I? repara t ion  
U t i  1 it ies 
Bu i 1 dtng 

Comunicat  ions  
Off i c e  equipment 

Des i a n  

F a l l o u t  S h e l t e r  

LS 
LS 

S q .  F t .  

LS 
LS 

- 0 -  

$9,097,524 

3.500 .OOO 

$12,597,524 

Unit  
c o s t  - Q u a n t i t y  

$72,000 

116,000 26.18 
--- 221,000 

--- 70,000 
0-e 80,000 

Subto ta  1 

--a --- 
TOTAL 

T o t a l  
c o s t  - 

--- 
!:;3.330.000 

7 2,000 

3,037,0(!10 

$150.000 

70,0(;10 
80 ,000 

221,000 

-,.I - 
, j3,480 , OCIO 

20.0()0 

4Q3.500.080 
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PROJECT PURP OS&: 

This  p r o j e c t  w i l l  p rovide  116,000 square  f e e t  of engineer ing  and adminis- 
t r a t i v e  type  space which w i l l  a l l e v i a t e  a personnel  housing problem r e s u l t i n g  
from a n  inc rease  i n  personnel  through t h e  F i s c a l  Year 1967-68 t i m e  per iod .  

PROJECT DESCRIPTION: 

Approximately 116,000 g ross  square  feet (87,000 n e t  square  feet:) o f  
engineer ing  and a d m i n i s t r a t i v e  space a t  t h e  Kennedy Space Center w i l l  be 
cons t ruc t ed  as a d d i t i o n s  t o  t h e  Kennedy Space Center Headquarters Bui lding.  
These a d d i t i o n s  w i l l  house 988 personnel .  Two wings, each two stories i n  
h e i g h t ,  w i l l  Le cons t ruc t ed  with r e in fo rced  concre te  frame and masonry 
c u r t a i n  w a l l s .  A l l  i n t e r i o r  and e x t e r i o r  u t i l i t i e s ,  access roads and parking 
f a c i l i t i e s  are a l s o  included.  

PROJECT JUSTIFICATION: 

By t h e  end of Calendar Year 1967 t h e  need f o r  engineer ing  and e b i n i s t r a -  
t i v e  type  spac:e a t  t h e  Kennedy Space Center w i l l  assume c r i t i c a l  p ropor t ions .  
Curren t ly ,  a t o t a l  of 7,123 personnel  r e q u i r e  a d m i n i s t r a t i v e  type  space a t  
t h e  Center .  However, dur ing  F i s c a l  Year 1967, t h e  need f o r  such space w i l l  
i n c r e a s e  t o  11.,473 personnel ,  F a c i l i t i e s  c u r r e n t l y  i n  e x i s t e n c e ,  under 
cons t ruc t ion ,  o r  programmed w i l l  p rovide  space  f o r  on ly  7,271 personnel .  
Thus, a defic.i.ency of 4,202 spaces  w i l l  exis t  dur ing  t h i s  t i m e  per iod .  

The popula.t:icin f a c t o r s  ou t  l i n e d  above were developed through an  eva lua t ion  
of  c e i l i n g s  f o r  NASA personnel ,  whi le  con t r ac to r  personnel  needs were based 
on nego t i a t ed  c o n t r a c t s ,  and/or  known resources  c e i l i n g s  f o r  t h e  time per iod .  
The fol lowing i s  a l i s t i n g  of NASA and c o n t r a c t o r  personnel  who w i l l  r e q u i r e  
space,  a s  wel.:L a s  t h e  b a s i s  f o r  estimate: 

Adminis t ra t ive  
O r  pani. za t =ice Requirements Basis  f o r  E s t i m a t e  

NASA 2,091 
Other Gove:cmnent 10 6 
Suppor t Contxactor s 5,102 
S t a g e Cont ra (3 t o r  s 4,174 

Es tab l i shed  c e i l  ings  
Agency p ro  ject ic lns  
Negot ia ted cont  i ac ts  
Negot ia ted con t i ' a c t s ,  

o r  f o r e c a s t s  liased 
on c o n t r a c t s  c:urprently 
under n e g o t i a t i o n .  

Tota 1 11,473 

I n  order  t o  a l l e v i a t e  t h e  de f i c i ency  of  4,202 spaces ,  t h e  foll.owinj: 
a l t e r n a t i v e  Zourses of a c t i o n  have been considered:  

Construct  a new f a c i l i t y  t o  provide  space f o r  988 personnel  r e s u l t i n g  
i n  an  o v e r a l l  Center f a c t o r  of 89 square  f e e t  pe r  person. S ince  t h i s  
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f a c t o r  i s  f a r  below accepted s t anda rds ,  it w i l l  be necesary t o  over-  
crowd a l l  permanent f a c i l i t i e s  , and cont inue maximum use  of t ra i1e i - s  
and substandard s t r u c t u r e s .  This  i s  considered t o  be t h e  most: 
e f f e c t i v e  and economical a l t e r n a t i v e  . 
Lease 116,000 square f e e t  of commercial space ,  The annual  c o s t  ( a t  
$4.50 per  square  f o o t )  w i l l  be $522,000. Since t h e  c o s t  of a new 
bu i ld ing  can be amortized i n  about seven yea r s ,  t h i s  i s  not  considizred 
t o  be an economical a l t e r n a t i v e .  

Purchase a d d i t i o n a l  t r a i l e r s .  The Center ,  by t h e  end of 1967, w i l l  
have i n  opera t ion  a t o t a l  of 96,000 square  f e e t  of  t ra i ler  space.  
I f  t h e  proposed bu i ld ing  a d d i t i o n  is  no t  cons t ruc t ed ,  a n  equiva len t  
amount of t r a i l e r  space (116,000 SF) must be purchased. This  w i l l  
r e q u i r e  about 290 a d d i t i o n a l  t r a i l e r s  having a u s e f u l  l i f e  of e i g h t  
yea r s ,  a t  a t o t a l  c o s t  of $1,595,000. I n s t a l l a t i o n  c o s t s  w i l l  amoiunt 
t o  $87,00C. Since t r a i l e r s  a r e  b a s i c a l l y  an  i n e f f e c t i v e  and i n e f f i -  
c i e n t  method f o r  housing a permanent complement, t h i s  too  i s  not  
considered t o  be an economical or e f f e c t i v e  a l t e r n a t i v e .  

ESTIMATED FUZBE YEAR FUNDING FOR THIS PROJECT: 

Any a d d i t i o n a l  cons t ruc t ion  w i l l  be reques ted  on a phased b a s i s  t o  provide 
f o r  d e f i c i e n c i e s  a s  they occur i n  the  fu tu re .  
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JOHN E KENNEDY SPACE CENTER, NASA 

FISCAL YEAR 1967 E S T I M A T E S  

ADDITION TO KSC HEADQUARTERS BLDG. 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

UTILITY INSTALLATIONS - M I L A  

AUTHORIZATI~LILINE I T E M :  John F. Kennedy Space Center ,  NASA 

PROGRAM O F F I E  FOR THE PROJECT: 

LOCATION OF PROJECT: Merritt I s l a n d ,  Brevard County, F l o r i d a  

COGNIZANT N A S  INSTALLATION: John F. Kennedy Space Center ,  NASA 

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

TYPE OF C O N s S U C T I O N  PROJECT : 

FUNDING : 

Extens ion  

FY 1966 and P r i o r  Years $179,000 

FY 1967 Estimate 2,897,000 

T o t a l  Funding Through FY 1967 $3,076,000 

PROJECT COSTESTIMATE : 

Unit of 
Measure 

Land Acqu i s i t i on  --- 
Construct  i on  

E l e c t r i c a l  system ex- 
t e n s  ions  
13.2 KV d i s t r i b u t i o n  

l i n e  LF 
69 KV c i r c u i t  b reake r s  LS 
Supervisory system 

and f a u l t  i n d i c a t o r s  LS 
Addit ion t o  c e n t r a l  

te lephone o f f i c e  
U t i l i t i e s  LS 
Building Sq. Ft .  

E quipmen;. 

Wideband channe 1 i z i n g  LS 

Quant it y 

--- 

(31,700) --- 

Unit 
c o s t  - 
--- 

($10.63) 
(703,000) 

(159,000) 

(17,000) 
(32.50) 

--- 621,000 

T o t a l  
c o s t  

$1,281,000 

l ,L99,000 

(337,000) 
(703,000) 

(159,000) 

82,000 
(17,000) 
(65,000) 

$1,616,000 

621,000 
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Unit  of Unit  
c o s t  Measure Quant i ty  - 

Test ing and swi tch ing  
c e n t e r  
Wideband da ta  and 

vic.eo LS 
Timing d i s t r i b u t i o n  LS 

Recording LS 

p ho I le LS 
Telet.ype and f a sc imi l e  LS 

Voice arid voiceband 
da ta  LS 

Admirt!.st:rzutive t e l e  - 

--- Design 

--- F a l l o u t  S1ie:lter (Not 
f eas i b 1.e) 

--- 
-e- 

--- 
--- 

- - e  

TOTAL 

T o t a l  
c o s t  

9 9 5  , 000 

(458,000) (458,000) 
(3,000) (3,000) 

(397,000) (397,000) 
(72,000) (72,000) 

(15,000) (15,000) 
(50,000) (50,000) 

rj2;;97,000 -- 
PROJECT PURI'(>sI~: 

This  j>ro;I(?cl: w i l l  provide the  necessary  a d d i t i o n s  t o  e x i s t i n g  elec.trica1 
d i s t r i b u t i o n  and communications systems c o n s i s t e n t  wi th  the  developmtint of 
t h e  John F.  <eiinnedy Space Center, NASA. 

PROJECT DESC 3I:PTION : 

E l e c t r i c  Power - a d d i t i o n s  t o  the  e lec t r ica l  system w i l l  inc lude :  

Tie- l . ine;  i n  t he  13.2  Kilovol t  (KV) d i s t r i b u t i o n  system between ( i l )  t he  
F l u i d  Tes t  ,4rea and the  Cen t ra l  Telemetry F a c i l i t y ,  and (b )  t he  F::equency 
Control  ,and Analys is  Bui ld ing  and the  Uni f ied  "S" Band F a c i l i t y .  

The i n s t a l l a t i o n  of o i l  c i r c u i t  b reakers  on the  primary s i d e  of t he  i n -  
d u s t r i a l  and ins t rumenta t ion  t ransformers  i n  the  Launch Complex 30 and 
the  Merritt I s l and  I n d u s t r i a l  Area s u b s t a t i o n s .  

A superv isory  c o n t r o l  system and f a u l t  i n d i c a t o r  devices  on t h e  e x i s t i n g  
13.2 KV d i s t r i b u t i o n  system. 

Communications .--/ --- --- - t he  expansion of t he  base  communication system c o n s i s t s  
o f :  

I n s t a l l a t i o n  of wideband channe l i za t ion  equipment f o r  mul t ip lex ing  
(d iv id ing  i n t o  more than  one channel)  40 e x i s t i n g  cab le  l i n e s  betideen 
Merritt I s l and  and Cape K,ennedy i n t o  two d a t a  channels  each. 



Construct.iori of an a d d i t i o n  t o  the  e x i s t i n g  Cen t ra l  Telephone O f f i c e ,  
containirq;  approximately 2,000 square f e e t .  

Procurement and i n s t a l l a t i o n  of Test and Switching Center equipmerit 
which c o n s i s t s  of a d d i t i o n a l  and/or  en larged  audio,  video and wideband 
monitor ing,  t e s t ,  pa tch ing  and switching equipment t o  be loca ted  ;It the  
Cen t ra l  Telephone Of f i ce .  The equipment w i l l  be used f o r  monitor ing,  
t e s t i n g ,  switching and record ing  of wideband d a t a ,  vo ice  band d a t s ,  
admini s t ra t i -ve  te lephone , t e l e t y p e ,  f acs imi l e  and t e l e v i s i o n  c i r c u i t s  
and displayi.ng the  s t a t u s  of a l l  c i r c u i t s  i n  ope ra t ion .  The t e s t  and 
switching, c a n t e r  conso l ida t e s  t e s t  and switching c a p a b i l i t i e s ,  p rcv ides  
a c e n t r a l  po in t  f o r  r e p o r t i n g  t r o u b l e ,  i n s u r e s  t h a t  c i r c u i t  c r i t e r i a  
a r e  m e t ,  and e s t a b l i s h e s  r e s p o n s i b i l i t y  f o r  c i r c u i t  c o n t r o l  f o r  a1 1 launch 
c r i t i c a l  c i r c u i t s .  

PROJECT JUS12:FI:CATION : 

The expansion of t he  u t i l i t y  systems i s  r equ i r ed  t o  m e e t  t h e  o r d e r l y  
development of th.e M e r r i t t  I s l a n d  Launch Area. 

E lec t r i c  Power-: 

The t ie-1i .nes  from t h e  F l u i d  Test Area t o  t h e  Cen t ra l  Telemetry F a c i l i t y ,  
and from 1:he Frequency Control  and Analys is  Bui ld ing  t o  t h e  "S" Band 
F a c i l i t y  ;ire necessary  t o  provide a loop which w i l l  prevent  i n t e r r u p t i o n  
of operati-oris i f  a power outage should occur  i n  any s i n g l e  power l i n e  
supplying these  f a c i l i t i e s .  Th i s  w i l l  e l i m i n a t e  a poss ib l e  l o s s  c f  
d a t a  due t:o power f a i l u r e  i n  a launch c r i t i c a l  f a c i l i t y .  A l o s s  c f  
power i n  e i t h e r  t h e  Cen t ra l  Telemetry F a c i l i t y ,  Frequency Control  and 
Analysis  F a c i l i t y ,  o r  t he  "S" Band F a c i l i t y  would r e q u i r e  a hold cn  any 
launch ope ra t ion  from t h e  Kennedy Space Center .  

O i l  c i r c u i t  b reake r s  must be i n s t a l l e d  as p r o t e c t i v e  devices  on t h e  
primary s i d e  of t h e  t ransformers .  The equipment w i l l  restrict  the 
t roub le  t o  t:he p a r t i c u l a r  t ransformer  c i r c u i t  concerned. It w i l l  p r e -  
c lude vo1t:age f l u c t u a t i o n s  on t h e  o t h e r  c i r c u i t s  i n  t h e  systems and 
as sure  ccm s t:an t i n  r; t rumen t a t ion  powe r f o r be t t e r r e  1 i a b  i 1 i t y . 
The superv isory  c o n t r o l  system and f a u l t  i n d i c a t o r s  are r equ i r ed  t o  
provide a fast and e f f i c i e n t  method f o r  l o c a t i o n  and i s o l a t i o n  of f a u l t s  
and outagc:s in.  t h e  e l e c t r i c a l  d i s t r i b u t i o n  system. These outages  must 
be i d e n t i f i e d  and r e p a i r e d  as e a r l y  as poss ib l e  t o  reduce the  e f f e c t s  
on launch c r i t . i c a 1  f ac i1 i t : i e s .  

Communica.t:ions : 

The wideband channe l i za t ion  system i s  necessary  t o  inc rease  t h e  t r a n s -  
mission c,apabi l i t y  t o  meet: increased  requirements  f o r  wideband d a t a  
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and teltevfi s ion c i r c u i t s  without  t he  more c o s t l y  i n s t a l l a t i o n  of addi -  
t i o n a l  l i n e s .  Without t h i s  system o r  t h e  i n s t a l l a t i o n  of addi t ion i l l  
l ines  ~ adequate wideband c i r c u i t s  between the  Cen t ra l  Telephone Of liice 
and the  l i ~ ~ n ~ k  f a c i l i t i e s  a t  Cape Kennedy w i l l  no t  be a v a i l a b l e  t o  
support  c u r r e n t  launch programs. C e r t a i n  simultaneous o p e r a t i o n s ,  
such as spacec ra f t  checkout ,  s imulated count down, and launch from 
var ious  conplexes , cannot Ibe performed. 

The a d d i t i m  t o  t h e  Cen t ra l  Telephone Of f i ce  i s  necessary  t o  house t he  
Tes t  and Switching Center  iequipment. 

The i n , s t a l l a t i o n  of t h e  t e s t  and swi tch ing  equipment i n  a c e n t r a l  .oca t ion  
e l i m i n a t e s  confusion and d u p l i c a t i o n  i n  r e p o r t i n g  and c l e a r i n g  t roub le  by 
manual means, permi ts  maximum c i r c u i t  f l e x i b i l i t y ,  and es tab l i shes  a s i n g l e  
poin t  of r e s p o n s i b i l i t y .  'This comprehensive knowledge of ope ra t iona l  c i r -  
c u i t s  i s  d i c t a t e d  by t h e  quick response,  approximately f i f t e e n  miniites, 
which i s  demanded i n  r e s t o r i n g  a communications outage during p r e l m n c h  
and launch ope rat  ions .  

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: This  p r o j e c t  wi3.1 provide 
the  necessary u t i l i t i e s  r equ i r ed  f o r  t h e  f a c i l i t i e s  t o  be const:ructed 
i n  the 'FY 67 time frame. Addi t iona l  u t i l i t i e s  w i l l  be r equ i r ed  t o  sup- 
p o r t  f u t u r e  f a c i l i t i e s .  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

MODIFICATIONS TO LAUNCH COMPLEX 17 

AUTHORIZATIECILINE ITEM: John F. Kennedy Space Center 

PROGRAM OFFICE -- FOR THE PROJECT: 

LOCATION OF --- PROJECT: 

COGNIZANT N.AA INSTALLATION: John F. Kennedy Space Center 

O f f i c e  of Space Science and Appl ica t ions  

Cape Kennedy, Brevard County, F l o r i d a  

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

FUNDING: 

FY 1966 .and P r i o r  Years $1,921,000 

FY 1967 'Estimate 7 40 ,000 

T o t a l  Funding Through FY 1967 32,661,000 

PROJECT cos'r ESTIMATE : -- 

Land Acqpisition 

Cons t r u c  Lion 

Blockhousee mod i f i ca t ions  
Guided pLatform h o i s t  

Equipment 

Long-line c a b l e  
rep  linceinen t 

Pneumatic consoles  
rep l i i  cement 

Design 

F a l l o u t  She L ter  

Unit  of 
Measure 

--- 

LS 
Each 

LS 

LS 

--- 
--- 

Unit: 
cost: -- 
- - -> 

$1 35 ,000 
50,000 

315,000 

190,000 

- - -8 
- - -  

Tota I. 
c o s t  -.- 

- - .. 
$235,0013 .- 

135,000 
100 ,000 

$505,000 .- 

315,0001 

190 ,OO(I 

- - .., 
-0 .. 

$740 ,OOC!. 
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PROJECT PURPOSIS: -- 
To upgrade the p r e s e n t  Launch complex t o  provide  t h e  cont inuing  suppor t  

necessary  f o r  the mul t i - s t age  Delta Launch Vehicle and s p a c e c r a f t .  

PROJECT DESCR:C:?TT:CON : 

The Blockhouse w i l l  be s t r u c t u r a l l y  modified t o  be completely b l a s t -  
r e s i s t a n t  i n  accordance w i t h  Air Force Eas t e rn  T e s t  Range requi rements ,  
e f f e c t i v e  usab le  f l o o r  space du r ing  a launch o p e r a t i o n  w i l l  be increasckd by 
650 square  f e e t ,  t o  a 2,700 square  f o o t  area. The d i v i d i n g  w a l l  i n  tht! 
c e n t r a l  o p e r a t  tons area will be removed t o  a l low n o n - r e s t r i c t i v e  viewing i n  
t h i s  area. G r ~ u n d  Support Equipment w i l l  be a r ranged  f o r  b e t t e r  and m o r e  
e f f e c t i v e  space  1 1  t i l i z a t i o n .  

The 

The 1ong-l:i.ae in s t rumen ta t ion ,  power and c o n t r o l  c a b l e s  rou ted  between t h e  
Blockhouse termilia1 board and the  launcher te rmina l  board a t  each of t h e  two 
pads w i l l  be r e p  laced w i t h  molded m o i s t u r e - r e s i s t a n t  multiconductor cah le s .  

The four  pneumatic consoles  l o c a t e d  nea r  t h e  base  of each of t h e  launchers  
and numerous secondary pane l s  on t h e  v e h i c l e  s e r v i c e  towers w i l l  be r ep laced  
by one centra ' t  console  a t  each launch pad f o r  t h e  o p e r a t i o n a l  c o n t r o l  of a l l  
n i t rogen  and he1 Lurn purging , p r e s s u r i z a t i o n  and checkout of t h e  a t  t i t u t l e  
c o n t r o l  systems. These c e n t r a l  consoles  w i l l  be  weatherproofed and equipped 
wi th  c o n t r o l s  t h a t  may be  opera ted  remotely from t h e  Blockhouse. 

One guided platform h o i s t ,  to  o p e r a t e  between t h e  ground and t e n t h  'I.eve1, 
w i l l  be a t t a c h e d  t o  t h e  e x t e r i o r  of each of t h e  two launch v e h i c l e  s e r v i c e  
towers. The h o i s t s  w i l l  be used t o  l i f t  s p a c e c r a f t  and suppor t  equipment 
t o  t h e  upper p l a t fo rm l e v e l s .  

PROJECT JUSTII?IC.4TION: --- 
Launch Comple~ 1 7  a t  Cape Kennedy w a s  cons t ruc t ed  i n  1957 f o r  t.he TlIOR 

miss i le  progran. The s e r v i c e  s t r u c t u r e s  have been modified by the  A i r  Force 
and NASA t o  accommodate v a r i o u s  upper s t a g e  and s p a c e c r a f t  c o n f i g u r a t i o n s  
s i n c e  the  Eirjt a p p l i c a t i o n  of t h e  THOR boos te r  t o  space miss ion  use i l l  1959. 
To d a t e  10% launchings have been conducted from t h i s  complex. Present  and 
f u t u r e  s p a c e c r a f t  miss ions  inc lud ing  communications sa te l l i t es ,  weathei- 
s a t e l l i t e s ,  Explorers ,  P ioneer ,  Orb i t ing  S o l a r  Obse rva to r i e s ,  B i o s a t e l l . i t e s ,  
and o the r  s c i e n t i f i c  and a p p l i c a t i o n s  s p a c e c r a f t  w i l l  r e q u i r e  continuecl usage 
of t h i s  complex f o r  a t  least a minimum of seven y e a r s  w i t h  a n  annual 1,iunch 
ra te  of t e n  t o  twelve miss ions .  

The requirements f o r  a d d i t i o n a l  i n s t rumen ta t ion  equipment and a s s o c i a t e  
ope ra t ing  personnel. make i t  mandatory t h a t  t h e  b l a s t - r e s i s t a n t  area of t he  
blockhouse be expanded t o  meet launch and hazardous o p e r a t i o n  requirements.  
R e m o v a l  of t he  d i v i d i n g  w a l l  and rearrangement of t h e  Ground Support Etluip- 
ment w i l l  i x l l o w  naximum o p e r a t  l ona l  f l e x i b i l i t y .  
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Most of t h e  long l i n e  cab le s  between the  blockhouse and the  launch pad 
were i n s t a l l e d  i n  1958. Prolonged exposure t o  the  atmosphere, constanl. usage 
and b l a s t  damage e f f e c t s  have caused d e t e r i o r a t i o n  t o  such an  e x t e n t  t h a t  
leakage r e s i s t a n c e  i s  a t  an  unacceptable  low l e v e l .  Fu r the r ,  numerous 
s p l i c e s  and r e p a i r s  have made the  long l i n e  c a b l e s  u n r e l i a b l e  f o r  c r i t j c a l  
c i r c u i t s .  I f  t he  r e l i a b i l i t y  of t he  ins t rumenta t ion  c i r c u i t r y  i s  t o  be 
maintained,  i t .  i s  mandatory t h a t  t he  long l i n e  cab le s  be rep laced .  

Ex i s t ing  pneuniatic consoles  have been i n  s e r v i c e  s i n c e  1958 and are badly 
worn and corroded. These consoles ,  which p l a y  a major f u n c t i o n a l  r o l e  i n  
checkout and launch of t he  Delta Vehicle,  have had an abnormally high r a t e  of 
f o r t y  t o  f i f t y  fEtilures p e r  year.  The i n s t a l l a t i o n  of a s i n g l e  console on 
each launch pad w i l l  provide a c e n t r a l  u n i t  of much higher  r e l i a b i l t t y ,  
e l imina t ing  assoc:iated panels  l oca t ed  on t h e  v e h i c l e  s e r v i c e  towers and 
thereby reducing the  p re sen t  complement of ope ra t ing  personnel .  

The present  h o i s t  system on t he  launch v e h i c l e  s e r v i c e  towers i s  p r imar i ly  
a f r e e  f a l l  s y s t e m  r e s t r i c t e d  by hand-operated guide l i n e s .  This  system does 
not provide a p o s i t i v e  means t o  c o n t r o l  t he  motion of equipment which i s  in 
t r a n s i t ;  t he  equipment i s  s u b j e c t  t o  damage from s t r i k i n g  a g a i n s t  t he  tower. 
This  h o i s t  system can no t  be operated under wind cond i t ions  i n  excess  clf 15 
knots .  The prcbpcised h o i s t  system w i l l  be operable  under much g r e a t e r  winds 
and w i l l  provide a c o n t r o l l e d  mode f o r  h o i s t i n g  equipment and s p a c e c r a f t  t o  
t he  va r ious  p la . t f  orm l e v e l s .  Greater s a f e t y  t o  s p a c e c r a f t  and equipment 
components w i l l  he provided. 

ESTIMATED FUTUES -- YEAR FUNDING FOK THIS PROJECT: $6,000,000 
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CONSTRUCTION OF FACILITIES 

FISCAT., YEAR 1967 ESTIMATES 

MODIFICATIONS TO LAUNCH COMPLEX 12 

AUTHORIZATION-LINE ITEM: John F. Kennedy Space Center  

PROGRAM OFFICEFOR THE PROJECT: Off ice  of Space Science and Applj.cati,ms 

LOCATION OF PROJECT: Cape Kennedy, Brevard County, F l o r i d a  

COGNIZANT NASAANSTALLATION: John F Kennedy Space Center  

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

FUNDING : 

FY 1966 and P r i o r  Years $1,283,000 

FY 1967 E s t i m a t e  639,000 

T o t a l  Funding Through FY 1967 $1.922 000 

PROJECT COST :ESTIMATE: 

Unit  of Unit  T o t a l  
Measure Q u a n t i t y  Cost c o s t  

Land Acquis i t ion  

Cons t r u c  t ilzn 
B 1 ockhous e ,nod i f  i cat i ons 
Vehicle ,and t r a n s f e r  

room a i r - cond i t  ion ing  

Eq u i  pme n t 

Operat ioi ia l  communication LS 
Operat ional  t e l e v i s i o n  LS 
Long-:line c.ab:le replacement LS 

$2,!0 ,000 

--- $143,285 143,285 LS 

LS --- 76,715 76,715 

Design - -- 
F a l l o u t  S h e l t e r  --- 

$419,000 

--- 11,345 11,345 

--- 317,655 3 17,655 
--- 90,000 !,)O ,000 
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PRWECT PURPOSE: -- 
This p r o j e c t  w i l l  provide needed improvements t o  the launch complex f o r  

t he  mul t i - s tage  Atlas Agena Launch Vehicle and Spacecraf t .  

PROJECT DESCRLP'L'ION: 

I n  the Blockhouse Area, the  i n t e r i o r  w i l l  be modified t o  permit  the: r e l o c a -  
t i o n  and real: rangement of ground suppor t  equipment (GSE) w i t h i n  the  c o n t r o l  
areas; the  01~::ei:vation area w i l l  be en larged  f o r  complete s e p a r a t i o n  j'rom the  
mission ope ra t ing  area; and, an  emergency source of a i r  w i l l  be i n s t a l  l e d .  

A t  the  Launch Pad,  t he  e x i s t i n g  a i r - cond i t ion ing  u n i t s  suppor t ing  the  
launch vehic1.e a i rbo rne  e l e c t r o n i c  pod cool ing  system, the t r a n s f e r  room, and 
the  instrumeniration compressor, b r i n e  c h i l l e r  , h e a t  exchanger,  and condenser 
u n i t  which make up the  launch veh ic l e  a i rbo rne  e l e c t r o n i c  pod cool ing  system 
are t o  be r ep  laced wi th  a se l f - con ta ined ,  weatherproof , corros ion  r e s i s t a n t  
u n i t .  The exj-s t ing marginal capac i ty  15 t o n  and 10 t o n  a i r - cond i t ion ing  
u n i t s  now used 1.n the t r a n s f e r  and in s t rumen ta t ion  rooms are t o  be replaced 
wi th  modern axid e f f i c i e n t  package u n i t s .  These u n i t s  w i l l  be designed t o  
meet the  requi.red demands and w i l l  u t i l i z e  e x i s t i n g  duc t  work. 

The e x i s t i n g  Opera t iona l  Te lev i s ion  System c o n s i s t i n g  of f o u r  cameras and 
four  monit.ors i s :  t o  be supplemented t o  provide a more e f f i c i e n t  systerri con- 
s i s t i n g  o f :  

Seven t e l ev i s , i on  camera i n s t a l l a t i o n s  wi th  pan, t i l t  and zoomer system 
c a p a b i l i t i e s  t o  be loca ted  a t  t he  p re sen t  camera mounts; and n o r t h  of 
the  LO2 S torage  Area and a t  t he  s p a c e c r a f t  l e v e l s  on the  Umbilical  
Tower and on the  Launch Serv ice  Tower. 

Seven 21-inch. monitors located i n  the  blockhouse. 
A c e n t r a l  c o n t r o l  console i n  the  blockhouse. 
Assoc ia te  i n t e rconnec t ing  c,ables.  

Ex i s t ing  in.tercommunication s t a t i o n s  a r e  t o  be modified? by the  a d d i t i o n  of 
an  of f  on s w i t c h  p lus  connect ing cables  t o  inc lude  the  c a p a b i l i t y  of s i d e  
tone t ransmiss  icn .  

The e x i s t i n g  long- l ine  in s t rumen ta t ion ,  power , and c o n t r o l  cab les  bl2tween 
the  terminal boards i n  the  blockhouse and the  te rmina l  board a t  t he  launch 
pad are t o  be removed and replaced wi th  molded, moisture-resis tant : ,  mu l t i -  
conductor cables .  One hundred f i f t y  cables  w i l l  be involved.  
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PROJECT JUS TJLICATION: 

Launch Complex 12, cons t ruc ted  i n  1957 t o  suppor t  t he  A i r  Force development 
of t he  s i n g l e  - s tage  Atlas Weapons system, has undergone ex tens ive  modif icat ioi is  
as the  m u l t i - s t a g e  Atlas Agena veh ic l e  developed. The fol lowing modi f ica t ions  
are needed t c l  provide cont inuing  suppor t .  

The proposed observa t ion  area, while  pe rmi t t i ng  b e t t e r  viewing, w i l l  
res t r ic t  the mcwement of personnel  and l i m i t  i n t e r f e r e n c e  wi th  launch 
opera t  ions.  

The p resen t  c o n t r o l  system w a s  designed f o r  ope ra t iona l  modes connected 
wi th  the A t l a s  weapons system wi th  a d d i t i o n a l  consoles  and equipment t o  
suppor t  i nc reas ing  ope ra t iona l  requirements loca ted  i n  any a v a i l a b l e  space i n  
t he  con t ro l  a r ea .  The advance of t he  A t l a s  Agena programs makes i t  necessary 
t h a t  t h e  e x i s t i n g  equipment be r e loca ted  t o  permit  maximum u t i l i z a t i c n  of 
space and inc:reased e f f i c i e n c y  dur ing  launch opera t ions .  

The i n s t a l l a t i o n  of a more r e l i a b l e  emergency a i r  system i n  the blockhouse 
i s  p a r t  of a plan f o r  preparedness  i n  t h e  even t  of a d i s a s t e r .  No method i s  
a v a i l a b l e  t o  p r e d i c t  t h e  maximum d u r a t i o n  of a p o s s i b l e  d i s a s t e r .  A t  p r e s e n t ,  
emergency a i r  is provided by po r t ab le  a i r  packs,  which have a l i m i t e d  capac i ty  
and are considered inadequate .  The proposed system w i l l  i n s u r e  t h a t  a source 
of a i r  w i l l  he a v a i l a b l e  f o r  long d u r a t i o n  and w i l l  provide a means f o r  
gauging low capac i ty  due t o  prolonged use o r  leaks .  

The e i g h t  -year-old a i r - cond i t ion ing  systems a t  t h e  launcher  have clnly 
marginal capac i ty  t o  m e e t  p r e sen t  system demands. Equipment components have 
been corroded by atmospheric  elements , with  annual maintenance c o s t s  averaging 
$15,000 t o  $;!O,OOO. Component obsolescence has  made i t  both d i f f i c u l t  and 
expensive t o  o b t a i n  replacement p a r t s .  I n s t a l l a t i o n  of t he  new a i r - cond i t ion -  
i ng  systems ~ r i l . 1  permit more e f f i c i e n t  and economical ope ra t ions  and w i l l  
f u l f i l l  present: and p ro jec t ed  system requirements .  

The p resen t  ope ra t iona l  t e l e v i s i o n  system, designed and i n s t a l l e d  i n  1956, 
i s  inadequate  t:o monitor mul t i - s t age  A t l a s  Agena opera t ions  and does no t  pro-  
v ide  surveil.1.ance of e i t h e r  s p a c e c r a f t  o r  l i q u i d  oxygen loading  opera t ions .  
The proposed system w i l l  provide the  coverage needed f o r  mul t i - s tage  veh ic l e  
opera t ions  and permit  monitor ing of s p a c e c r a f t  l e v e l  opera t ions .  

The p resen t  intercommunication system permits  dua l  r ecep t ion ,  bu t  only 
s i n g l e  t ransr i i ss ion .  The console ope ra to r  now has t o  leave  h i s  main l i n e  of 
communications wi th  the  test  conductor t o  t r ansmi t  with another  panel monitor.  
During the c:i:it:ical countdown period , t h e  p o s s i b i l i t y  of missing a cclmmand o r  
r e p o r t  from t h e  test  conductor could have a s e r i o u s  e f f e c t  on a launch. 
modifying the  p re sen t  system t o  permit  s ide - tone  t ransmiss ion ,  t he  oge ra to r s  
w i l l  no t  h a w  t o  change s t a t i o n s  t o  t r ansmi t .  

By 
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Exis t ing  long-l ine cables  were s e v e r e l y  damaged by a 1958 pad miss:i.le 
explos ion  and w e r e  made ope ra t iona l  by ex tens ive  s p l i c i n g .  Leakage r t ! s i s tance ,  
due t o  a tmospl~er ic  exposure,  i n s u l a t i o n  d e t e r i o r a t i o n  and the  numerous s p l i c e s ,  
has l imi t ed  the  use of t he  ma jo r i ty  of t he  cables  t o  less r e l i a b l e  in:;trumen- 
t a t i o n  c i rcuf i t s .  E x i s t i n g  cable  conf igu ra t ions  make i t  more f e a s i b l e  t o  
r ep lace  the  e n t i r e  cable  i n s t a l l a t i o n .  Based on known complex usage and the  
severe  l i m i t a t i o n s  of t he  p re sen t  system, a new cable  i n s t a l l a t i o n  t o  maintain. 
ins t rumenta t  i m  r e l i a b i l i t y  is mandatory. 

ESTIMATED FUTJRIS YEAR FUNDING FOR THIS PROJECT: $5,000,000 -- 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1 9 6 7  BUDGET ESTIMATES 
(Dollars in thousands) 

! COGNIZANT PROGRAM OFFICE LOCATION OF INSTALLATION 
CQR I N S T A L L  ATION 1 NASA INSTALLATION 

Tnnolov R o c o a r r h  A d v a n r e d  I 

overnment ; dissem- 1 OTHER G O V E R N M E N T  AGENCY-OWNED i 36 19 

PROJECT LINE ITEM 

Reactive Chemical D i s t r i b u t i o n  Area 
V/STOL Trans i t ion  Research Wind Tunnel 

ALL OTHER PROJECTS 
v1 

h) TOTALS 

NASA FORM 1029 (REV. JUN 65) PREVIOUS EDITIONS ARE OBSOLETE. 

Includes work in  process. 

COGNIZANT 
OFFICE 

ART 
ART 

FY 1959 THRU 
ZURRENT YEAR 

74 
548 

65,264 

65,886 

FY 19 67 
( E a t h a t e 4  

1,089 
5,011 

FUTURE YEARS 
( E a t h a t e 4  

TOTAL 
ALL YEARS 
(Eatlmate4 

1,163 
5,559 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

REACTIVE CHEMICAL DISTRIBUTION AREA 

AUTHORIZATIOb -- LINE ITEM: Langley Research Center 

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

LOCATION OF I’RCUECT: Hampton, V i rg in i a  

COGNIZANT NM;A INSTALLATION : Langley Research Center 

TYPE OF CONSSZICTION PROJECT: New 

FUNDING : 

FY 1966 and P r i o r  Years $74,000 

FY 1967 E::st:imate 1,089,000 

Tota l  Furitling Through FY 1967 $1,163,000 

PROJECT COS?L&3TIMATE : 

- Land Acqliisi t ion --_I_ 

Cons t r u c t i z  

Unit  of 
Measure Quant i t  y 

Unit 
c o s t  - 
--- 

Liquid propel lan t  maga- 

Liquid propel lan t  maga- 
z ine - hydrazine LS --- $205,200 

z ine  - ni t rogen  
t e t rox ide  LS --- 160,500 

zine - hydrogen 
peroxide LS --- 245,400 

281,700 

Liquid p rope l l an t  maga- 

--- S i t e  development LS 

E qui  pment, 

Laboratory equipment LS --- 196,200 

To ta l  
c o s t  

205,200 

160,500 

245 400 
281,700 

$19 6,200 

196,200 
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Unit of Unit To ta l  
Measure Quant i ty  c o s t  c o s t  

Des inn  

Fa l lou t  She1.ter (Not 
feasib1.t:) 

PROJECT PURIkXIi: 

This pro:jeci: w i l l  provide an area with s a f e  and proper condi t ions f o r  
receiving; :interim s to rage  and d i s t r i b u t i o n  f o r  opera t iona l  use of i .eactive 
chemicals erni?loyed i n  var ious research  programs. 

PROJECT I)ES(XIPTION : 

The p ro jec t  w i l l  cons i s t  of a r e a c t i v e  chemical d i s t r i b u t i o n  area a t  t he  
Langley Research Center.  It w i l l  include th ree  magazines f o r  s to rage  of 
hydrogen peroxide,  hydrazine,  and n i t rogen  t e t r o x i d e ,  with necessary access  
roads and u t i l i t i e s .  Storage capac i ty  w i l l  be provided f o r  200,000 pounds ot: 
hydrogen peroxide,  50,000 pounds of hydrazine,  and 50,000 pounds of i i i t rogen 
t e t rox ide .  The loca t ion  of t h i s  f a c i l i t y  w i l l  be i n  an area reserved f o r  
hazardous operat ions.  Adequate water p o l l u t i o n  c o n t r o l  sys  terns have been 
incorporateld i n t o  t h i s  p ro jec t .  

PROJECT JUS ~IJICATION : 

The Langley Research Center has a n  urgent  need f o r  a r e a c t i v e  chemical 
d i s t r i b u t i o n  a r e a  providing s a f e  and proper condi t ions f o r  r ece iv ing ,  in te r im 
s to rage  and d i s t r i b u t i o n  f o r  opera t iona l  use of r eac t ive  chemicals now 
employed i n  var ious research  programs. The l imi ted  magazine f a c i l i t i e s  now 
ava i l ab le  f o r  these  r eac t ive  l i q u i d  p rope l l an t s  are i n s u f f i c i e n t  t o  meet 
present  and an t i c ipa t ed  needs. The use of r e a c t i v e  chemicals has g r e a t l y  
increased w i t h  r e s u l t a n t  increases  i n  the q u a n t i t i e s  of these  chemicals which 
must be hancled a t  any one time. These q u a n t i t i e s  g r e a t l y  exceed accepted 
quant i ty-dis  tance l i m i t s  f o r  r e a c t i v e  chemicals i n  those f a c i l i t i e s  used t o  
handle and c,ispense such materials. To assure  s a f e  operat ions the Center has 
necessar i ly  enipl oyed spe cia1 procedures and precaut ionary measures involving 
these  reacti.vE chemicals which are c o s t l y  and time-consuming. Increas ing  
p r ogr am re qui  remen t s ne ce s s i t  a t  e improved hand 1 ing  f aci 1 i t  i e  s t o  a1 1 e v i  ate 
increas ing  schedule de lays  which r e s u l t  from these  opera t ing  r e s t r i c t i o n s .  

The r e a c t i v e  chemicals are u t i l i z e d  i n  a wide v a r i e t y  of research  e f f o r t s ,  
s e v e r a l  of which are def ined as follows: 

Space Me&anics Research: A wide v a r i e t y  of research  programs are being 
conducted on the  Lunar Landing Research F a c i l i t y  involving the  use of highly 

c:F 5-4 
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r e a c t i v e  1.iqu:id propel lan t  f u e l s  and ox id ize r s .  The bas i c  LEM landing re- 
search progrtun u t i l i z e s  l a rge  q u a n t i t i e s  of hydrogen peroxide and i s  we11 
e s t a b l i s h e d  with the  p r i n c i p a l  purposes of  determining the  handl ing r equ i r e -  
ment f o r  manned lunar  ( o r  o t h e r  p lane tary)  landing veh ic l e s  and e s t a b l i s h i n g  
p i l o t i n g  1:ecluiigues f o r  the  f i n a l  letdown, contac t  and take-off ( incli tding 
abor t s ) .  I n  add i t ion  Astronaut Maneuvering Uni t s  are p resen t ly  being de- 
veloped f o r  space use.  These u n i t s  w i l l  r equ i r e  thorough t e s t i n g  undt!r t he  
most real is t i=.  condi t ions  poss ib le .  A research  system i s  being i n s t a i l e d  
t h a t  w i l l  peicinit six-degree-of-freedom opera t ion  and t e s t i n g  under zero and 
lunar  "g" condi t ions.  Although most t e s t i n g  w i l l  be accomplished w i t l i  co ld  
gas and peroxide,  some opera t ions  must be performed with the  a c t u a l  s:istem 
and the  more r eac t ive  hydrazine and n i t rogen  t e t r o x i d e  p rope l l an t s .  Other 
var ious  advanced space mechanics research  p r o j e c t s  a r e  a n t i c i p a t e d  r equ i r ing  
the  c i t e d  r e a c t i v e  chemical materials.  

Materials Research: Research da ta  are u rgen t ly  needed on material 3 f o r  
rocket  motor components such as nozz les ,  i n s u l a t o r s ,  e tc . ,  which must s a t i s -  
f a c t o r i l y  perform i n  h igh ly  erosive environments a t  temperatures and ]pres- 
su res  of up t o  7,800 degrees fahrenhei t  (F) and 1,000 pounds per  square inch 
(ps i )  f o r  up t o  two minutes dura t ion .  An e x i s t i n g  t e s t  apparatus  u t i l i z i n g  
hydrazine-based f u e l s  and n i t rogen  t e t r o x i d e  ox id ize r  is c u r r e n t l y  employed 
i n  t h i s  research.  In  add i t ion  a hybrid gas  genera tor  a l s o  us ing  n i t rogen  
t e t rox ide  as an ox id ize r  w i l l  be employed i n  t h i s  v i t a l  research  e f f o r t  i n  
t he  near  fu tu re .  This  research  w i l l  permit u t i l i z a t i o n  of h igher  performance 
propuls ion systems f o r  fu tu re  launch and space app l i ca t ions .  

---- Launch Vehicle Research: A cont inuing research  program i n t o  launch veh ic l e  
dynamics, guidance and con t ro l ,  t h r u s t  augmentation, e tc . ,  i s  being pursued 
through wind tunnel  s t u d i e s  (Langley 16-foot Tunnel) which u t i l i z e .  hydrogen 
peroxide as an energy source and a flow medium. These s t u d i e s  are providing 
invaluable  research  da ta  i n  t:he c i t e d  areas a t  a r e l a t i v e l y  low cos t .  

Construct ion of t he  requested magazine area f o r  r e a c t i v e  l i q u i d  p rope l l an t s  
w i l l  permit meeting of a n t i c i p a t e d  program needs i n  these  areas of r e  search.  

ESTIMATED FLQITlJLL YEAR FUNDING FOR THIS PROJECT: None 
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LANGLEY RESEARCH CENTER 
FISCAL YEAR 1967 ESTIMATES 

REACTIVE CHEMICAL DISTRIBUTION AREA 

I EGENO 

5 LIOUIO PROPELLANT MAGAZINE -HYDRAZINE 

@ ~ I Q U I D  PROPELLANT YAGAZINE- 

Q LIOUID PROPELLANT MAGUINE- 

NITROGEN TETROXIDE 

HYDROGEN PEROXIDE 

LX-3 EXISTING BUILDING 

BUILDING IAUTWORIZEO~ 

NEW BUILDING 

EXISTING PAVEMENT _-_- _--- - PAVEMENT (AUTHORIZED~ - 
NEW PAVEMENT 

EXISTING CONTOUR -,- - 
e--- DITCH lAUTHDR12EDl 

+.-- NEW o m n  -- FENCE (AUTHORIZEDI -- NEW FENCE 
b-4 PlPE CULVERT (AUTWUtIZEOI 

NEW PlPE CULVERT 

EARTH BARRICADE lAUTHOR12EOI 

NEW EARTH BARRICADE 

t.*a SALT MARSH 



CONSTKUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

V/STOL TRANSITION RESEARCH WIND TUNNEL 

AUTHORIZATIONLINE ITEM: L a n g l e y  Research Center 

PROGRAM OFFICEFOR THE PROJECT: 

LOCATION OF PRCLTECT: Hampton , Virgin ia  

COGNIZANT NASA INSTALLATION: 

TYPE OF CONSJKLICTION PROJECT: New 

FUNDING : 

O f f  ice of Advanced Research and Techaology 

L a n g l e y  Research Center 

FY 1966 arid P r i o r  Years $548,000 

FY 1967 ISstfimate 5,011,000 

T o t a l  F u n d i ~ ~ g  Through FY 1967 $5,559,000 

PROJECT cos'r ESTIMATE: 

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

C o n s t r u c t i o n  

T u n n e l  s t r u c t u r e  
S i t e  p r e p a r a t i o n  

Equipment; 

T e s t  s.c!ct:ion 
Ins  t rument  a t ion  
Turinel. d r i v e  and s y s  tern 

con 1: I: o 11 

D e s i g n  

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

Unit  of 
Measure 

LS 
LS 

LS 
LS 

LS 

--- 

Unit T o t a l  
Q u a n t i t y  Cost cost 

$3,459,100, 

--- $3,041,600 3,041,600 
417,500 417,500 --- 

s ,>551,900.  

--- 733,900 733 , goal --- 40,000 40,000 

--- 778,000 7 7 8,000 
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PROJECT PURPOSE: -- 
This p ro jec t  provides a f a c i l i t y  t o  o b t a i n  q u a n t i t a t i v e  research  on the  

f a c t o r s  affec.t:ing the s t a b i l i t y ,  c o n t r o l ,  and performance of V/STOL a i r c r a f t  
i n  t r ans i t i o r i  arid i n  STOL (shor t  take-off and landing) .  

P KOJECT DESCE:::P TI ON : --- 
The projecz cons i s t s  of a closed wind tunnel  with a 15 x 21.5 f o o t  t e s t  

sectLon housed wi th in  a 100 x 80 x 60 f o o t  high two-story tes t  chamber. A 
15 x 50 foo t  control  room w i l l  be  located ad jacent  t o  t h e  t e s t  s e c t i o n  on the 
second f l o o r  l e v e l  of the  t es t  chamber. A 50 x 100 x 35 f o o t  high s i n g l e  
s t o r y  mode1 prepara t ion  area w i l l  be constructed ad jacent  t o  the  t e s t  chamber 
and w i l l  be connected t o  the  shop area of the e x i s t i n g  7 x 10 foo t  tunnel. 
The t e s t  ;section w i l l  be equipped with a model support  system which pczrmits 
f i x i n g  the  model i n  the  a i r  stream a t  varying angles  of a t t a c k  arid s i d e s l i p ,  
and allows f o r  varying the  he igh t  of the model over a removable endless  b e l t  
(moving-ground board i n s t a l l a t i o n )  capable of s imula t ing  landing condi t ions 
up t o  200 kncts .  
e l e c t r i c  motclr coupled t o  a 40 f o o t  diameter p rope l l e r .  

The wind tunnel  w i l l  be powered by an 8000 horsepower 

The ex is t i .ng  300 mph 7 x 1.0 foot  Wind Tunnel a t  Langley w i l l  be demolished 
and the  e x i s  t:irlg boundary l aye r  p ip ing  r e loca ted .  

PROJECT JUS'I'1.FI.CATION: 

The deve lopnent of V/STOL a i r c r a f t  has progressed t o  the poin t  where major 

--- 

improvement:; i n  the wind tunnel  f a c i l i t i e s  used t o  ob ta in  q u a n t i t a t i v e  
research information on the f a c t o r s  a f f e c t i n g  the s t a b i l i t y ,  con t ro l  , and 
performance of V/STOL a i r c r a f t  i n  t r a n s i t i o n  and i n  s h o r t  take-off and  landing 
(STOL) opera t ion  are urgent ly  needed. A r e l i a b l e  c a p a b i l i t y  t o  i n v e s t i g a t e  
these cha rac t e r i s c i c s  i s  of v i t a l  importance t o  both m i l i t a r y  arid c i v i l i a n  
users. 

The tes t - sec t ion- to-model -s ize- ra t io  f o r  V/STOL wind tunnel  t e s t i n g  must 
be g r e a t e r  tha.n f o r  conventional a i r c r a f t  conf igura t ions ,  because the adverse 
e f f e c t  of the wal l s  on d a t a  accuracy i s  increased by the  h igher  l i f t - t o - a i r -  
ve loc i ty  ccrtdit ions of V/STOL f l i g h t .  

To keep data co r rec t ions  f o r  w a l l  e f f e c t s  w i th in  t o l e r a b l e  l i m i t s ,  i . e .  
where t h e i r  u n c e r t a i n t i e s  are not  l a rge  enough t o  be s i g n i f i c a n t ,  arid a t  the 
same time t.o use models of s u f f i c i e n t  s i z e  t o  represent  appropr ia te  d e t a i l s ,  
requires,  a t e s t  s e c t i o n  more than 15 x 20 f e e t  i n  c ross  sec t ion .  This pro-  
vides the  smnc! c:apability f o r  V/STOL research as the  7 x 10 foo t  wind tunne1.s 
have provicled f o r  many years  i n  conventional a i r c r a f t  research.  

For s e v e r a l  years  NASA has crudely approximated t h i s  c a p a b i l i t y  hy i n s t a l l a -  
t i o n  of a s h o r t  t es t  s e c t i o n  i n  the  t h r o a t  of one of the  7 x 10 fool: tunnels .  
Although severe ly  l imited i n  speed,  and s u f f e r i n g  from very poor flow con- 
d i t i o n s  due t o  i t s  loca t ion  and necessa r i ly  s h o r t  t e s t  s e c t i o n ,  stuclies i n  
t h i s  makeshift  arrangement have demonstrated beyond doubt the  value of the 
proposed f a c i l i t y  which would e l imina te  these  l i m i t a t i o n s .  
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Of the  wind tunnels  a v a i l a b l e  t o  NASA only two are l a rge  enough t o  meet the 
s i z e  requireme.?t:;, the  40 x 80 f o o t  tunnel  a t  Ames Research Center and 30 x 60 
foo t  tunnel  a t  Lmgley Research Center. The 40 x 80 foo t  tunnel  i s  fuILly 
scheduled €or  two-shif t  opera t ion ,  through the end of calendar  year  1907, i n  
support  of Federal  Aviat ion Agency Programs ( l a rge  scale models of the  Super- 
son ic  Transport ,  "Tee- t a i l " ,  e tc . )  Department of Defense Programs (AF -F-111 , 
AF-VTOL f i g h t e r ,  Army h e l i c o p t e r ,  AF-C5A, AF-CX6, etc.)  and NASA programs 
( l i f t i n g  r een t ry  bodies ,  spacec ra f t  recovery parachutes ,  spacec ra f t  recovery 
r o t o r s ,  space capsule aerodynamics, e t c . ) ,  as w e l l  as cont inuing with HASA 
b a s i c  aerodynamic research.  R e a l i s t i c a l l y ,  i t  i s  not  poss ib l e  t o  consider  
cance l l a t ion  c r  d ive r s ion  of these  f u l l  scale programs t o  accommodate small 
s c a l e  V/STOL research.  It is  expected t h a t  t h i s  high u t i l i z a t i o n  ra te  f o r  
t he  40 x 80 foot  tunnel  w i l l  be maintained i n  the  foreseeable  fu tu re .  

The 30 x 6 0  foo t  tunnel  i s  an open t h r o a t  f a c i l i t y  providing a unique 
c a p a b i l i t y  of making f ree- f  l i g h t  dynamic s t a b i l i t y  and con t ro l  s t u d i e s  of 
models of new a i r c r a f t .  It i s  expected t h a t  a high u t i l i z a t i o n  ra te  f o r  the 
30 x 60 foo t  tunnel  w i l l  a l s o  be maintained i n  the  foreseeable  fu tu re .  
Modification of the 30 x 60 foot  f a c i l i t y  t o  provide t h e  c h a r a c t e r i s t i c s  
des i red  i n  the proposed V/STOL f a c i l i t y  would be ex tens ive  and would r equ i r e  
c los ing  of the th roa t  wi th  the  r e s u l t i n g  lo s s  of the  unique f r ee - f l i g f i t  tes t  
capab i l i t y .  Jx tens ive  modif icat ions t o  the  tunnel-wall  l i n e r s  t o  pro\ride the 
cont rac t ion  r ~ t  ios required t o  a t t a i n  the  high t r a n s i t i o n  speeds des i r ed ,  and 
a major changle i n  the tunnel  d r i v e  and power con t ro l  systems t o  obtai i i  the 
flow char iac te r i s t ics  required would a l s o  be necessary.  It has been est imated 
t h a t  the cost  f o r  modifying the  30 x 60 foot  tunnel would be as much AS the  
est imated cos t  f o r  the new f a c i l i t y .  

The proposed f a c i l i t y  w i l l  provide a v i t a l  V/STOL research  tes t  c a p a b i l i t y  
not r e a d i l y  ava i l ab le  i n  t h i s  country.  The proposed f a c i l i t y  would einable 
much needed genera l  V/STOL research  inves t iga t ions  t o  be conducted ovi?r the  
complete t r a n s i t i o n  speed range a t  e s s e n t i a l l y  f u l l  scale dynamics condi t ions .  
The tes t  sec t  ion s i z e  and conf igura t ion  have been chosen t o  minimize the  
e f f e c t s  of t h e  tunnel  w a l l  cons t r a in t s  and Reynolds number a t  the c r i t i c a l  
t r a n s i t i o n  speed ranges under cons idera t ion  i n  the  V/STOL area. 
of a s i z e  permi t t ing  the quick modif icat ions des i red  during research  i n v e s t i -  
ga t ions  can he e a s i l y  accommodated i n  t h i s  f a c i l i t y .  

Test models 

ESTIMATED FI[I?,E YEAR FUNDING FOR THIS PROJECT: None 
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m LEGENOfXlSTlNG BUILDINGS 

3, Administration Buiidinq 
d Flight Research Buildinq 
5. Engine Research Building 
6. Chemistry Laboratory 
7 .  space Pcwer Chambers 

11 Icing Research Tunnel 
14. Technical Services Building 
15 Utilities Building 
16. Electric Propulsion Research Building 
21. Procurement and Supply Building 
24. Special Projects Laboratory 
)4 Liquid netals Corrosion Laboratory 
35. Rocket Laboratory 
j9. 8x6-Fwt Supersonic Wind Tunnel 

LEWIS RESEARCH CENTER 
FISCAL YEAR 1967 ESTIMATES 

LOCATION PIAN 

51 High Energy tuels LaWralOrY 
60. Propulsion Systems Laboratory 0p:ations Building 
bo. vro)ulsion >yslerni tawrdlory 
77. lnrlrunient i i w a i r t ,  L a h r a t o r ~  
85 iOxi0-iuot h p r s o n ~ i  Win6 7unm'c, 

103 R a k e t  Operations Building 
102. Liquid Metals PwPr Laboralorl 
105 Materials PrKessinq Laboratory 





I N S T A L L A T I O N  MISSION The Center provides research  and develop- PERSONNEL STRENGTH FY is65 FY 19 66 

generat ion.  44 1 45 3 
house on materials and metallurgy; cryogenic and l i q u i d -  TOTAL ALL PERSONNEL 5358 5295 

ment i n  the  areas of advanced propuls ion and space power NASA PERSONNEL ( E n d o f  year) 4917 4842 
Basic and appl ied research  is conducted i n -  ' CONTRACTOR A N D  OTHER PERSONNEL 

inc luding  the Centaur and Agena engine programs. 

FY 19 67 
4779 

5 10 
5289 

PROJECT LINE ITEM 

m e t a l  hea t - t r ans fe r  f l u ids ;  pumps and turb ines ;  combus- 
t i o n  processes  , prope l l an t s ,  tankage, i n j e c t o r s ,  
chambers, and nozzles  ; system con t ro l  dynamics ; plasmas 

zero-gravi ty  e f f e c t s .  The Center maintains  t echn ica l  
management of NASA con t rac t s  on chemical and e lec t r ic  
propulsion and on nuclear  and so lar  space power systems 9 

and magnetohydrodynamics; space meteoroid damage and 

Expansion of Propuls ion Sys terns Laboratory f o r  
Supers onic  Re search  (C leve land) 

NO. ACRES ' L A N D  

NASA-OWNED 6330 
OTHER AGENCY-OWNED - 
NON-FEDERAL (Lessen. eanOtllafd 65 

TOTAL LAND 6395 

TOTAL CAPITAL INVESTMENT $ 265,754 
NASA-Omed Land) of ,me 19 65 ) 

t 

I n s t a l l a t i o n  of Equipment a t  Hydrogen Heat Transfer  
F a c i l i t y  f o r  Hypersonic Propuls ion Research 
(Plum Brook) 

ALL OTHER PROJECTS 
L J  

I 
C O G N I Z A N T  

OFFICE 

ART 

ART 

FY 19 59THRU 
C U R R E N T  Y E A R  

700 

197 

( E s f i m a f e 4  F Y l 9  67 

14,000 

2 ) 000 

91,228 { 
92,125 I 16,000 

FUTURE Y E A R S  
(Enflrnafed) 

TOTAL 
ALL Y E A R S  
(Esflrnatsd) 

14, 700 

2,197 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTINAmS 

EXPANSION - OF TKE PROPULSION SYSTEMS LABORATORY 
FOR SUPERSONIC RESEARCH 

AUTHORIZATION IiIITE ITEX: L e w i s  Research Center  

PROGRAM OFFICE --- FOR THE PROJECT: 

LOCATION O F  ---- PR(IJI3CT: 

COGNIZANT NASA 1:YSTALLATION: Lewis Research Center 

----- 
Off ice  of  Advanced Research and Technology 

L e w i s  Research Center, Cleveland, Cuyahoga County, Ohio 

TYPE O F  CONSTISJCFION PROJECT: New --- 

FUNDING: 

FY 1966 and P r i o r  Years $700, ooo 

FY 1967 Sstimate 14,000,000 

T o t a l  Funding Through FY 1967 

PROJECT COST ESTTMCITE: 
---_I_ 

Land Acquis i t ion  

Construct ion --- 
S i t e  Lmprovements 
U t i l i  t i e  E; and. m i s  c e l l a  - 

neous ?.terns 
Spec ia l  cons t ruc t  i on ,  

f ounda,t;ions , pads 
Hot turbime and engine 

t e  E s t  bui1-di.ng 
Cold tur1)irie c e l l  
Expans ion of cool ing 

tower v a t e r  pump house 

Equipment 

Combustion air  systems 
and heater  6 

$14,700,000 

Unit  of 
Measure 

_-- 

LS 

LS 

LS 

Sq. F t .  
sq. Ft. 

Sq. F t .  

LS 

Unit 
Cost - 
--- 

$20 , 000 

140,000 

400,000 

21.61 
17 9 30 

14.49 

3 , 300,OO~ 

Tota l  
c o s t  

$l,a 50,000 

20 3 000 

140,000 

400,000 

@o, 000 
90, ooo 

30 , 000 

$ : ~ 2  , t;50,000 

3,300,000 
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Al t i tude  exhaust sys - 

Test  chainbers 
Dynamometers , gear boxes , 

hydraii l i  1: system 
Cranes and s a f e t y  sys-  

tems, fu31 systems 
Cooling tovJers and p ip ing  
Elec- t r ic  31 cont ro ls  

D a t a .  a cqu i s i t i on  systems 

t e n  and coolers  

systems 

Unit  of 
Measure 

LS 
LS 

LS 

LS 
LS 

LS 
LS 

Process e l e c t r i c  power and  
c omnunic a t i o n  systems LS 

Design 

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

PROJECT PURPC SE : 

Unit To ta l  
c o s t  cos t  - 

$5 > 200,000 $5 , :!oo , 000 
845,000 045,000 

1,020,000 1,020,000 

575,000 f i75 ,OOO 
585,000 585,000 

500,000 jiO0,OOO 
f 500 > 000 600 , ooo 

25, ooo 25,000 

$14 300,000 -2 -- 

The purpoze of 'cnis p r o j e c t  i s  t o  provide a f a c i l i t y  f o r  full s c a l e  r e -  
search on ad\-arced engine components and engines t o  power superssriic a i r -  
planes a t  spee?.s up t o  Mach s;. 
PROJECT DESCE:I€TION: ---- 

The p r o j e c t  cons i s t s  of t h r e e  t es t  chambers f o r  conducting f u l l  s c a l e  re- 
search of' engine components and engines under co ld  flow and operat;in& condi- 
t i o n s .  The t,e:;t chambers w i l . 1  be connected t o  combustion air and exkaust 
systems of t h e  e x i s t i n g  Propulsion Systems Laboratory. Additiona; ai r 
heaters a.nd ctxkiaust gas coolers  w i l l  provide t h e  t es t  condi t ions of 535 
pounds of ai 1- p e r  second a t  165 pounds pe r  square inch (ps i . ) ,  up t o  I ,200 
degrees ??ahrcmliei.t (F . ) ,  and t o  reduce 3,500' F. exhaust gas t o  1'70° F. 
Research r u r i s  of one hour a t  100 percent  power o r  seven hours a t  1+0 percent  
power w i l l  IE poss ib l e .  Fue1I.s w i l l  be de l ivered  a t  ranges up t o  320 gal lons  
p e r  minute, :;OO p s i ,  and a t  temperatures up t o  500' F.; e x i s t i n g  s torage  ca-  
p a c i t y  i s  up t o  LO0,OOO gal lons .  Remote con t ro l  opera t ion  of t h e  system w i l l .  
be provicted wil;h monitoring of engine func t ion  and data a c q u i s i t i o n .  
w i l l  be t,aken with 200 channels each of high and low speed d i g i t a l  recording 
wired direci;.Ly t o  t h e  e x i s t i n g  c e n t r a l  da t a  system. The system w i l l  provide 
i n s t a n t  reac1lm:k t o  operat ions personnel,  p lus  permanent records .  Sztfety 
systems w i L  p:rovi.de de t ec t ion  of various hazards,  and f i r e  con t ro l .  Tele-  
v i s i o n  moni-hr ing w i l l  be provided f o r  su rve i l l ance  of t h e  test c h a n h r s  and 
o ther  pai-ts of t h e  f a c i l i t y .  
vide acceptzL2le noise l e v e l .  

Data 

A i r  in takes  and exhausts w i l l  be t r e a t e d  t o  pro-  

CF 6-5 
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I n d u s t r i a l  type s t r u c t u r e s  w i l l  house the  chambers and se rv ice  a rezs .  
Brick masonry por t ions  conta in  c o n t r o l  and da ta  a c q u i s i t i o n  room::. 
c i l i t y  w i l l  clccupy approximately two a c r e s  a t  the Lewis Research Centor and 
t h e  s i t e  s e l e c t i o n  has been c a r e f u l l y  determined by func t iona l  cormections as 
w e l l  as econcmjc cons idera t ions  i n  a s soc ia t ion  with t h e  existi .ng equipment of 
t h e  Propulsion Systems Labora.tory. Modifications a r e  involved ii increases  of 
capac i ty  of t,he cool ing tower, bas ins  and water pump house. 
s t r u c t u r e s  15.11. be of concret,e foundations,  s t e e l  frame, masonry and metal 
s id ing ,  a.cou:;tj.ce.lly treated; a l l  compatible i n  design w i t h  acitjazent Center 
s t r u c t u r e s .  

Tie fa- 

Generally,  

PROJECT JUSII.':CF::CAT ION: --- 
In tens ive  research  and extensive t e s t i n g  of engine components and engines 

m u s t  be done i n  order  t o  provide economically f e a s i b l e  and thoroughly relia- 
b l e  supersonic a i r c r a f t  engines.  
performed wider simulated f l i g h t  condi t ions,  and f a c i l i t i e s  f o r  such demands 
do not now e x i r t .  The Propuls ion Systems Laboratory a t  Lewis  Research Cente:r 
is  now a b l e  t o  provide exhauster  and compressor capac i ty  f o r  t h e  sirnillation 
required and i s  singularly equipped with o the r  equipment such as c e n t r a l  data 
systems, bas i c  hea t ing  capac i ty  and bas i c  cool ing capac i ty  s o  as to '?rovide i:t 

s t rong  support  f o r  developing t h e  ultimate needs of tes t  f a c i l i t i e s  ?or 
supersonic zngine research.  

The t e s t i n g  and research  requi red  riust be 

T h i s  research i s  urgent ly  required and t h e  proposal  here in  o f f e r s  t h e  most; 
expeditious and economical method of providing s u i t a b l e  f a c i l i t i e s  f x  t h e  
t a s k .  

ESTIMATED FLTLRF: YEAR FUNDING FOR THIS PROJECT: --- None 
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FISCAL YEAR 1967 ESTIMATES 

EXPANSION OF THE PROPULSION SYSTEMS LABORATORY FOR SUPERSONIC RESEARCH 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

--- INSTALIATION OF EQUIPMENT AT THE HYDROGEN HEAT TRANSFER FACILITY 
FOR 

HYPERSONIC PROPULSION RESEARCH ~ _ _ - - -  

A U T H O R I Z A T I O J I I N E  ITEM: Lewis  Research Center 

PROGRAM OFFXCJ FOR THE PROJECT: 

LOCATION OF PROJECT: Plum Brook Sta t ion ,  Sandusky, E r i e  County, Ohio 

COGNIZANT N A j A  INSTALLATION: L e w i s  Research Center 

TYPE OF CONSTRUCTION PROJECT: Modifications and Additions 

FUNDING: 

Of f i ce  of Advanced Research and Teckinology 

FY 1966 and P r i o r  Years 

FY 1967 Estimate 

$197,000 

2,000,000 

To ta l  Funding Through FY 1967 

PROJECT COST ESTIMATE,: 

Unit of 
Measure 

--- Land Acquisi t ion 

Construction 

S i t  e improvements LS 
Bui1dic.g modi f ica t ions  LS 
Building a d d i t i o n  Sq. Ft. 

EquimenJ, 

Gas s to rage  and f u e l  systems LS 
Fue 1 h eat. er LS 
Tra.nsi.t:icm elbow f o r  pebble 

bed h e a t e r  LS 
N2-02 mixing chamber LS 
Nozzle:; LS 

$2,197,000 

Quan t i  tv 

--- 

Unit 
c o s t  - 

$120,100 
7,300 
18.00 

347,800 
59,600 

28 , 000 
31,700 

398,500 

To ta l  
cos t  

$17 0,600 

120,100 
7 , 300 

43,200 

347,800 
59,600 

28,000 
31,700 

398 , 500 
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Test Chmmber 
Diffuser  
Cooling we.ter systems 
Spray c cio 1 er 
Steam ~ ~ i p p l y  systems 
Ejector  
Safe ty  sys,tems 
Ins t rmlen t  a t  ion  
E l e c t r i c a l  con t ro l s  

Unit of 
Measure 

LS 
LS 
LS 
LS 
LS 
LS 
LS 
LS 
LS 

--- Des ipn,  

----- Fal lout  Z;hel.ter (Not f e a s i b l e )  --- 

Unit 
cos t  

82 , 000 
28 , 900 
41,600 
50,800 

337 , 500 
47,500 
64,600 

225 , 600 
85 , 300 

- 

--- 
--- 

Tota l  
cos t  - 

82 , 000 
28 , 900 
41 , 600 
50,800 

337,500 
47,500 
64,600 

225 , 600 
85 , 300 

--- 
--, None 

The purpose of t h i s  p ro jec t  i s  t o  add equipment t o  t h e  Hydrogen Heat 
Transfer  F a c i l i t y  t o  provide a f r e e  j e t  i n  which t o  conduct hypersonic 
propulsicln research  a t  Mach 5-7 with a primary ob jec t ive  of t e s t i n g  and 
developing supersonic  burning ram j e t  engines and components of reasonable 
sca le .  

PROJECT DESCRIPTION : 

The equiprient add i t ion  t o  the Hydrogen Heat Transfer  F a c i l i t y  w i l l  provide 
a Mach 5-7 free j e t  having t rue  a i r  composition and a l t i t u d e  s imula t ion  t o  
s imulate  r ep resen ta t ive  f l i g h t  t r a j e c t o r i e s .  Nitrogen gas w i l l  b e  heated t o  
4500 degrees Rankine (R) i n  the e x i s t i n g  g raph i t e  pebble bed hea t  exchanger 
and w i l l  be nixed with oxygen o r  a nitrogen-oxygen mixture t o  achieve a t r u e  
a i r  csmpc~~it.~.ori a t  a temperature of 2900 degrees Rankine (R). Stagntit ion 
pressure wil.1. be 1200 pounds pe r  square inch. 

It is proposed t o  provide a g raph i t e  l ined  t r a n s i t i o n  s e c t i o n  and elbow 
t o  the existing pebble bed hea te r .  A l s o  provided w i l l  be a nitrogen-oxygen 
mixing chamher downstream of the  h e a t e r .  The equipment w i l l  include th ree  
interchangeable  hypersonic nozzles (each approximately 15 f e e t  long) which 
w i l l  produce Mach 5 ,  6 ,  and 7 f r e e  j e t s  about 42 inches diameter.  T h e  test  
chamber wi l l  be about 12 f e e t  i n  diameter by 18 f e e t  long and w i l l .  i r ,c lude 
an engine mount: f o r  force measurement devices .  Connected t o  the  t e s t  chamber 
w i l l  be a 40 foot  long d i f f u s e r  s e c t i o n  d ischarg ing  t o  atmosphere through a 
spray cooler  arid steam dr iven  e j e c t o r  exhaust  system. Cooling water w i l l  be 
provided for the  nozzles , t e s t  chamber, d i f f u s e r  and spray cooler  ,. 

CF 6-9 
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Exis t ing  hydrogen s to rage  w i l l  be u t i l i z e d  as a f u e l  source f o r  t hc  
research engine. Addit ional  nitrogen-oxygen gas s torage  w i l l  be provided 
and e x i s t i n g  gas s to rage  w i l l  be r e loca ted  t o  accommodate t h i s  projeci:. 
An extension t o  the  e x i s t i n g  f a c i l i t y  bui ld ing  w i l l  be provided t.o h o m e  
the  t e s t  chamber and nozzle.  

PROJECT JUSTJFICATION: 

Development and t e s t i n g  of a i r -b rea th ing  engines i n  t h e  hypersonic speed 
range r equ i r e s  the  a v a i l a b i l i t y  of l a rge  heated a i r  f a c i l i t i e s  with 
c a p a b i l i t y  of c lose  s imulat ion of  f l i g h t  s t a t i c  temperature, p ressure ,  and 
Reynolds number. A t  L e w i s  Research Center and elsewhere, a major d e t i x r e n t  
t o  research and development i n  t h e  hypersonic range of a i r -b rea th ing  !engines 
i s  the  lack c f  any f a c i l i t y  which can tes t  complete engines above Macli 5 
with complete s imulat ion.  There are a number of research problems which have 
not  been resclved a t  Mach 5-7 including in le t -burner  matching, i g n i t i m ,  
f u e l - a i r  mixing, thermal choking, cool ing and s t ruc tu res .  

This requesst i s  concerned with a f a c i l i t y  using a concept that: has  not  
been previously used. The h e a t e r  materials problem i s  obviated t o  some 
exten t  by using g raph i t e  t o  hea t  n i t rogen ,  and mixing the  oxidanr. downstream 
of the  g raph i t e  hea ter .  With t h i s  scheme, Mach 5-7 condi t ions can be 
simulated by mixing hot  n i t rogen  with oxygen o r  oxygen- n i t rogen  mixtures.  

I n s t a l l a t i o n  o f  thds equipment w i l l  not  reduce the  f a c i l i t y  c a p a b i l i t y  f o r  
hea t  t r a n s f e r  experiments. 

ESTIMATED FLnYJRE YEAR FUNDING FOR THIS PROJECT: None 
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FISCAL YEAR 1967 ESTIMATES 

INSTALLATION OF EQUIPMENT AT HYDROGEN HEAT TRANSFER FACILITY 
FOR HYPERSONIC PROPULSION RESEARCH 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRAT ION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

MANNED SPACECRAFT CENTER 

=;e No. 

Location pla i i .  .................................................. CI" 7-1 

Summary ......................................................... CE' 7 -2  

Office of Manned Space Fl ight  Projects: 

Lunar samp:le receiving laboratory. . .  ......................... 
Flight  crew training f a c i l i t y  ................................ 
Engineering building ......................................... CF' 7-16 

CE' 7 -3  

CE" 7-12 

Center support f a c i l i t i e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CF' 7-21 
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NASA I N S T A L L A T I O N  C O G N I Z A N T  PROGRAM O F F I C E  L O C A T I O N  OF I N S T A L L A T I O N  C O U N T Y  N E A R E S T  C I T Y  

. -  
space f l i g h t  operat ions and conduct of as t ronaut  
t r a in ing .  

The Manned Spacecraf t  Center has as i t s  primary mission 
the  development of spacec ra f t  f o r  manned space f l i g h t  
Drograms. The Center is a l s o  respons ib le  f o r  manned 

1600 NASA-OWNED 

CONTRACTOR AND OTHER PERSONNEL I 3112 5078 I 5366 
TOTALALLPERSONNEL I 7543 10006 I 10242 

I A N I 7  NO. ACRES 

O T H E R  G O V E R N M E N T A G E N C Y - O W N E D  

TOTAL LAND 

S 241,093.5 TOTAL CAPITAL INVESTMENr5 
(Including NASA-Omed Lmd)  (an of June 30, 19 ) 

1600 

P R O J E C T  L I N E  I T E M  

Lunar Sample Receiving Laboratory 
F l igh t  C r e w  Training F a c i l i t y  
Engineering Building 
Center Support F a c i l i t i e s  

9 A l l  OTHFR PROJECTS 
-a 

4 

N 
I TOTALS 

NASA FORM 1029 ( R E V .  JUN 651 PREVIOUS E D I T I O N S  ARE O B S O L E T E .  

Inc ludes  work i n  process.  

C O G N I Z A N T  
O F F I C E  

MSF 
MSF 
MSF 
MSF 

-111 

F Y  1 9 6 a a H R U  
C U R R E N T Y E A R  

495 
60 

145 
56 

(EatimsteQ FY 19 67 

9 , 100 
1,100 

1,000 
2 , 600 

F U T U R E  YEARS 
(Est imated)  

L 13,800 

T O T A L  
A L L  YEARS 
(Eetfmsted) 

9,595 
1,160 
2 , 745 
1,056 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

LUNAR SAMPLE RECEIVING LABORATORY 

AUTHORIZATION-LINE ITEM: Manned Spacecraf t  Center 

PROGRAM OFFICEFOR THE PROJECT: 

LOCATION OF PROJECT: Houston, Harris County, Texas 

COGNIZANT NASiPJYSTALLATION: Manned Spacecraf t  Center 

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

TYPE OF CONSTlUJpION PROJECT: New 

FUNDING : 

FY 1966 and P r i o r  Years $495,000 

FY 1967 E s t i m a t e  9,100 .ooo 

Tota l  Fundhg Through FY 1967 $9,595 .OOO 

PROJECT COST E::ITI;MATE : 

Unit of  
Measure 

Land Acquisj.ti.on --- 
Construct iori 

S i t e  prepaxa.tion LS 
Ut i l i t i e s  LS 
Building Sq. F t .  

Sample r ece iv ing  

Low l e v e l  r a d i a t i o n  
1 ab ora to ry  LS 

count ing l a b  LS 
C r e w  r ecep t ion  bu i ld ing  LS 

Spec ia l  cons t ruc t ion  
f e a t u r e s  LS 
Bio logica l  b a r r i e r  systems LS 
Shie ld ing  and underground 

s t r u c t  ure LS 
Radon absorp t ion  system LS 

Unit Tota l  
c o s t  c o s t  - - 
--- --- 

$5,924,900 

$385,900 385,900 
126,700 126,700 

39.52 3,430,300 

(2,337,400) (2,3 37,400) 

(355,600) ( 3  55,600) 
(737,300)  (7 37,300) 

1,982,000 1,9)32,000 
(1,324,900) (1,324,900) 

(475,700) (4’1’5,700) 
(181,400) (1131,400) 
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Unit of 
Measure 

Equipment; 

Vac.uuni systems LS 

support: equipment LS 

count:ing equipment LS 
Medical 1. equipment LS 

Biologj-cal cab ine t  and 

Low level. r a d i a t i o n  

Des inn --- 
--- Fa 1 lou t  She1 t e r  

Unit  To t id 
c o s t  - Cost- 

$3 .17 5 . IC!& 

$1,430,000 1,430,OCllO 

1,181,000 1,181 ,OCO 

398,400 398,4010 
165,700 165 ,7CllO 

- - I. - - -  
-0,- - - I. 

PROJECT PURPOSE : 

This prclject w i l l  provide a c e n t r a l  l abora tory  complex where samples of 
ma te r i a l s  brought t o  e a r t h  by lunar  explora t ion  teams may be rece ived ,  
quarant ined,  processed, undergo l imi t ed  experiments, and be d i s t r i b u t e d  t o  
t h e  s c i e n t i f i c .  community f o r  f u r t h e r  ana lys i s ;  and where a simultaneous 
quarant ine clf t h e  re turned  spacec ra f t ,  a s t ronau t s  and assoc ia ted  personnel 
can be e f f ec t ed .  

PROJECT DESC:RI.PTION : 

The f a c i l i t y  w i l l  house a l l  func t ions  requi red  t o  r ece ive ,  process and 
d i s t r i b u t e  samples of lunar  materials and t o  f a c i l i t a t e  t he  necessary 
quarant ine  clf lunar  exp lo ra t ion  teams and spacec ra f t ,  It w i l l  incorporate  
a l l  spec ia l  f ea tu re s  necessary t o  maintain s t r i c t  quarant ine s tandards while 
a v a r i e t y  of’ l imi t ed  experiments a r e  performed wi th in  a r i g i d l y  con t ro l l ed  
environment p r i o r  t o  processing t h e  samples f o r  d i s t r i b u t i o n .  P r inc ipa l  
f e a t u r e s  of t h i s  l abora tory  w i l l  include a gross  a rea  of approximately 86,800 
square f e e t  divided i n t o  t h r e e  sepa ra t e  but  connected s t r u c t u r e s ;  a two 
s t o r y  sample labora tory  of 57,500 square f e e t ,  a p a r t i a l l y  underground low 
l e v e l  r a d i a t i o n  counting labora tory  of 7,300 square f e e t ,  and a s i n g l e  s t o r y  
crew recept ion bui ld ing  of 22,000 square f e e t .  Spec i f i c  f e a t u r e s  of each 
bui ld ing  a re  a s  follows: 

Sample RgGivinF Laboratory (57,500 SF) - This w i l l  be a two s t o r y  
s t e e l  frame s t r u c t u r e  with p recas t  concrete  w a l l  panels  which w i l l  
cons i s t  of t he  sample labora tory ,  support  l a b o r a t o r i e s  and o f f i c e s .  
The sample labora tory  w i l l  be a l imi t ed  access  a rea  surrounded by a 
b io log ica l  b a r r i e r  necessary t o  meet the  s t r i n g e n t  quarant ine 
requirements imposed on t h e  samples and t o  prevent contamination by 
t e r r e s t r i a l  organisms. Special  a i r  handling equipment and techniques 
w i l l  be used t o  maintain the  i n t e g r i t y  of t he  b io log ica l  b a r r i e r .  The 
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sample labora tory  w i l l  house vacuum chambers and b i o l o g i c a l  
experimentation cab ine t s  f o r  rece iv ing ,  decontaminating and 
opening the sample conta iners .  Equipment w i l l  be a v a i l a b l e  t o  
i s o l a t e  the  samples  while  under test  f o r  b i o l o g i c a l  l i f e ,  o r  
o t h e r  substances t h a t  may be i n f e c t i o u s ,  t o x i c  o r  harmful t o  
man, animal or  p l a n t l i f e .  F a c i l i t i e s  w i l l  a l s o  be i n s t a l l e d  
f o r  catalo,guing and preparing the  samples f o r  d i s t r i b u t i o n  t o  
u n i v e r s i t i e s  and l a b o r a t o r i e s  f o r  f u r t h e r  d e t a i l e d  s c i e n t i f i c  
ana lys i s .  

Low Level .B&iation Counting Laboratory (7,300 SF) - This labora-  
t o ry  w i l l  (consis t  of two sec t ions ;  an underground (approximately 
50 f e e t  below sur face)  u l t ra - low- leve l  counting f a c i l i t y ,  and an 
above ground se rv ice  f a c i l i t y .  The s i z e  of t he  underground 
labora tory  w i l l  be approximately 2,500 square f e e t .  
a con t ro l  icooin and r a d i a t i o n  counting equipment which w i l l  be  
loca ted  i n  an a rea  sh ie lded  by a low count ma te r i a l  such as 
o l i v i n e  o r  duni te  enclosed i n  a low count metal s h i e l d .  The above 
ground faciLiity w i l l  be  a s tandard s t e e l  frame, precas t  concre te  
s t r u c t u r e  with a gross  a r e a  of approximately 4,800 square f e e t ,  
which w i l l  be connected t o  t h e  Sample Receiving Laboratory by 
means of a '70 foo t  enclosed co r r ido r .  This f a c i l i t y  w i l l  house 
a l l  mechanj.c:a:l and e l e c t r i c a l  equipment, maintenance areas and 
o f f i c e s  t o  support  t he  r a d i a t i o n  counting labora tory .  

It w i l l  house 

Crew Receptzgi Bui ld ing  (22,000 SF) - This w i l l  be a s i n g l e  s t o r y  
bui ld ing  of st:eel frame cons t ruc t ion  with precas t  concrete  w a l l  
panels.- The  hu i ld ing  w i l l  provide l i v i n g  qua r t e r s  and medical 
f a c i l i t i e s  for  the  re turned  a s t ronau t s ,  as t ronaut  medical team 
and supportj.ng personnel .  
of t he  s p a c w r a f t  and t h e  spacecraf t  recovery i s o l a t i o n  van and 
t r a i l e r .  
This bui1din.g w i l l  a l s o  be connected t o  t h e  Sample Receiving 
Laboratory by means of a 28 foot  enclosed co r r ido r .  

Space w i l l  be  provided f o r  s to rage  

Th.ese a reas  w i l l  be surrounded by a b i o l o g i c a l  b a r r i e r .  

PROJECT JUSTIFICATION: 

This p ro jec t  is  required t o  provide the  quarant ine c a p a b i l i t y  f o r  lunar  
samples, t he  lunar  explora t ion  team, and the  spacec ra f t ,  upon t h e i r  r e t u r n  
t o  e a r t h  from a lunar  mission, Requirements f o r  s p e c i f i c  a reas  a r e  as 
follows : 

Sample Rece:ii.n& and Low Level Radiation Countinn Laborator ies  -. 
One of t h e  inwe  s i g n i f i c a n t  aspec ts  of t h e  Apollo s c i e n t i f i c  
program i s  ithe r e t u r n  of samples of lunar  material. These 
samples w i l l  undergo ana lys i s  by outs tanding s c i e n t i s t s  a t  
u n i v e r s i t i e s  and o the r  recognized l abora to r i e s .  
however, of contaminating the  e a r t h  wi th  pathogenic organisms 
from the  moon r equ i r e s  t h a t  t he  samples be quarantined a t  a 
c e n t r a l  ]location while t e s t s  a r e  made t o  e s t a b l i s h  the  presence 

The p o s s i b i l i t y  , 



o r  absence of pathogens. A c e n t r a l  po in t  of d i s t r i b u t i o n  i s  a l s o  
required to assure  t h a t  t he  samples a r e  catalogued and i d e n t i f i e d  
properly as  they a r e  received,  divided and d i s t r i b u t e d .  During 
the  quarant ine per iod it is  important t h a t  time-dependent 
s c i e n t i f i c  experiments, such as low l e v e l  r a d i a t i o n  counting, 
be cormeliced as quickly a s  poss ib le  s ince  va luable  d a t a  could 
be l o s t  t'nr'ough delay.  This r equ i r e s  t h a t  such experiments 
take  p lace  a t  the  Sample Receiving Laboratory. 

While many of t h e  f a c i l i t y  f e a t u r e s  and equipment a r e  app l i ca t  ionr; 
of e x i s t  ing technology, s eve ra l  represent  t r u e  extensions of 
present  c a p a b i l i t i e s .  For example, low level r a d i a t i o n  counting 
apparatu:; w i l l  incorporate  a s e n s i t i v i t y  t e n  t i m e s  g r e a t e r  than  
the  bes t  a o i ~  ex i s t ing .  The extra-high vacuum chamber w i l l  permit 
essen1:ia:L opera t ions  i n  an environment which w i l l  minimize t h e  
p o s s i b i l i t y  of contaminat ion from e a r t h  sources.  

The need Eo:r a f a c i l i t y  of t h i s  type has been recognized by the  
s c i e n t i f  i t :  community. Within NASA var ious  panels  have made 
extensive s t u d i e s  and noted t h e  need i n  s p e c i a l  r epor t s .  
External  to NASA, the  Space Science Board of t he  National Academy 
of Sciences has endorsed an approach as proposed by t h i s  p ro jec t .  

Crew Keccpt-ion Buildinq - I n  order  t o  provide f o r  t h e  quarant ine 
requii:emt?iits of t he  Publ ic  Health Service,  a C r e w  Reception 
Buildi~ng is necessary.  Upon r e t u r n  t o  e a r t h ,  t he  spacec ra f t ,  
astronaul:s, and the  as t ronaut  medical team must be placed i n t o  
a spacecrafl: recovery i s o l a t i o n  van and t r anspor t ed ,  under 
s t r i c t :  q u a r m t i n e ,  from t h e  recovery a rea  t o  t h e  Crew Reception 
Building where, during the  quarant ine  per iod ,  they w i l l  r e s i d e ,  
undergo medical examinations and p a r t i c i p a t e  i n  experiments. 
Only a f t e r  Eavorable completion of a l l  necessary b io log ica l  
quarant ine c learance  tes t : i  w i l l  t h e  as t ronauts  and equipment 
be re1.eased. 

ESTIMATED FlcmZE YEAR FUNDING FOR THIS PROJECT: 

Based on c:urrent program requirements,  no f u t u r e  year  funding i s  
an t  i c i pa t:e d , 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

Manned Spacecraf t  Center 

PRoGRAMOFFUXPOR ’ : Off ice  of  Manned Space F l i g h t  

=IZE_Ja)JECT: Houston, Harris County, Texas 

C O G ” L U g & I ” :  Manned Spacecraf t  Center 

FUNDING: 
FY 1966 and P r i o r  Years $60,000 

FY 1967 ITstfimate ~.100.000 

Tota l  Funding Through FY 1.967 L 1 6 0  .OOO 

Land Acql &it ion 

S i t e  prepara t ion  
U t  i 1. i t  ie s 
Buil.ding 
Elevated f loo r ing  
A i r  handling system 

Unit  
Cost 

-- - 

$27,900 
250 , 000 

26.82 
35 , 000 

160,000 

29 , 000 

--- 
--- 

Tota l  
Gost 

--- 
sL,1071.000, 

27 , 900 
250,000 
598 , 100 
35,000 

160 , 000 

29.ooo 
--- 
-n - 



PROJECT PUU yUL: 

This  project: w i l l  provide a d d i t i o n a l  c a p a b i l i t y  f o r  t r a i n i n g  astrcinauts 
through t:he IISC! of Apollo spacecraf t  s imulators .  

The p r o j e c t  w i l l  provide the  necessary space and support ing f a c i l i t i e s  
f o r  one Comnuind Module Mission Simulator,  and a Lunar Excursion Module (LEM) 
Mission 51imul.at:or. 
i n s t r u c t o r ' s  s t a t i o n s  and computer complexes. 
be made avail.al)le f o r  s imulator  maintenance, o f f  - l ine  equipment s torage  , 
o p t i c a l  equipment maintenance, a s u i t  room, deb r i e f ing  a rea ,  and Ribx,ary 
f a c i l i t i e s  fior f i l m  graphics ,  card-tapes and engineer ing drawings,, 

Associated with the  s imulator  a reas  w i l l  be crew s t a t i o n s ,  
F a c i l i t i e s  and space a r i l 1  a l s o  

Archit.ect.ura1 f e a t u r e s  w i l l  include a two s t o r y  high bay simulator,  a r ea  
constructed of precas t  concrete  panels  with a gross  area of approximately 
22,300 square f e e t .  

A l l  u t i l i . t : i es  w i l l  be included. Chi l led  water and steam w i l l  be furnished! 
by the  Cent ra l  Heating and Cooling Plant .  

F l igh t  crew t r a i n i n g  i n  support  of t he  Apollo program requ i r e s  t r a i n i n g  
i n  the  camtrol and opera t ion  of spacecraf t .  Thus, f a c i l i t i e s ,  adequalte i n  
terms of nunibex:s and types,  are needed f o r  s imulat ion of t he  Command Module 
and the   luna.^: E:xcursion Module missions.  

F a c i l i t i e s  a r e  now ava i l ab le  f o r  one set of Apollo Spacecraf t  Mission 
Simulators arid Tra iners  i n  the  Mission Simulation and Training F a c i l i t y .  
These f a c i l i t i e s  a r e  adequate f o r  launch schedules through Calendar Fear 1967. 
However, by Calendar Year 1968, f l i g h t  schedules w i l l  c a l l  f o r  launckes a t  
two month in.t.exvals. I n  order  t o  provide the  crews needed f o r  t h i s  f r e -  
quency l e v e l ,  add i t iona l  s imulators  and the  necessary housing must: be made 
ava i lab le .  Current schedules i n d i c a t e  t h a t  t h i s  f a c i l i t y  must be included 
i n  the  Fiscal  Year 1957 Program i n  order  t o  be a v a i l a b l e  f o r  t he  two month 
schedule cyc ].e. 

Based on cur ren t  program requirements,  no fu tu re  year funding is 
an t  i c  i pa t e d . 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

ENGINEERING BUILDING 

AUTHORIZATIOJJ].INE ITEM: Manned Spacecraf t  Center 

PROGRAM OFFI:(ZFOR THE PROJECT: 

LOCATION OF I?ROJECT: Houston, Harris County, Texas 

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

COGNIZANT N p d a  INSTALLATION: 

TYPE OF CON;gC&JCTION PROJECT: New 

FUNDING: 

Manned Spacecraf t  Center 

FY 1966 and P r i o r  Years $145,000 

F’Y 1967 EstFmate 2.600.000 

Total  Funding Through FY 1.967 $2.745.000 

PROJECT COS’I;&STIMATE : 

Unit of Unit Total  
Measure Qu an t it y c o s t  c o s t  

S i t e  p repa ra t ion  LS --- $43 , 300 43,300 
U t  i 1. i t  j. 1: s LS --- 171,400 171,400 
Bu i 1. ding Sq. F t .  90,112 26.47 2,385,30Cl 

Eauipment; 

Des i nn  

F a l l o u t  She1.ter 

TOTAL 
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This p ro jec t  w i l l  provide t h e  Manned Spacecraf t  Center wi th  admin i s t r a t ive  
type space f o r  Center func t ions  assoc ia ted  wi th  manned space f l i g h t  mission 
ope ra t ions ,  and t h e  development, t e s t ,  and eva lua t ion  of manned spaclixraft  
systems and subsystems. 

PROJECT DESCRIPTION: 

The bui ld lng  w i l l  be a f i v e  s t o r y ,  s t e e l  frame precas t  concrete  s t r u c t u r e ,  
with a gross a rea  of approximately 90,112 square f e e t  (67,580 ne t  sqiiare 
f e e t ) .  
A mechanical room w i l l  be provided on the  roof and c h i l l e d  water and steam 
w i l l  be provided from t h e  Cent ra l  Heating and Cooling P lan t .  

: L t  will accomodate 704 engineer ing and admin i s t r a t ive  personnel.  

PROJECT JUSTELCATION : 

The cons t ruc t ion  of adequate housing f o r  Manned Spacecraf t  Center personnel 
has not  kept: piace with populat ion growth. 
Year 1967 time per iod ,  based on c e i l i n g s  e s t ab l i shed  wi th in  resource€, estimat:es 
and c o n t r a c t s ,  e i t h e r  negot ia ted  o r  c u r r e n t l y  under nego t i a t ion ,  ind j  cate t h a t  
engineering-iadministrative space w i l l  be requi red  f o r  4,065 NASA and o t h e r  
Government agency personnel and 2,838 con t rac to r  personnel ,  f o r  a t o t  a1 of 
6,903 spaces ,  Construct ion up t o  and including F i s c a l  Year 1966 w i l l  r e s u l t  
i n  t he  avai l .abi1i ty  of 528,000 n e t  square f e e t  of space which is not adequate 
t o  meet the  t o t a l  requirements.  Approximately 550 personnel w i l l  cont inue t o  
be housed i n  Substandard f a c i l i t i e s  a t  E l l ing ton  A i r  Force Base. To a l l e v i a t e  
t he  remainiry; def ic iency  one o r  a combination of t he  following a l t e r n a t i v e s  
must be implemented: 

Firm es t imates  f o r  t he  F is ,ca l  

Rehab i l i t a t e  a d d i t i o n a l ,  substandard World War I1 barracks type 
s t ructure:r ;  s i t  El l ing ton  A i r  Force Base. 

Lease commercial p rope r t i e s  adjacent  t o  Clear Lake, o r  w i th in  
t h e  City clf Houston. 

Construct a new engineering f a c i l i t y  which w i l l  provide space 
f o r  704 pelrsonnel r e s u l t i n g  i n  an o v e r a l l  Center f a c t o r  of 96 
square feelt per  person. 

An ana lys i s  of t h e  problem leads  t o  t h e  conclusion t h a t  t h e  t h i r d  a l t e r n a -  
t i v e  is  the  most economical means f o r  meeting housing requirements on a long 
term bas i s .  
p roduct iv i ty  of personnel by minimizing d i spe r s ion  and d i s loca t ion  of 
o rgan iza t iona l  funct ions.  

It w i l l  a l s o  r e s u l t  i n  g r e a t e r  e f f ec t iveness  and higher  

Increasing the  number of personnel a t  E l l ing ton  A i r  Force Base would 
r equ i r e  t h e  r e h a b i l i t a t i o n  of a d d i t i o n a l ,  substandard,  World War I1 b,srracks 
type s t r u c t u r e s .  
space t o  meet t h i s  requirement would n e c e s s i t a t e  an i n i t i a l  expenditure of 

Experience i n d i c a t e s  t h a t  t h e  r e h a b i l i t a t i o n  of substandard 
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$706,230. This es t imate  does not  include the  cos t  of r e p a i r s  t o  roads and 1 

u t i l i t i e s ,  o r  t he  c o s t  of add i t iona l  s e rv i ces  such as c a f e t e r i a s ,  i n d u s t r i a l  
medicine and t r a n s p o r t a t i o n  t o  and from Clear  Lake. Considerat ion mus t  a l s o  
be given t o  t h e  bas i c  unsa t i s f ac to ry  housing these  f a c i l i t i e s  would provide 
and the  high c o s t  required t o  maintain even minimum standards of s a f e t y  and 
h a b i t a b i l i t y .  

Leasing i s  a l s o  considered t o  be l e s s  economical and e f f e c t i v e  than 
cons t ruc t ion  clf a new bui lding.  The r e n t a l  f o r  commercial p rope r t i e s  i n  the  
Clear  Lake a rea  is  i n  excess of $5.00 per  square foo t  per  annum; the re fo re ,  
the  c o s t  of a new bui ld ing  can be amortized i n  about s i x  years .  I f  t h e r e  
a r e  no commercia.1 p rope r t i e s  ava i l ab le  i n  t h e  Clear  Lake a r e a ,  t he  acqluisit ion 
of f a c i l i t i e s  w i th in  the  Ci ty  of Houston would be necessary.  The loss  of 
product iv i ty  and e f f i c i ency  r e s u l t i n g  from excess t r a v e l  time ( fo r ty - f ive  
minutes each h a y )  is  a very important f a c t o r  t h a t  m i l i t a t e s  aga ins t  suzh a 
scheme. 

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: 

Any additiona.1 cons t ruc t ion  w i l l  be requested on a phased b a s i s  t o  provide 
f o r  de f i c i enc ie s  as they occur i n  t h e  fu tu re .  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

A U T H O R I Z A T T O N - L L ~ I T E M :  Manned Spacecraf t  Center  

-kLCEJWJLJ-: 

LOCATION OF EBUW: Houston, Harris County, Texas 

COGNIZANT WSJ-: Manned Spacecraf t  Center  

TXPE; OF C u B K r I o N . :  Extension 

FUNDING: 

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

FY 1966 and P r i o r  Years $56 , 000 
FY 1967 Estimate  ~.000.000 

Tota l  Funding Through FY 1967 $1.056.000 

T COST ;E=-: 

Land A c a u  * S i L i a n  

Unit of Unit 
Beasure Quant i t  v Cost 

E l e c t r i c a l  d i s t r i but i on  

Cent ra l  'heating and 
system extens ion  LS 

coo I in:$ p 1 an t  e x t  en  - 
s ion  Sq. F t .  

S i t e  pre ,parat ion LS 

w e n t  

Boi le r  and accesso r i e s  LS 
C h i l l e r  <and a c c e s s o r i e s  LS 
Centra l  mechanical 

c o n t r o l  s y s t e m  LS 

Tota l  
!;;p;it 

--- $148,300 14(3,300 

8 , 200 23.96 191ij,500 --- 9,600 '9 ,600 

--- 235,100 235,100 
360,500 360,500 --- 

--- 50,000 50,000 

798-050 0-66-13 
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Unit of Unit Tota l  
Measure GQEL U L E L  

Fa l lou t  Sh.el ter  (Not --- 
f e a s i b l e  ) --- 

TOTAL 

-,None --- 
!?A&- 

This  p ro jec t  w i l l  provide f o r  necessary add i t ions  t o  e x i s t i n g  hea t ing ,  
a i r  condi t ioning and e l e c t r i c a l  systems cons i s t en t  with the  development of 
t he  Manned Spacecraf t  Center. 

Cent ra l  Hg!&ing and Cooling P lan t  Extension - This  extension w i l l  include 
an add i t ion  of approximately 8,200 square f e e t  t o  the  Central  Heating and 
Cooling Plant. and the  i n s t a l l a t i o n  of one 60,000 pound/hour steam b o i l e r  and 
one 2,000 tor t  c e n t r i f u g a l  r e f r i g e r a t i o n  u n i t .  Accessory equipment such as 
a cool ing tower, opera t ing  and s a f e t y  c o n t r o l s  and piping w i l l  be provided. 
The cons t ruc t ion  w i l l  match the  e x i s t i n g  steel frame, precas t  concrete  s t r u c -  
t u re .  
expanded. 

In add i t ion ,  the  e x i s t i n g  c e n t r a l  mechanical con t ro l  system w i l l  be 

E1ectr icaJJ) is t r ibut ion System Extension - This  ex tens ion  w i l l  provide 
f o r  the  i n s t a l l a t i o n  of two new 12,470 v o l t  feeders  from the  main sub-s ta t ion  
t o  the  FY 1967 Engineering Building. 

Central  B e&ine and C o o l i n a n t  Extension * - Through previous programs 
a steam capac i ty  of 260,000 pound/hour w a s  provided. 
238,000 pound/hour of steam which r e s u l t s  i n  an opera t ing  f a c t o r  of 91.5%. 
Upon completion of the  p r o j e c t s  included i n  t h i s  program the  steam delnand 
w i l l  be 272,000 pounds/hour. 
required.  
b o i l e r  (83-87%) one 60,000 pound/hour b o i l e r  w i l l  be s u f f i c i e n t .  This w i l l  
r e s u l t  i n  an operat ing f a c t o r  of 85%. Concurrently, the  demand f o r  c l i i l l ed  
water  w i l l  increase  t o  14,175 tons  versus  an a v a i l a b i l i t y  of 14,000 tons.  
To meet t h i s  demand one 2,000 ton  c e n t r i f u g a l  r e f r i g e r a t i o n  u n i t  i s  required.  
This capac i ty  w i l l  a l s o  al low f o r  continued normal opera t ion  i f  one ui i i t  
must be temporar i ly  removed f o r  maintenance o r  r epa i r s ,  

The cur ren t  demand i s  

Therefore,  add i t iona l  b o i l e r  capac i ty  i s  
I n  o rder  t o  approach the  maximum opera t ing  e f f i c i e n c y  of a 

Elec t r i c a l J & t r i b u t i o n  Svs tem Ex t e n s i g n  - The e x i s t i n g  e l e c t r i c a l  feeders  
serving the  proposed s i t e  f o r  t he  FY 1967 Engineering Building a r e  oplerating 
a t  maximum capacity.  Addit ional  e l e c t r i c a l  feeders  must be provided Erom 
the  main sub-s ta t ion  t o  fu rn i sh  e l e c t r i c a l  power t o  t h i s  new f a c i l i t y .  

CF 7-22 



ESTIMATED FIZQZE YEAR FUNDING FOR THIS PROJECT: 

It i s  anticipated that additional funds w i l l  be required to  support any 
future construction programs. 

CF 7-23 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 

develop launch veh ic l e s ,  engines  and veh ic l e  systems 
f o r  Manned Space F l i g h t  programs. 
performs advanced s t u d i e s  and r e sea rch  i n  the genera l  

The Center  a l s o  

f i e l d  of a s t ronau t i c s .  

CONSTRUCTION OF FACILITIES 
FISCAL YEAR 1 9 6 7  BUDGET ESTIMATES 

- 
I 5588 5381 I 5335 CONTRACTOR A N D O T H E R  PERSONNEL 

TOTALALLPERSONNEL I 13019 12455 1 12332 
LAND NO. ACRES 

NASA-OWNED 

OTHERGOVERNMENTAGEHCY-OWNED 

NON-FE DE R A L (L eaaem. eaaanenta) 

1797 
64 

1861 TOTAL LAND 

TOTAL CAPITAL INVESTME T* S 319,555 )db (Including NASA-Owned L a d )  (aa of June 30, 1 5 ) 

(Dollars in thousands) 

F l i g h t  Center I Manned Space F l i g h t  I Huntsv i l le .  Alabama 1 Madison 1 Huntsv i l le .  Alabama 
P E R S O N N E L  S T R E N G T H  I F Y  1965 I F Y  19 66 1 FY 19 67 INSTALLATION MISSION 

PROJECT L I N E  ITEM 

Hazardous Oper at  ions Laboratory Add i t  ion  

ALL OTHER PROJECTS 
~ 

r 
03 i TOTALS 

NASA FORM 1029 (REV. JUN 65)  PREVIOUS EDITIONS ARE OBSOLETE. 

* i r rc iudes  I- . *  work i n  process .  

-- 
OFFICE CURRENT YEAF 

FY 1 9  67 
(Eetfmate4 -- 

581 1,272 

I 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

ous ; 

-;I&-: Marshall Space Flight Center 

PRoGRAMJWS FOR 'ZUUUWZ : 

ItQWUINU-BW: Huntsville, Madison County, Alabama 

COG"TNQa,: Marshall Space Flight Center 

TYPEOF{=- : Extension 

Office of Manned Space Flight 

/ 

FUNDING: - -  
FY 1966 and Prior Years $691,000 

FY 1967 Estimate 581,ooo 

Total Funding Through FY 1967 s1,272.009 

Unit of 
Measure - 

Bu i 1 d inlg Sq. Ft. 5,790 
Special. air conditioning LS 
Special. power LS 
Special. piping LS 
Site de.veI.opment LS 
Utiliti.es LS 
Sheltered test pad Sq. Ft. 900 

--- --- --- --- 
-00 

Dewars and laboratory --- equipnmt LS 

-e- --- Ilesinn 

Unit 
w 
--- 

$25.39 
98,000 
93,000 
49,000 
26,000 
42,000 
8.89 

118,000 

--- 

Total 
Cost 

m - 0  

8463.oop 

147,000 
98,000 
93,000 

26,000 
42,000 
8,000 

49,000 

s,118.ooo 

118,000 

--- 

CE 8-3 



Unit of Unit  Tota l  
Measure si!&z!L _Cost 

Fa l lou t  S h e l t e r  (Not 
f easib:le) 

TOTAL fi;581.000 

This  yro:lc?cl: w i l l  provide s a f e  and adequate labora tory  space f o r  t he  
development of improved instrumentat ion assoc ia ted  with hazardous fuclls, 
acous t i c  lo~ids:, and veh ic l e  f i r e  de t ec t ion  systems and t o  continue dcvelop- 
ment and improvement of primary power sources. 

The projec:t provides  f o r  t h e  cons t ruc t ion  of a 5,790 square foot  add i t ion  
t o  the  Hazardous Operations Laboratory. The add i t ion  w i l l  be subdivided 
i n t o  s i x  separate test  prepara t ion  rooms. 
t o r y  w i l l  be used i n  conjunct ion with experiments involving RPal f u e l ,  
temperature, acous t ics ,  plasma, flame, l i q u i d  hydrogen and f u e l  c e l l s .  

T e s t  c e l l s  ad jo in ing  the  labora-  

I n  addi t ion ,  a 900 square foot  covered test  pad with a hydrogen s torage  
tank w i l l  be provided no r th  of t h e  bui ld ing  f o r  t e s t i n g  and c a l i b r a t i o n  of 
measuring systems using l i q u i d  hydrogen. The prepara t ion  rooms w i l l  be of 
concrete  block cons t ruc t ion  with a i r  condi t ioning,  t i l e  f l o o r s  and acous t i ca l  
ce i l i ngs .  The t e s t  c e l l s  w i l l  be constructed of re inforced  concrete.  Due 
t o  the  hazardous materials t h a t  are used i n  the  test area, a l l  e l e c t r i c a l  
i n s t a l l a t i o n s  w i l l  be explosion proof and s p e c i a l  a i r  condi t ioning w i l l  be 
i n s t a l l e d  t o  provide a minimum of twenty a i r  changes pe r  hour. 

Spec ia l  Laboratory se rv ices  w i l l  be provided, including s p e c i a l  e l e c t r i c a l  
power, compressed a i r ,  n i t rogen ,  gaseous and l i q u i d  hydrogen and oxygen. 
Equipment w i l l  include t e s t  dewars and labora tory  benches. 

This  fnci:t i t : y  i s  required f o r  t he  development of accura te  and r e l i i t b l e  
i n - f l i g h t  in:; triimentation. Such instrumentat ion i s  of  prime importance t o  
the  space program s ince  i t  a f f o r d s  t h e  only means of eva lua t ing  per fo imnce .  
As more compllex space p r o j e c t s  are formulated, space v e h i c l e s  wi th  g r e a t e r  
design soph i s t i ca t ion  w i l l  have t o  be fabr ica ted .  More s e n s i t i v e  inst  ru- 
mentation wil.:L be requi red  t o  monitor t h e  new performance cha rac t e r i s t  i c s  
under progress ive ly  d i f f i c u l t  environmental condi t ions.  To ca r ry  out  i t s  
managerial. r o l e  i n  connection with propuls ion and f l i g h t  veh ic l e  systems, 
Marshall Spacx! F l i g h t  Center must have the  c a p a b i l i t y  of eva lua t ing  and 
va l ida t ing  the  performance and accuracy of instrumentat ion of fe red  by many 
manufacturers i n  order  t o  determine t h e  products  t h a t  are m o s t  s u i t e d  f o r  

798-050 O-66- 16 
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incorpora t ion  i n t o  space veh ic l e  systems. 
c a p a b i l i t y  of conducting research  and development lead ing  t o  improved 
sensors  and measuring probes as w e l l  as determining methods of properly 
eva lua t ing  these  products.  

The Center must a l s o  have t h e  

A t  the  present  t i m e ,  t h i s  e f f o r t  i s  severe ly  hampered because the  Center 
does not  have f a c i l i t i e s  f o r  conducting work i n  t h e  a reas  of improved 
instrumentat ion assoc ia ted  with f u e l s ,  acous t ics ,  v ib ra t ion ,  high terrlperature 
thermal sensing, and the  improvement of power sources. 
acous t i c s  and v i b r a t i o n  instrumentat ion i s  now c a r r i e d  out  i n  a po r t ion  of 
an e x i s t i n g  l ahora to ry ;  however, t h e  f u l l  c a p a b i l i t y  of the sound generat ing 
equipment carlnclt be employed due t o  t h e  s t r u c t u r a l  c h a r a c t e r i s t i c s  of t he  
bui lding and the  hazard t h a t  would be imposed on t h e  occupants. Work with 
RP-1 f u e l s  is now done i n  a small wood frame bui ld ing  which i s  badly 
crowded and l acks  even t h e  m i n i m a l  safeguards that are normally provided 
f o r  t h i s  type of work. 

Limited work on 

The addi t ion  t o  t h e  Hazardous Operation Laboratory w i l l  provide the  
space required f o r  t h e  severa l  areas of i nves t iga t ion  and w i l l  incorpora te  
t h e  s a f e t y  f e a t u r e s  t h a t  are needed t o  safeguard opera t ing  persoiinel and 
occupants of nearby areas. 
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MARSHALL SPACE FLIGHT CENTER 

FISCAL YEAR 1967 ESTIMATES 

HAZARDOUS OPERATIONS LABORATORY ADDITlON 

SECTION A - A  
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FLOOR PLAN 
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LEGEND 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF F A C I L I T I E S  

F I S C A L  YEAR 1967 E S T M T E S  

MICHOUD ASSEMBLY FAC I L I n  

P a g e e  N o .  

L o c a t i o n  p l a n  .................................................. CF 9-1  

S u ~ a r y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . , . . . , . . . . . . . .  CF 9-2 

O f f i c e  of Man.ned Space F l ight  P r o j e c t :  

M o d i f i c a t i c i n  of  the c h e m i c a l  w a s t e  d i sposal  s y s t e m  ........... CF 9-3 
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MlCHOUD ASSEMBLY FACILITY 
F I S C A L  Y E A R  1 9 6 7  E S T I M A T E S  

LEGEND 

3 PROPOSED FISCAL YEAR I967 PROJECTS 

1. YODlFlCATlOU OF THE CHEMICAL WASTE DISPOSAL SYSTEM 

CF 9-1 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1 9 L  BUDGET ESTIMATES 

iNSTALLATlON MISSION 

The mission of the Michoud Assembly F a c i l i t y  i s  the  
manufacturing of the  f i r s t  s t ages  of the  Sa turn  
family of launch veh ic l e s .  

(Dollars in thousands) 

P E R S O N N E L  S T R E N G T H  FY 1965 FY 1966 FY 1967 

CONTRACTOR ANDOTHER PERSONNEL 280 295 2 95 11455 11313 11016 
11608 11311 

NASA PERSONNEL (End of Year) 

TOTAL ALL PERSONNEL 11 735 
NO. ACRES LAND 

905 
6 

911 

N ASA-OWN ED 

OTHERGOVERNMENTAGENCY-OWNED 

NON-FEDERAL (Lease., eaeamente) 

TOTAL LAND 

TOTAL CAPITAL INVESTMENT. S 117,617 (Including N A S A - O w e d  La@ (a. of June 30, 19 65 ) 

PROJECT LINE ITEM 

Modif icat ion of the  Chemical Waste Disposal  System 

I 

COGNIZANT 
OFFICE 

MSF 

F Y  1962 THRU 
CURRENT YEAR 

32 700 

I 

852 
0 
-i 

TOTAL 
A L L  YEARS 
(Eetlmate@ 

7 32 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

Z$ULFICATION OF THE CHEMICAL WASTE DISPOSAL SYSTEM 

AUTHORIZATION&JNE ITEM: Michoud Assembly F a c i l i t y  

PROGRAM OFFI<J$JOR THE PR OJECT : 

LOCATION OF J’I10,JECT: New Orleans,  Orleans P a r i s h ,  Louis iana 

COGNIZANT NASLUINSTALLATION: 

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

Marshal l  Space F l i g h t  Center 

TYPE OF CONS’IatJ&TION: New, A l t e r a t i o n  

FUNDZNG: 

FY 1966 arid P r i o r  Years 

FY 1967 E s t i m a t e  

T o t a l  Funcling Through FY 

PROJECT COST ESTIMATE: 

Land Acaui E; i t : i on  

Fons t r u c t  igg 

Deep we 11 
Surface  p ip ing  
R e h a b i l i t a t e  e x i s t i n g  

we l l  
R e h a b i l i t a t e  e x i s t i n g  

c o l l e c t i n g  system 
Modif ica t ion  of 

holding pond 

EauiDment 

Pump and gas  engine 
F i l t e r s  

Resign 

1967 

Unit  of  
Measure 

--- 

LS 
LS 

LS 

LS 

LS 

LS 
Ls 

--- 

$32,000 

700.000 

Q732.000 

Q u a n t i t y  

--- 

--- 

Unit  
c o s t  - 

$254 , 600 
13 , 500 
54,800 

220,000 

14,500 

115,300 
27,300 

--- 

T o t a l  
C,ost 

--- 
m7.400 

254,600 
13,500 

534 , 800 
220 , 000 

li!, , 500 
$1412.600 

11!5,300 
27,300 

--- 
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PROJECT PURP OS&: 

This p r o j e c t  w i l l  provide f o r  t h e  added capac i ty  requi red  f o r  t he  chemical 
waste d isposa l  system a t  the  Michoud Assembly F a c i l i t y .  

PROJECT DESCq IE1CU.N: 

The p ro jec t  includes a l l  work necessary t o  provide an adequate i n d u s t r i a l  
waste d isposa l  sys tem cons’isting of an i n j e c t i o n  w e l l  approximately 6,1550 
f e e t  deep, i n s t a l l a t i o n  of a corrosion r e s i s t a n t  pump and p ip ing  f o r  400 
ga l lons  per minute (GPM) se rv ice  a t  1,500 pounds per  square inch pressure .  
Rehab i l i t a t ion  of t h e  e x i s t i n g  i n j e c t i o n  w e l l ,  c o l l e c t i n g  system and holding 
pond are a l s o  included. 

PROJECT JU STZjEUATION: 

The d isposa l  of c e r t a i n  by-products of booster  manufacturing processes ,  
such a s  chromium, cyanides,  acids and a l k a l i e s ,  i n t o  n a t u r a l  drainage iireas 
i s  p roh ib i t ed .  Such wastes must be t r e a t e d  o r  neu t r a l i zed  o r  disposed of 
by o ther  methods. 

The chemical wastes t h a t  generate  a t  t h e  Michoud p l a n t  are p resen t ly  
disposed of by deep w e l l  i n j e c t i o n .  
ga l lon  holding pond a t  t h e  rear of t h e  p l a n t  and a r e  then pumped i n t o  ii  

6,650 foo t  we:Ll by two 200 GPM pumps which are connected i n  p a r a l l e l .  
i n j e c t i o n  i s  m d a  below the  5,700 foo t  l e v e l  i n  compliance with Federal  and 
S t a t e  antipo1:tiit:ion requirements. 

They are c o l l e c t e d  i n  a 1,500,000 

The 

Operating experience has shown t h a t  t h e  present  w e l l  cannot continuously 
accept  t h e  400,000 gal lons  per  day (GPD) of chemical waste t h a t  i s  beiug 
generated,  
1965, t h e  system has been out  of s e r v i c e  123 days o r  22.6% of the  t ime, 
During t h e  d isposa l  cyc le  it has been found t h a t  t he  pump head pressurts 
gradual ly  increases  t o  t h e  po in t  where it i s  necessary t o  shut  down the 
opera t ion  and c l e a r  t h e  w e l l  by a c i d  and water i n j e c t i o n s ,  During this’  
opera t ion  cheni:ical wastes continue t o  accumulate. 

Lhiriiig a 545 day opera t ing  per iod  between February 1964 and J u l y  

To determirw t:he bes t  s o l u t i o n  t o  t h i s  problem a ‘study w a s  made of s eve ra l  
methods of dis,posing of t h e  chemical waste. These included n e u t r a l i z a t i o n ,  
ion exchange arid barge haulout .  It w a s  concluded t h a t  r e h a b i l i t a t i o n  c f  t he  
e x i s t i n g  w e l l  t:ogether with a d d i t i o n a l  i n j e c t i o n  capac i ty  o f f e red  the  most 
p r a c t i c a b l e ,  r e l i a b l e  and economical means of disposing of t h i s  waste. This 
p ro jec t  provid.es f o r  t he  cons t ruc t ion  of t h e  requi red  added capac i ty ,  

U T M T E D  FUT7&&YEAR FUNDI NG FOR THIS PROJECT: None CF 5 / 4 4  





NATIONAL AERONAUTICS AND SPACE ADMINISTRAT ION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

MISSISSIPPI TEST FACILITY 

P a g e  N o .  

Location p l a n  .................................................. CF 10-1 

S ~ a r y . . . . . . . .  ................................................ CF 10-2 

Office of Manned S p a c e  F l i g h t  P r o j e c t :  

F a c i l i t i e s  tc l  s u p p o r t  S-IC and S - I 1  test  program...........,. CF 10-3 
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NATIONAl... AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
" CONSTRUCTION OF FACILITIES~ 
~ 	 FISCAL YEAR 19~ BUDGET ESTIMATES?a;, 	 (Dollars in thousands) 

NASA INSTAI...I...ATION 	 I COGNIZANT PROGRAM OFFICE 1...0CATION OF INSTAI...I...ATlON COUNTY I NEAREST CITY 

I FOR INSTAI...I...ATION I


MiSSiSSippi Test 
M~ .. ------	 I ·'tanueu SJ}ace Fli,;l.ht Pearl River. Hiss. Hancock I Bav S"- . - -- --

I NSTAI...I...A TION MISSION PERSONNEL STRENGTH 

NASA PERSONNEl... (End 01 Yea,) 

FY 1965 

43 

FY 1966 

120 

FY 1967 

120 

The mission of the Mississippi Test Facility is the CONTRACTOR AND OTHER PERSONNEl... 1729 3440 2513 

static test firing of large vehicle stages and 
propulsion systems. 

TOTAL ALL PERSONNEL 

I...AND 

1772 3560 

NO. ACRES 

2633 

NASA-OWNED 20,996 

OTHER GOVERNMENT AGENCY·OWNED 

NON-FEDERAl... (Le....., .....emenl.) 117.874 

TOTAL LAND 

TOTAL CAPITAL INVESTME~T.:!' 
(Incltldlnll NASA-Dwned LancO (n 01 June 30, I 5 ) 

138 870 

$ 164,854 

- .. 

PROJECT I...INE ITEM 

Facilities to Support S-IC and S-11 Test Program 

COGNIZANT 
OFFICE 

MSF 

FY 1963THRU 
CURRENT YEAR 

133,355 

Fy,rl:J7 
(E.llm..t .. cO 

1,700 

FUTURE YEARS 
(Eellm.,ecO 

TOtAl... 
AI...l... YEARS 
(Eetlmal.,4) 

135,055 

ALL OTHrR PROJECTS 

(") 

"'l 	 TOTALS 

::; NASA FORM 1029 (REV. JUN 6S1 PREVIOUS EDITIONS ARE OBSOI...ETE. 

t~ * Includes uJork in process. 

http:Fli,;l.ht


CONSTRUCTION OF FACILITIES 


FISCAL YEAR 1967 ESTIMATES 


FACILITIES TO SUPPORT S-IC AND S-II TEST PROGRAM 


AUTHORIZATIt2N LINE ITEM: Mississippi Test Facility 

PROGRAM OFFICE FOR THE PRQJECT: Office of Manned Space Flight 

LOCATION OFFROJECT: Hancock County, Mississippi 

COGNIZANT NASA INSTALLATION: Marshall Space Flight Center 

TYPE OF CON:~rRUCTION PROJECT: Modifications and Extensions 

FUNDING: 

FY 1966 and Prior Years $133,355,000 

FY 1967 :Estimate 1,700,000 

Total Funding Through FY 1967 $135,055 ,000 

PRQJECT COS'! ESTIMATE: 

Unit of 
Measure Quantity 

Unit 
~ 

Land Acquisition 

Construction 

S-IC dual test stand 
High pressure water 

system 
High pressure gas 

system 

LS 

LS 

LS 

$77 ,000 

556,000 

462,000 

Eguipmen!:, 

Tech sys tern, S-IC stand 
and Test Control Center 

Tech system, 2nd S-II 
stand and Test Control 
Center 

Data Acquisition Facility 

LS 

LS 
LS 

371 ,000 

167,000 
67,000 

Design 

Total 
Cost 

lliJ95 ,000 

77 ,000 

;56,000 

,+62,000 

io:i05 ,000 

371,000 

L67,000 
67,000 
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Unit of 
Measure Quantity 

Unit 
Cost 

Total 
Cost 

Fallout Shelter 
feasib-le) -

(Not 

TOTAL 
None 

i.L.,700,OOO 

PROJECT PURF.Q§.!: 

This project will provide additions and modifications to the Saturn V 
facilities to acconnnodate changes in the test programs for the S-IC and S-II 
stages. 

PROJECT DESgRIPTION: 

The project provides for modifications to the S-IC dual stand fl~~e 
deflectors, additions to the high pressure water and high pressure gas systems 
and the procurement and installation of additional data acquisition equipment 
in the S-IC stand, the 2nd S-II stand, the Test Control Centers and the Data 
Acquisition Facility. 

The water deluge system which serves the flame deflectors on the S-IC 
stand will te improved by the addition of 20,000 - 5/32 inch holes in the 
manifold pl~;tes of each deflector. The joints between the bottoms and sides 
of the deflectors will be modified so that cooling water can be applied 
directly to these areas. A 33,385 gallon per minute (GPM) pump will be 
installed in the High Pressure Industrial Water Facility to provide additional 
cooling water. Two l,~O cubic foot 6,000 pounds per square inch (psi) 
gas storage vessels will be added to satisfy requirements for helium and 
nitrogen at the S-11 test stand. X-Y recorders, signal conditioning equip
ment with tbe required power supply and cable assemblies will be installed in 
the S-IC test stand, the second S-II stand, the Test Control Centers and the 
Data Acquisition Facility. 

PROJECT JUS]:IF'ICATION: 

During 1965 the S-IC All Systems Stage (S-IC-T) was successfully fired at 
Huntsville, the S-II Battleship stage was tested at Santa Susana and the All 
Systems S-Il. Stage (S-II-T) is currently undergoing tests at the Mississippi 
Test Facility. The experience gained from these testing programs dictates 
certain changes in the S-IC and S-II facilities at the MiSSissippi Test 
Facility (MI'F). 

During te:sts conducted at Marshall Space Flight Center (MSFC) it was 
found that the: flame patterns varied from initial predictions and portions of 
the deflector became overheated. To correct this condition additional water 
outlets werE provided in the manifold plates. As the Ml'F deflectors are 
patterned after the deflector on the S-IC stand at MSFC the same problem will 
occur. To assure that the needed cooling is provided at the proper location 
the additional water outlets will not be drilled until the first firing has 
taken place and the resulting flame pattern has been established. 
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The additi.:mal 33,385 GPM pump is needed to supply the required cooling 
water flow fo:. S-IC test stand deluge system. Based on successive tests at 
MSFC, it is kno,¥n that a flow of 359,500 gallons per minute is requirE~d for 
proper cooling of the flame deflector. The existing ten pump plant has a 
rated capacity of 333,850 gallons per minute. During initial operation the 
required flow will be provided by running the pumps above normal speec!:s. This. 
however, is an interim solution which requires all pumps to be in service at 
the time of tt=st. An additional pump will provide the needed capacity. allow 
repair or maintenance to be undertaken in a normal manner and will safeguard 
against testing delay. The foundation and a portion of the piping for an 
additional pump was provided as part of the existing High Pressure Industrial 
Water Facility. 

The experit=nce gained during the testing of the S-II battleship stage 
demonstrated the need for greater quantities of both nitrogen and he1i.um 
for purging, :leaning, pressurizing the fuel tank and lines, and operating 
the controls. The existing high pressure gas system cannot provide the needed 
supply unless tt~n hours is allowed between vehicle checkout and firing for tre 
recharging of the gas storage vessels. Holds of this duration tend to 
invalidate th,: checkout operation and jeopardize the success of the tE!St. 
With the inst,allation of two additional storage vessels, recharging of the 
system will not be necessary. Tests will progress directly from checkout to 
firing and th,= total test time will be shortened. 

To achievE~ greater reliability and improved performance of flight vehicles" 
more measurements of temperatures. pressures, and flow are needed than can be 
obtained with the instrumentation that is now installed in the test stands. 
To provide this information it is necessary that additional types of recorders, 
together with signal conditioning equipment. power and associated cabUng be 
installed in thl~ Test Stands, Test Control Centers, and the Data Acqm.sition 
Facility. 

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: 

None for this project. An estimated $1.5 million per year will be re
quired for changes to the test stands and supporting systems resulting from 
changes in bl)oster configuration and test programs. 

CF 10-5 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF F A C I L I T I E S  

FISCAL YEAR 1967 ESTIMATES 

WALLOPS STATION 

P a w  N o .  

Location plan .................................................. CF 11-1 

Sumniary ........................................................ CF 11-2 

Office of Space Science and Applications Project: 

Rocket storage magazine ...................................... CF 11-3 
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WALLOPS S T A T I O N  

F I S C A L  Y E A R  1967 E S T I M A T E S  

, 
LUCATiON PLAN ,I 

I 
\ ROCKET STGRAGE BLDG.1 
{A,\ L A R G E  ROCKET / 

\\ 
\ 

N-162 

BOGUES BAY 

LEGEND 
EXISTING FACILITIES 

lll FACILITIES AUTHORIZED OR UNDER 

FACILITIES PROPOSED IN 1967 ESTIMATES 
CONS T R U C T I 0 N 

METEOROLOGICAL TOWER 

YEW SCOIJT PAD 
m C r l  # A n 7  uu JC$VHUC SYSiE iv i  

AiuU iG3EiviELr 3nGF A T : . . -  
- ' " ' I L  O C E A N  

LLAUNCH AREAS 3 , 4 , 8  5 

SCALE 
0 - If2 ( M I  



NASA INSTALLATION COGNIZANT PROGRAM O F F I C E  
FOR INSTALLATION 

I OTHERGOVERNMENTAGENCY-OWNED I - 

NEAREST C I T Y  LOCATION O F  INSTALLATION COUNTY 

INSTALLATION MISSION PERSONNEL STRENGTH 

The basic mission of the Station is  t o  prepare, assemble, N A S A  PERSONNEL ( E n d o f  Year) 

and launch sc i en t i f i c  experiments, achieve the desired CONTRACTOR AND OTHER PERSONNEL 

position, and velocity i n  space, track and acquire and TOTAL ALL PERSONNEL 

PROJECT L I N E  ITEM 

FY 1965 FY 1966 FY 19 67 
555 5 30 5 30 
254 355 430 
80 9 885 9 60 

Rocket Storage Magazine 

record the data sought. These data  are processed, LAND 

analyzed, and reduced t o  meaningful form. NASA-OWN E D  

ALL OTHER PROJECTS 

NO. ACRES 

6 .561 

n 
rrl 

NON-FEDERAL (Leases,  eeaementa) 

TOTAL LAND 

TOTAL CAPITAL INVESTMENV 
(Includlne NASA-Owned L m d )  (ea of ] m e  30, 19 65 ) 

TOTALS 

9 
6,570 

75 3 323 

COGNIZANT 
O F F I C E  

SSA 

F Y  1959THRU 
C U R R E N T Y E A R  

10 

k 

FY 19 67 I FUTURE YEARS 
(Estimated) (Eatlmeted)  

T O T A L  
A L L  YEARS 
(Estimated) 

2 15 



CONSTRUCT1 ON OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

ROCKET STORAGE MAGAZINE 

AUTHORIZATIOIlII;INE ITEM: Wa'Llops S t a t i o n  

PROGRAM 0FF:CCE FOR THE PROJECT: Off ice  of Space Sc ience  and Applica1:ions 

LOCATION OF PROJECT: Wallops S t a t i o n ,  Accomack County, Virginia 

COGNIZANT N A S A  INSTALLATION: Wallops S t a t i o n  

TYPE OF CONS'TRUCTION -- PROJECT: New 

FUNDING: 

FY 1966 i2nd P r i o r  Years $10,000 

FY 1967 llstimate 205,000 

T o t a l  Funding Through FY 1967 $2 15 -000 

PROJECT COS'CESTIMATE: 

Unit  of 
Measure Quantity 

--- --- Land Acqu i s i t i on  

C o n s t r u c t i o n  

S i t e  improvement 
U t i l i t i e s  
BuL Ldi ng 

--- LS 
LS --- 

Sq. F t .  12,000 

-e- --- Desipn 

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

Uni t  
cost - 
--" 

$30,590 
28,910 
12.13 

--- 
--.. 
- -.. 

Tota  I 
cost 
7.. 

--- 
$20 5,000 

30,590 
28,910 

145,500 

- -- 
--- 

None 

$205.000 
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PROJECT PUR:POS E : --- 
This f a c i l i t y  w i l l  provide approximately 12,000 square f e e t  of a d d i t i o n a l  

enclosed magazine space f o r  t he  s t o r a g e  of s o l i d - p r o p e l l a n t  rocke t  ml:itors, 
i nc reas ing  t h e  Wallops S t a t i o n  s t o r a g e  c a p a b i l i t y  from 20,000 to  32,000 
square f e e t .  

PROJECT DESSRIPTION: ---- 
This '12,000 square f o o t  s t o r a g e  bu i ld ing  w i l l  be loca t ed  i n  t h e  Waxllops 

S t a t i o n  main base magazine area n o r t h  of t h e  landing s t r i p  s u i t a b l y  i s o l a t e d  
from e x i s t i n g  ,nagazines and populat ion i n  accordance w i t h  the  quanti1:y- 
d i s t a n c e  c r i t e r i a  f o r  explosive s to rage .  Convenient access t o  t.he W4xllops 
S t a t i o n  a i r p o r t  w i l l  be provided t o  accommodate a i r  d e l i v e r y  and shipping of 
boosters  and assembled v e h i c l e  systems such as Scout. Provis ion of h e a t ,  
i n s u l a t i o n  and forced v e n t i l a t i o n  w i l l  be included i n  o rde r  t o  nlzinLxin the  
s to rage  temperatiire environment between 50° and 90' Fahrenhei t .  Sui1:able 
doors ,  access  road, l i g h t i n g ,  alarm systems and l i g h t n i n g  arrest .ors  w i l l  be 
incorporated.  

PROJECT JUS'TIF --- ICATION : 

High p e r  Eormnce s o l i d  p r o p e l l a n t  formulat ions used i n  sounding rocke t s  
and Scout Launch Vehicle stages such a s  t he  Algol,  Castor I and 11, ithe X-254, 
X-258, X-253, Lance,Aerojet Jr.,  and Alcor motors r e q u i r e  s t o r a g e  beltween 
50' and '30° Fahrenheit  i n  o rde r  t o  guarantee t h e i r  r e l i a b i l i t y  and r e p e a t -  
a b i l i t y  of performance. 

The o r i g i n a l  environmentally c o n t r o l l e d  s t o r a g e  magazine cons t ruc t ed  i n  
1962 and t h e  ad jo in ing  s t o r a g e  shed t o t a l i n g  20,000 square f e e t  of sltorage 
space are no longer capable  of meeting t h e  f u l l  s t o r a g e  requirements because 
of t h e  increased use of the  higher performance rocke t  motors which m i s t  be 
maintained a t  a Eair ly  cons t an t  temperature. Th i s ,  coupled wi th  the  s i n g l e  
p o i n t  assembly and checkout of t h e  Scout Launch Vehicle,  has increased t h e  
Rocket Storage Magazine area requirement t o  approximately 32,000 squ,xre 
f e e t .  
Scout Launch Vehicle: on t r a n s p o r t e r s  are involved. 

An inventory l e v e l  of approximately 85 b o o s t e r s  and s e v e r a l  assembled 

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: None 

CI? 11-4 
798-050 O-66- 111 
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WALLOPS STATION 
FISCAL YEAR 1967 ESTIMATES 

ROCKET STORAGE MAGAZINE 

LEGEND 
E X I S T I N G  BUIL51NGS 

N E W  B U I L D I N G  F.Y. 1967 

E X I S T I N G  ROADS O R  PAVED AREA 

N E W  PAVING 

E X I S T I N G  F E N C E  _,__.--_~ 
Cz--z-J WOODED AREA 

-W- EXISTING W A T E R  L I N E  

-W- NEW WATER L I N E  

-PC- E X I S T I N G  E L E C T R I C  a COMMUNICATION L I N E  

- - t P C - - t -  NEW E L E C T R I C  8 COMMUNICATION L I N E  

R U N W A Y  

S ITE  LOCATION 8 U T I L I T Y  PLAN 
SCALE 1.. ZOO' -O '  
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N.ATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

VARIOUS LOCATIONS 

Page No. 

S u ~ a r y . .  ...................................................... CF 1 . 2 - 1  

Off ice  of Manned Space F l i g h t  P r o j e c t :  

F a c i l i t i e s  f o r  S-IVB s t age  program.... . . . . . . . . . . . . . . . . . . . . . . .  CF 12-2 

Off ice  of Space Science and Appl ica t ions  P r o j e c t s :  

Launch veh ic l e  s e r v i c e  tower. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CF 1 2 - 7  

Aerobee 350 launch f a c i l i t y  ................................. CF 12-12 

Spin tes t  f a c i l i t y  CF 1 2 - 1 7  .......................................... 
Off ice  of Tracking and Data Acquis i t ion  P ro jec t :  

Water d i s t r i b u t i o n  and sewage d i sposa l  systems.. . . , . . . . . . . . .  CF 12-23 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FAClLlTl ES 

FISCAL YEAR 1 9 A . L  BUDGET ESTIMATES 

(Dollars in thousands) 

NASA PERSONNEL (End Of YOad 

CONTRACTOR A N D O T H E R  PERSONNEL 

TOTAL ALL PERSONNEL 

r!ar ious Locations I Various 1 Not Applicable 1 Not Applicable I Not Applicable 
IFY  1965 I F Y  1966 IFY  19 67 INSTALLATION MISSION PERSONNEL STRENGTH 

I I 

Not A-plicable 

NON-FEDERAL fLeaaea, O ~ ~ ~ ~ t a )  

TOTAL LAND 
Not 
Applicable 

^+ 
A I U  L 

TOTAL CAPITAL INVESTMEN7 
( Inchd ing  NASA-Omed Land) (sa of  me 30, 1965 ) 1 Applicable 

1,100 .o 

1,200 .o 
2,443.0 

745 .O 

~~ 

PROJECT L I N E  I T E M  

- - 
- - 

F a c i l i t i e s  for S-IVB Stage Program 
Launch Vehicle Service Tower 
Aerobee 350 Launch Fac i l i ty  
Spin Test Fac i l i ty  
Water Distribution and Sewage Disposal 

Sys tern 990 .o 

0 ALL OTHER PROJECTS 
-J 
w 
N 
I 
F- 

TOTALS 

y'l' F"p.??. !dl0 !REV, JLIU 55) DREVlnLIS FnlTlONS A R E  OBSOLETE 

Includes work i n  process .  

- 

COGNIZANT 
O F F I C E  

MSF 
SSA 
SSA 
SSA 

TDA 

FY 1 9 6 2 ~ ~ ~ ~  
C U R R E N T Y E A R  

11,496.2 
145 .O 
60 .O 
38.0 

146.0 

608,010.5 

619,895.7 

FUTURE YEARS 
Fy 'rg67 I (Estimated) (EetirnatedJ 

T O T A L  
A L L  YEARS 
(Eatimsted) 

12,596.2 
2,588.0 
1,260 .O 
783.0 

1,136.0 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMAmS 

FACILITIES FOR S-IVB STAm PROGRAM 

AUTHORIZATION LINE ITEM: Various Locat ions 

PROGRAM OFFICZ: --- FOR THE PROJECT: 

LOCATION OF I'R0O;ECT : Sacramento, C a l i f o r n i a  

_--- 
Off i ce  of Manned Space F l i g h t  

------ 
COGNIZANT .___-- NASA 1:NSTALT.ATION: Marsha l l  Space F l i g h t  Center  

TYPE O F  CONSIIlIWCTION PROJECT: Extensions 

FUNDING : 

-I- 

FY 1966 ant1 T'ri.or Years $11,496,200 

FY 1967 Esl;iriat,e 1 , 100,000 
T o t a l  Funding 'Ilhrough FY 1-96" $12,596,200 

PROJECT COST IZSr:lMATE : ---- 

Uni t  of 
Measure Q u a n t i t y  

Land Acc&:;ition _-- 
Const ruc t ion  

C omponen-; t e  E: t f a c  ili - 
Vibra t ion  -;est f a c i l i t y  

t i es  

Equipment 

E lec t ro t ipamic  shaker  
Hydraulic: shaker  
Hydrauli-r: s l i p  t a b l e  

Design 

F a l l o u t  Sht?l-;er ( Not 
f easibld--- 

LS 
LS 

LS 
LS 
LS 

Uni t  
c o s t  - 

T o t a l  
Cost 

--- $468,000 h68,000 
--- 276 ooo 276,000 

$356, ooo 
--- 280 000 :180,000 
--- 63 000 63, ooo 
--- 13 000 13,000 

TOTAL $1 I..OO 7 000 4: 

798-050 0-66-15' 
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PROJECT PURE'OSE:: --- 

This faci.1.it;y w i l l  provide f o r  the continued development and t e s t i n g  of 
t h e  S-NA Stage amd i t s  components t o  m e e t  t h e  Apollo program requirements.  

PROJECT DESC!IKECION : _-_- 
This proJc:ct; provides  f o r  t h e  cons t ruc t ion  of t h r e e  new component t e s t  

f a c i l i t i e s  2.1; t h e  Sacramento Tes t  Center ,  Sacramento, C a l i f o r n i a .  These test, 
f a c i l i t i e s  1.rf-11- be l o c a t e d  i n  t h e  v i c i n i t y  of e x i s t i n g  Tes t  Stand A1y:Iha 1. 
Two of the f'itcf.li.ties w i l l  be used for component cryogenic ,  p re s su re  t , e s t ing ;  
t h e  t h i r d  w i d  provide a v i b r a t i o n  t e s t  c a p a b i l i t y .  The two oomponer.t cryo- 
genic p r e s s w e  t e s t  f a c i l i t i e s ,  l oca t ed  e a s t  of t h e  Alpha 1 T e s t  !3tarld, w i l l  
c o n s i s t  of E.n ear th reve ted  l.4 x 14 x 10 f o o t  concre te  c e l l  with one open 
s i d e ,  A gas heat; exchanger w i l l  be loca ted  t o  s e r v i c e  these t w o  f a c i . l i t i e s .  
The v i b m t i o n  t e s t  f a c i l i t y  :Located on t h e  apron of T e s t  Stand I w i l l .  accom- 
modate a 3O;,OOO pound electrodynamic shaker  and a 100,000 pound hydroshaker.  
The f a c i l - i t y  w:ill c o n s i s t  of a 15 x 25 f o o t  shaker  base conta in ing  approxi-  
mately one n:il:Lion pounds of r e in fo rced  concre te  and a s t r u c t u r e  of s t e e l  
framing, meta l  roof and r o l l - u p  canvas s i d i n g .  The e x i s t i n g  high p res su re  
gas ,  cryogeuic , communication, ins t rumenta t ion  systems and u t t l i t i e s  w i l l  be 
extended t o  -the three f a c i l i t i e s  t o  provide necessary s e r v i c e s .  F a c j . l i t y  
c o n t r o l  pane:ls , f i r e x  a d d i t i o n s ,  t ransformer  and o t h e r  f a c i l i t y  equipment 
w i l l  be requi red  t o  support  t he  t e s t  f a c i l i t i e s .  

To a s su re  t h e  continued siiccess of our  space program, it i s  r_eces:;ary t h a t  
t h e  re1iabi:Lit;y of t h e  boos te r  systems be increased  t o  t h e  maximum. Informa- 
t i o n  l ead ing  t o  t h i s  end can be obtained from f l i g h t  data; however, only 
l i m i t e d  ins- ; runentat ion can 3e included i n  a p a r t i c u l a r  f l i g h t  package so  a 
full as!;c?ssinent of veh ic l e  behavior i s  not  p o s s i b l e .  

To achiev3 1na:cimum veh ic l e  r e l i a b i l i t y  a t  reduced c o s t s  and a t  t h c  
e a r l i e s t  possi'ole time, t h e  needed i n v e s t i g a t i v e  work must be c a r r i e d  out  i n  
ground t e s t  fazi l i t ies  whenever poss ib l e .  
of t h e  $-IT3 b2or;ter, three tiew component t e s t  f a c i l i t i e s  a r e  requirc:d for 
t he  t e s t - ing  2f complete subassemblies and major components, such as :kill 
s c a l e  cornmoi bulkheads, t ank  domes, p r o p e l l a n t  duc t s ,  va lves  an6 pro'ies, and 
helium p:res:;ure spheres .  No f a c i l i t i e s  e x i s t  today which have tbe requi red  
s a f e t y  f e a t i r e s  or capac i ty  to  perform the hazardous t e s t i n g  of t h e s e  i tems 
as complete u n i t s .  Current t e s t i n g  is, t h e r e f o r e ,  r e s t r i c t e d  t o  t h e  s e v e r a l  
po r t ions  t h a t  comprise the whole. The three new t e s t  f a c i l i t i e s  w i l i  correct ,  
t h i s  def ic iency  and make it poss ib l e  t o  t e s t  t h e  complete subassemblies and 
major ccxnpoients under condi t ions  t h a t  simdate t h e  environment t o  i f i i ch  they  
w i l l  be ,subjected dur ing  a c t u a l  f l ight .  

I n  order  t o  cont inue t h e  irpgradinl;; 

The phase out  of t h e  S-IV Stage al lows t h i s  c a p a b i l i t y  t o  be provided i n  
an economic:zl manner by t a k i n g  maximum advantage of the  f a c i l i t i e s  w'iich now 
e x i s t  i n  th? Alpha 1 Tes t  Camplex. The cons t ruc t ion  of t h e  t h r e e  t e s t  areas 

CF 12-3 



and t h e  Fnsl;:rl:Lation of a s s o c i a t e d  t e s t  equipment w i l l  provide t h e  c a p a b i l i t y  
of conducting -;ests,  i nc lud ing  v i b r a t i o n a l  a n a l y s i s ,  under cryogenic and sub- 
atmospheric i:onditions. 

These f a c i l . i t i e s  w i l l  a l s o  be used i n  t h e  development of a h igh  p e r f o r -  
mance insula-cion which w i l l  a l l ow v e h i c l e  w e i g h t  r educ t ion  and impro7,ed per- 
formance - 
ESTIMATE11 --- FTlTCUlIE YEAR FUNDING FOR THIS PROJECT: An es t imated  $1.0 t o  $2.0 

m i l l i o n  per ;,rear w i l l  be r equ i r ed  for changes t o  t h i s  t e s t  complex 
r e s u l t i n g  :Yrom techno log ica l  advances. 

CF 12 -4 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

LAUNCH VEHICLE SERVICE TOWER 

AUTHORIZATI(2KLINE I T E M :  Various Locat i o n s  

PROGRAM OFFeZ FOR THE PROJECT: 

LOCATION OF PROJECT: Western T e s t  Range, C a l i f o r n i a  

COGNIZANT NASA INSTALLATION : John F. Kennedy Space Cen te r  

TYPE OF CONQEUCTION PROJECT: New 

FUNDING : 

O f f i c e  of Space Science and App1icai:ions 

FY 1966 *and P r i o r  Years $145,000 

FY 1967 Estimate 2,443,000 

T o t a l  Funding Through FY 1967 $2.588,000 

PROJECT COS'LL'STIMATE : 

Land A c c p i s i t i o n  

Foundation and s t r u c t u r e  
E l e v a t  3r 
Crane 
S i t e  p r e p a r a t i o n  

Unit  of 
Me a s u r e  Quan t i ty  

LS 
Each 
Each 

LS 
High p res su re  gas  s t o r a g e  

Concrete s a f e t y  b a r -  
she1 ter  Sq. F t .  

r i c a d e s  Each 
U t i l i t i e s  LS 

E q u i  pment 

Ins t rumen ta t ion  LS 
Pneumatic system - 1st 

s t a g e  LS 

Unit  
c o s t  - 

--- $1,490,000 
1 52,000 
1 69,000 

--- 175,600 

800 33.00 

2 4,000 
--- 150,000 

- - -  72,000 

- - -  85,000 

T o t a l  
c o s t  

$1,971,000 

1,490,000 
52,000 
69,000 

175,600 

26,400 

8,000 
150,000 

$472,000. 

72,000 

85,000 
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Pneumati-c system - 2nd 

Hydraul.:.~ system test 

Electric:  power d i s t r i -  

st.aga 

s t.ancl 

but ion system 

Unit  of 
Measure 

LS 

LS 

LS 

- - -  

F a l l o u t  SheLlter (Not 
feasib1.e) 

Unit 
c o s t  - Quanti ty  

T o t a l  
c o s t  

$60,000 

65,000 

190,000 

- - -  

None 

$2,443,000 

- 

PROJECT YURI’()sIi: 

This pro:lt?cl: w i l l  provide a Vehicle Service Tower and a s s o c i a t e d  equipment: 
f o r  1aunc:hing the  Delta and Thor-Agena Vehicles .  

PROJECT IXSCItII?TION : 

This pro-jecl; w i l l  provide f o r  t he  cons t ruc t ion  of a Launch Vehiclc Service 
Tower a t  Launch Complex 75-1 on Launch Emplacement 75-1-2 a t  the Western 
Tes t  Range , Eo:c s e r v i c i n g  the  improved Delta and the  Thor-Agena Vehic l es .  
The s t r u c t u r e  i l r i l .1  be f a b r i c a t e d  of concrete  and c o r r o s i o n - r e s i s t a n t  metals  
i n  o rde r  t o  minimize t h e  high maintenance c o s t  previously experienced from 
continuous exposure of materials t o  the  sa l t  water atmosphere charact e r i s t i c  
of t he  v i c i n i t y .  The s t r u c t u r e  w i l l  be used t o  erect veh ic l e  s t a g e s  and 
spacec ra f t  on the launch pad, support  equipment and personnel requircbd f o r  
veh ic l e  p reps ra t ion  and checkout , provide environmental p r o t e c t i o n  of t h e  
veh ic l e  :;tal;~zs on the  launch pad, and support  t he  va r ious  umbi l i ca l s  t h a t  
s e r v i c e  the  vehicle s t a g e s  and spacec ra f t  during checkout , propel Lant. loading , 
and termina L launch ope ra t ions .  The s e r v i c e  platforms w i l l  be adjust .able 
t o  meet the s p e c i f i c  work level  requirements of the Delta, Thor-Agena and 
Thor-Ablestar Vehicle conf igu ra t ions .  The upper l e v e l s  w i l l  be a i r - cond i -  
t ioned f o r  environmental c o n t r o l  of t h e  second-stage guidance s e c t i o n  and 
spacecraEt a r e a s .  A 40-foot reach,  360-degreeY 124-ton hammerhead crane 
w i l l  be mounted on top  of t h e  tower f o r  t he  e r e c t i o n  and mating of a.I.1 
s t a g e s ,  s p a c e c r a f t s ,  and s o l i d  boos t e r s .  

PROJECT JUSTIFICATION : 

A t  p re sen t ,  o n l y  Pad 75-1-1 a t  the Western Test Range i s  capable of 
support ing Thor-Agena and Delta launchings of NASA missions.  P a s t  ex- 
per ience has shown t h a t  t he  scheduling of more than e i g h t  launchiags per  
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year from one launch pad i s  excessive.  The p ro jec t ed  launch schedule f o r  
1967 and subsequent yea r s  i n d i c a t e s  a combined NASA, DOD, Weather Bureau 
launch rate o E  ILwelve missions pe r  year .  A second launch v e h i c l e  s e r v i c e  
s t r u c t u r e  i s  required on the ad jo in ing  Pad 75-1-2 t o  meet this schedule 
as w e l l  as pi:ov'i.de f o r  scheduling f l e x i b i l i t y  such as the Weather Bureau 
r a p i d  c a l l - u p  missions and t o  in su re  continued Po la r  O r b i t a l  ope ra t ions  i n  
the  event: of A c a t a s t r o p h i c  acc iden t  on one of  t he  launch pads. 

ESTIMATED FUTlCl YEAR FUNDING FOR THIS PROJECT: None 
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VARIOUS LOCAT I ON S 
FISCAL YEAR 1967 ESTIMATES 

VEHICLE SERVICE TOWER 
WESTERN TEST RANGE 



VARIOUS LOCATIONS 
FISCAL YEAR 1967 ESTIMATES 

V E H I C L E  SERVICE TOWER 
WESTERN TEST RANGE 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

AEliOBEE 350 LAUNCH FACILITY 

AUTHORIZATIOIJ~INE ITEM: Var ious Locat i ons  

PROGRAM OF'FICLFOK THE PROJECT: O f f i c e  of Space Sc ience  and Appl ica t i  ons 

LOCATION OF PROJECT: White Sands,  New Mexico 

COGNIZANT NA!iLINSTALLATION: Goddard Space F l i g h t  Center  

TYPE OF CONS'C,IU(ZTION PROJECT: New 

FUNDING: 

FY 1960 and I?rror  Years $60,000 

FY 196;7 E:; timatre 1,200,000 

T o t a l  Funding Through FY 1967 $1,260,000 

PROJECT COST 3S'CIMATE : --- 

Land Acqufisi t i o n  

Cons t r u c  t LE 

Launch 1: 3 w e r  s t r u c t u r e  
Boom s t i ?  -IC t u re  
H e l i u m  s e r v i c i n g  

b u i l d i n g  
Prope 1 l i l  a t  b u i  Id i n g  
P r ope 1 1 a n t 1 oad i n g  

system 
Azimuth and guide 

ra i  1 me clt anism 
U t i l i t i e s  
S i t e  p r e p a r a t i o n  

Uni t  of 
Measure 

LS 
LS 

S q .  F t .  
S q .  F t .  

LS 

LS 
LS 
LS 

Q u a n t i t y  

--- 

-e- --- 
1,440 

900 

Unit  
c o s t  

$304,500 
180,600 

20.42 
28.78 

265,000 

145,000 
56,600 
52,000 

T o t a l  
c o s t  

--- 
$ I ,Olj;9,000 

3(14,500 
1110,600 

29,400 
i!5,900 

205,000 

1115,000 
!i6,600 
f i 2 , O O O  

CIi' 12-12 



Equipment; 

Ve  h i  c 1 e cont r o 1 

Pay load con t:r ol 
conso Le 

cons o Le 

Design 

F a l l o u t  !;lie Lter (Not 
f eas  i b  :Le) 

Unit of 
Me as ure  Q u a n t i t y  

Unit  T o t a l  
c o s t  c o s t  - 

s],.41,000 

LS 

LS 

--- $64,000 64,000 

--- 77,000 77,000 

TOTAL $1 , ;~!oo,ooo 

This p roJec t  w i l l  provide a c a p a b i l i t y  f o r  launching Aerobee 350 sounding 
rockets  from White Sands, New Mexico. 

PROJECT DESC:RIIPTION: 

An Aerobee 350 Launch Tower w i l l  be i n t e g r a t e d  w i t h i n  the  " L i t t l e  Joe" 
launch complex making use of the e x i s t i n g  blockhouse and Rocket Assembly 
Building t o  support the f i r i n g s  of heavy s c i e n t i f i c  payloads i n t o  tht! 
atmosphere a t  t h i s  l oca t ion .  The Launch Tower guide rails  w i l l  be atljustablt: 
t o  accommodate both the 15 inch and the  22 inch diameter Aerobee conlfigura- 
t i o n s ,  and w i l l  be capable of remote po in t ing  i n  f i r i n g  Azimuth and c l e v a t i o n  
f o r  t imely win8dage adjustments.  The lower h a l f  of the Launch Tower \ J i l l  be 
enclosed t o  permit a l l -weather  operat ions.  

PROJECT JUSTXJICATION: 

This . f a c i l i t y  w i l l  i nc rease  the  c a p a b i l i t y  of the NASA Sounding Rocket 
Program by providing a n  a d d i t i o n a l  launch s i t e  f o r  the Aerobee 350 veh ic l e .  
The Aerobee 35'0 provides the necessary payload capac i ty  and t r a j e c t o r y  
c a p a b i l i t y  required f o r  many l a r g e  s c i e n t i f i c  payloads such as X-ray, o p t i c ,  
and s o l a r  astronomy experiments containing l a rge  o p t i c a l  and astronomical 
te lescopes of long f o c a l  l eng th  which w i l l  photograph d i s c r e e t  stars and 
X-ray sources .  
required guidance apparatus  and recovery parachutes.  

'fie payloads consi,st of t he  t e l e scope  and senso r s  p l l i s  

Although the  e a r l y  developmental f l i g h t s  of the Aerobee 350 were conducted 
from Wallops I s l a n d ,  V i rg in i a ,  experience t o  d a t e  has shown the  s t r u c t u r e  of 
the atmosphere above the  White Sands t o  be near  optimum f o r  astronomical 
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observat ions.  Payload recovery i s  p r a c t i c a l  a t  White Sands, thus reuse  of 
t he  payloads cos t ing  up t o  $250,000 each w i l l  be  poss ib l e .  The r e c o w r y  of 
cameras , c o s t l y  experimental  equipment and f i l m  i n  processable  condi t ion  i s  
the  only way d a t a  can be acquired from many sounding rocket  experiments. 

ESTIMATED F U J E E  YEAR FUNDING FOR THIS PROJECT: None 
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VARIOUS LOCATIONS 
FISCAL YEAR 1967 ESTIMATES 

IIEROBEE 350 LAUNCH FACILITY 
WHITE SANDS, NEW MEXICO 
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VARIOUS LOCATIONS 
FISCAL YEAR 1967 ESTIMATES 

AEROBEE 350 LAUNCH FACILITY 
WHITE SANDS, NEW MEXICO 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

SPIN TEST FACILITY 

AUTHORIZATION~LNE ITEM: Various Locations 

PROGRM OFFICLFOR THE PROJECT: 

LOCATION OF E'ROJECT: Western Tes t  Range, C a l i f o r n i a  

COGNIZANT NASAINSTALLATION: John F. Kennedy Space Center 

Off ice  of Space Science and Applicat ions 

TYPE OF CONSTRUCTION -- PROJECT: New 

FUNDING: 

FY 1966 and Erior Years $38,000 

FY 1967 E s t . i n i a t e  745,000 

Tota l  Funding, Through FY 1967 $783.000 

PROJECT COST-~iTIMATE: 

Unit of 
Measure 

e-- Land Acquisi t ion 

Cons tructi6.c 

Spin t e s  1: h i  ld ing  Sq.  F t .  
Cranes arid monorail LS 
Con t r o  1 bu i ld ing  Sq.  F t .  
Speci.a 1 a i r -condi t ion ing  and 

S i t  e LS 
U t i  1 i. t i e s  LS 
Connnun i c : a  t ions  Ls 

compressed a i r  LS 
Prspara t. ion 

TV monitorj-ng system LS 

Unit To ta l  
c o s t  c o s t  --.- - 
-e- --- 

$64O,OOO 

$66.50 153', 000 
25,000 251,000 
54.00 1351,000 

60,000 6C1,OOO 

97,000 97,000 
30 , 000 30,000 
25,000 251,000 

115,000 1151,000 
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Unit of Unit  l.lotal 
(:os t 

-I- 

cos  t M e  as u r  e Quant i ty  - 
Equipment $1!,5,000 

D y n a m i c  bia lance machine Ls --- $105,000 lO5,OOO 

--- --- --- --- Design 

--- --- None F a l l o u t  S h e l t e r  (Not f e a s i b l e )  --- - 
TOTAL $7415,000 

PROJECT PURPOSE :: --- 
This faci.lit:g is r equ i r ed  t o  conduct prelaunch ope ra t ions  on t h e  Delta 

Launch Vehic:Le t h i r d  s t age ,  i n t e r s t a g e  adap te r ,  s p i n  t a b l e  and aerodyriamic 
shroud and t o  conduct f i n a l  dynamic balancing checks of t h e  t h i r d  stag;e 
s o l i d  propel.lan t rocke t  coupled t o  t h e  s p a c e c r a f t  i n  t h e  f l i g h t  config;ur- 
a t ion .  

PROJECT DESCR:LP'.l'ION: 

This p r o j e c t  proposes t h e  cons t ruc t ion  of a Delta vehicle t h i r d  st(nge/ 
s p a c e c r a f t  f a c i l i t y  which w i l l  c o n s i s t  of two (2)  bui ldings:  
Building of app:coximately 2 , 500 square f e e t  and a Spin Balance Building of 
approximately 2,300 square f e e t .  The Spin Balance Building w i l l  con ta in  a 
dynamic balance machine. 

A Contrlol 

The Control  Building w i l l  provide a main c o n t r o l  area f o r  housing equip- 
ment used f o r  t he  remote c o n t r o l l e d  hazardous ope ra t ions  i n  the  Spin Ilialance 
Building. OfEises, s a n i t a r y  f a c i l i t i e s ,  stockroom, and an electrical/ 'mech- 
a n i c a l  l abo ra to ry  area of 800 sq. f t .  equipped w i t h  a monorail having a 
3-ton capac i ty  h o i s t  w i th  a 30-foot hook h e i g h t  w i l l  be contained i n  t.his 
air-conditioried bui lding.  

The Spin I h l i ~ n c e  Building w i l l  c o n s i s t  of a main test  area f o r  t he  com- 
p l e t e  i n s p e c t  ion and checkout of t h e  t h i r d  s t a g e / s p a c e c r a f t  assembly and 
t h e  t e s t i n g  o f  t h e s e  assemblies on t h e  dynamic balance machine. 
area w i l l  a l w  con ta in  an overhead b r idge  c rane  equipped wi th  two, t h i e e  
(3) ton capacitly h o i s t s  w i th  n hook he igh t  of 30 f e e t .  Since ordnance 
handling and balance ope ra t ions  w i l l  be conducted here ,  t h e  b u i l d i n g  w i l l  
be constructed 110 m e e t  s a f e t y  requirements and w i l l  con ta in  conductive) 
f l o o r i n g ,  exptorrion-proof e lectr ical  u t i l i t i e s ,  s a f e t y  shower, and a i l -  
condi t ioning 1 - 0  meet t h e  temperature and humidity c o n s t r a i n t s .  

The tes t  

798-050 0-06--21 
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PROJECT JUSTIF ICATION : 

A Dynamic E,alancing F a c i l i t y  i s  r equ i r ed  a t  t h e  Western T e s t  Range to  
support  Polar  Orb i t  missions scheduled t o  use t h e  Delta Launch Vehicle.  
Large spacecrs.ft such as I n t e r n a t i o n a l  S a t e l l i t e  f o r  Ionospheric  S tud ie s  
( ISIS) ,  Orb i t ing  So la r  Observatory (OSO) o r  I n t e r p l a n e t a r y  Monitoring 
Platform (IMP) cannot be dynamically balanced wi th  t h e  t h i r d  s t age  s o l i d  
p rope l l an t  rocke t  i n  the  e x i s t i n g  Scout Spin T e s t  F a c i l i t y  due t o  the  s i z e  
of t h e  bui1dir.g and t h e  design l i m i t a t i o n s  of the  Scout Balancing Machine. 
Other prelaunch ope ra t ions  inc luding  the  r e c e i p t  and in spec t ion  of t he  
t h i r d  s t age  rcck .e t  motor, spacec ra f t  a t t a c h  f i t t i n g s ,  i n t e r s t a g e  adapter  
and aerodynamic shroud w i l l  be conducted i n  t h i s  f a c i l i t y .  
balancing of the t h i r d  s t age  and spacec ra f t  i n  t h e  f l i g h t  conf igu ra t ion  is 
necessary t o  u s u r e  proper s p i n  s t a b i l i z a t i o n  during t h i r d  s t age  powered 
f l i g h t  and i n  o r b i t .  

The dynamic 

ESTIMATED F U X Z  YEAR FUNDING FOR THIS PROJECT: None 

CF 12-19 



VARIOUS LOCAT I ON S 

F I S C A L  YEAR 1967 ESTIMATES 
SPIN TEST FACILITY 

WESTERN TEST RANGE 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

WATER DISTRIBUTION AND SEWAGE DISPOSAL SYSTEMS 

AUTHORIZATIC$I-J,INE ITEM: Various Locat ions 

PROGRAM 0FFlS:EFOR THE PROJECT: 

LOCATION OF I’ROJECT: Goldstone Complex, F o r t  I rwin ,  C a l i f o r n i a  

COGNIZANT Nl&&INSTALLATION: J e t  Propuls ion  Laboratory 

TYPE OF CONTCC&JCTION PROJECT: New 

FUNDING: 

Of f i ce  of Tracking and Data Acqu i s i t i on  

FY 1966 and P r i o r  Years 

FY 1967 1Lst:imate 

T o t a l  Funding Through FY 1967 

PROJECT COS:[-&STIMATE : 

$146,000 

990.000 

91,136,002 

Unit  
c o s t  - 

Total. 
C o s t . .  

Unit of  
Measure Ouant i t y 

--- Land A c q i  is L t i o n  --- --e 

$915.000 Const ruc t ion  

5,640 --- $4.61 
27,000 
31,000 

26 , OOCl 
27 ,000 
3 1 , OO(3 

S a n i t a r y  sewer 
S e p t i c  tanks  
Oxidat ion ponds 
Water d i s t r i b u t i o n  

S torage  tanks  
sys t en 

LF 
LS 
LS 

LF 
GAL 

148,000 
400,000 

4.65 
0.35 

689 ,0010 
142 ,000 

$7 5 ,oo,o Ea u i pmen1. 

Subs t a t  i o n  
E f f l u e n t  pumping s t a t i o n  
Booster pumping s t a t i o n  

44.40 
21,000 
49,000 

5 ,000 
21,000 
49,000 

KVA 
LS 
LS 

Des i n n  
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Unit of Unit Total 
cost cost Me a sure Quantity - 

None --- --- Fallout Shelter (Not feasible) --- -I 

TOTAL 

PROJECT PURPgB: 

The proposed water and sewage utilities will provide the Goldstone complex 
with an adequate water supply and sewage disposal system to accommodate the 
present demands and future requirements. 

PROJECT DESCR.IPTION : 

Water Sup&. - The water distribution system will begin with the installa- 
tion of a pumphouse at the new one million gallon water storage tank presently 
being constructed by the Corps of Engineers approximately one mile west of 
Fort Irwin along the road to Goldstone. Under this project the water will 
be pumped from this tank to a primary storage tank at the Venus site. From 
the primary tank, water will flow by gravity to storage tanks at each site. 
The tanks at each site will feed water to the site distribution system by 
gravity. Each site will be protected with check valves and the tanks will 
have sufficimt capacity to maintain operations at the site during periods 
of repair or shutdown of the primary storage tank. 

Sewage Dispclsal - Due to existing conditions, each site in the Goldstone 
complex will helve slightly di.fferent methods of sewage disposal. The methods 
are listed bdct ,w:  

Echo - 

Venus -I 

Pioneer -8  

Mars 

Antenna 
Range -. 

Three (3) septic tanks will be added at this site. 
The effluent from these and the existing tanks 
will discharge into a central collecting system 
rind. flow by gravity to an oxidation pond. 

Ilhe requirement at this site is to install two (2) 
additional septic tanks and to enlarge the existing 
tile fields. 

An additional septic tank will be added and the 
liquid will be pumped to an oxidation pond east of 
the dry lake. 

Three (3)  additional septic tanks will be added. 
These tanks will be connected to the existing tile 
fields. Excess flow to these tile fields will be 
conveyed to oxidation ponds. 

The existing tile field will be enlarged. 
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PROJECT JUST lu?ICAT ION : 

The ind iv idua l  s i t e s  t h a t  comprise t h e  Goldstone complex are p r e s e n t l y  
suppl ied  wi th  water  by a tank t r u c k  hau l ing  water  from For t  I rwin  t o  r$torage 
tanks a t  each s i t e .  Continued expansion of  t h e  Goldstone f a c i l i t i e s  has  
c rea t ed  a con~ t i ima l ly  growing demand f o r  water. 
economically Eeasible t o  a t tempt  t o  cont inue supplying water  i n  t h e  present  
manner. 
provide ope ra t iona l  c a p a b i l i t y  on a twenty-four hour ,  three-hundred s i ~ x t y -  
f i v e  day cyc:Le. As t h e  s t a t e  o f  t h e  a r t  i n c r e a s e s ,  t h e  demand f o r  water  to 
mainta in  opeis a t  iona l  temperatures  f o r  t h e  e l e c t r o n i c  equipment cons t an t ly  
inc reases  r e s i i l t i n g  i n  more hau l ing  t ime under p re sen t  cond i t ions .  
func t iona l  c a p a b i l i t y  of t he  p re sen t  sewage d i sposa l  systems i n  the  Goldstone 
complex has  been exceeded due t o  the  inc rease  i n  personnel ,  t hus  prov:i.ding 
more e f f l u e n t ,  and t h e  i n a b i l i t y  of t h e  s o i l  due t o  i t s  cementaceous na tu re  
t o  accommodate the  increased  flow. The proposed systems w i l l  e l imina te  t h e  
p r e s e n t l y  incur red  expenses due t o  con t inua l  s e p t i c  tank pumping and t h e  
blocking of  the s a n i t a r y  f a c i l i t i e s  a t  t h e  s i t e s .  The p resen t  propos,il is 
designed t o  provide adequate capac i ty  and t rea tment  f o r  t h e  e x i s t i n g  
f a c i l i t i e s  and any reasonable  f u t u r e  expansion. 

It i s  not  p o s s i b l e  ncir 

The proposed system w i l l  supply an adequate amount of water 1.0 

The 

ESTIMATED FU'jXJE 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 YEAR 19 67 BUDGET ESTIMATES 

(Doliars in thousmdsj 

NASA-OWNED 

OTHER GOVERNMENTAGENCY-OWNED 

NON-FEDERAL (Leasea. oasemonta) 

TOTAL LAND 

TOTAL CAPITAL INVESTMENT' 
(Including NASA-Omed Land) (ea of June 30. 19 65 ) 

Not 
Applicable 
Not 
App 1 i cab l e  $ 

see  j us t i f  i ca t i on. 

I 1 NASA PERSONNEL (End of Year) 

PROJECT L I N E  ITEM 

Fac i l i ty  Planning and Design 

COGNIZANT 
O F F I C E  

AA 

F Y  1 9 6 2  THRU 
3URRENT YEAR 

46,330 

F Y  19 6 /  
(Eathaled) 

7,000 

F U T U R E  YEARS 
(Estimeted) 

Not 
App 1 icab 1 

T O T A L  
A L L  YEARS 
(Eatlmetod) 

Not 
Applicable 

Inclddes work an process .  



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1967 ESTIMATES 

FACILITY PLANNING AND DESIGN 

The funds reque,sted a r e  used t o  conduct advance planning and design a c t i v -  
i t i e s  on p r o j e c t s  f o r  which cons t ruc t ion  funds w i l l  be requested i n  subse-  
quent budgets. 

The $7.0 m i l l i o n  request  covers work i n  the following th ree  a reas :  (a )  
$1.5 m i l l i o n  f o r  prel iminary designs and o t h e r  s p e c i a l  s t u d i e s ,  (b) $ 3 , 5  
m i l l i o n  f o r  t h e  p repa ra t ion  of complete plans and s p e c i f i c a t i o n s  of those 
p r o j e c t s  t o  be included i n  the FY 1968 f i s c a l  year  cons t ruc t ion  prograrn, and 
(c) $2.0 mi l l i on  t o  complete the  d e t a i l e d  design plans and s p e c i f i c a t i o n s  f o r  
t he  highly complex two p o s i t i o n  engine and s t a g e  tes t  s tand a s soc ia t ed  with 
the NERVA program. 

The $1.5 m i l l i o n  f o r  the f i r s t  area covers the p repa ra t ion  and upgr,ading 
of master p l a n s  f o r  the var ious NASA cen te r s  and o t h e r  NASA i n s t a l l a t i o n s ,  
unforeseen cons t ruc t ion  s t u d i e s ,  and the p repa ra t ion  of cos t  e s t ima tes  and 
engineer ing s t u d i e s  which make up the prel iminary designs f o r  an estim,ated 
$80 t o  $100 m i l l i o n  f i s c a l  year  1969 cons t ruc t ion  program. 

The $3.5 m i l l i o n  f o r  the second a r e a  covers the p repa ra t ion  of f i n a l  and 
complete des igns ,  plans , and s p e c i f i c a t i o n s  for an estimated FY 1968 f . a c i l i t y  
cons t ruc t ion  a c t i v i t y  amounting t o  a t o t a l  of $80 t o  $100 m i l l i o n  (excluding 
the Engine/Sta.ge Test Stand 2-3  f a c i l i t y ) .  

"he $2.0 m i l l i o n  f o r  the t h i r d  area covers the engineer ing and desi?;n of 
the Engine/Stage Test Stand 2-3 t e s t  complex which c o n s i s t s  of two s t a l - i c  
t es t  s t a n d s ,  a con t ro l  c e n t e r ,  and a n c i l l a r y  equipment. Each test: s t a n d  w i l l  
be capable of t e s t i n g  a nuclear  rocket  propuls ion module i n  a v e r t i c a l  posi t ior i  
during 5000 Mh (power) operat ions.  Studies  , c r i t e r i a  development and s i t e  
inves t iga t ions  a r e  i n  progress and engineer ing and des ign  w i l l  begin s ' i o r t l y .  
This work has been funded from p r i o r  years  F a c i l i t i e s  Planning and Design 
funds,  $2.0 m i l l i o n  are required i n  f i s c a l  year  1967 t o  continue the eng i -  
neer ing and design of t h i s  complex. 
c u r r e n t l y  estima.ted f o r  t h i s  t es t  complex are not  included i n  the $80 to  $100 
m i l l i o n  f i g u r e s  shown f o r  the second area requirements. 

The $50 m i l l i o n  cons t ruc t ion  cost ';  

CF 13-2 
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