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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

GENERAL STATEMENT 

T h i s  a p p r o p r i a t i o n  provides  f o r  t h e  des ign ,  c o n s t r u c t i o n ,  purclrase of 
equipment, noldernization of f a c i l i t i e s ,  and f o r  advanced d e s i g n  of : i a c i l i t i e s  
planned fo:r f J t u r e  a u t h o r i z a t i o n .  
as fo l lows :  

The major program elements may bc! summarized 

MANNED SPACE FLIGHT: These p r o j e c t s  w i l l  suppor t  t h e  Apollo sr 'ace-  
c r a f t  itnd Sa tu rn  launch v e h i c l e  development and tes t  e f f o r t s .  
Specifi ic it:ems included w i l l  provide f o r  needed a s t r o n a u t  t r a i r  i ng  
fac:ili.l:icts, eng inee r ing  work a r e a s  and augmentation of support  
f a c i l i t i e s .  

SCIENT3:FIC INVESTIGATIONS I N  SPACE: P r o j e c t s  i n  t h i s  ca t egory  w i l l  
support  a x t i v i t i e s  i n  space s c i e n c e .  They w i l l  provide f o r  needed 
--- 
improvements i n  t h e  t e s t i n g  of s p a c e c r a f t  and experiments c a r r i 2 d  
as s p a c e c r a f t  payloads f o r  the unmanned luna r  and p l a n e t a r y  e x p l o r a -  
t i o n  program, f o r  improvements i n  o t h e r  f a c i l i t i e s  f o r  unmanned 
s p a c e c r a f t  missions and f o r  necessary improvements t o  launch arl?a 
f a c i l i t i e s  f o r  t h e  medium c l a s s  and s m a l l  launch v e h i c l e s .  

ADVANCZD RESEARCH AND TECHNOLOGY: These e s t i m a t e s  cover projeci:s 
f o r  r e s e a r c h ,  l a b o r a t o r y  and suppor t ing  f a c i l i t i e s  f o r  t h e  

-- 
E l e c t r o n i c s  Research Center , and- f o r  c o n t r a c t o r  t e c h n i c a l  f a t i l : . t i c s  
used i n  r e sea rch  p e r t i n e n t  t o  l a r g e  advanced l i qu id - fue led  engiue 
s y s  terns , 

AIRCRAF'C -- TECHNOLOGY AND SUPPORTING OPERATIONS: Estimates f o r  tl-ese 
p r o j e c t s  I-nclude f a c i l i t i e s  t o  support  the V/STOL and advanced 6 i r -  
c r a f t  programs and f a c i l  i t i e s  f o r  t r a c k i n g  and d a t a  a c q u i s i t i o n .  

The a p p r o p r i a t i o n  f o r  FY 1965 w a s  $262,880,500. The same amount w a s  
authorized f o r  1965. $74,700,000 i s  requested f o r  FY 1966; a dec rease  of 
$188,180,500 from the 1965 a p p r o p r i a t i o n .  T o t a l  expend i tu re s  f o r  cons t ruc -  
t i o n  of f a c i l i t i e s  are e s t ima ted  t o  be $406,000,000 i n  FY 1966, i t  decrease of 
$118,000,000 from t he  $524,000,000 e s t ima ted  f o r  FY 1965. 

The budget r e q u e s t  c o n t a i n s  $78,000 t o  provide f a l l - o u t  s h e l t e r 3  for 
s e l e c t e d  new f a c i l i t i e s .  The amount has been determined i n  c o n s u l t a t  ion 
with the ;Department of Defense based on DOD p o l i c y  and c r i t e r i a ,  

The forinat f o r  r e f l e c t i n g  f a l l - o u t  s h e l t e r s  i n  each oE the  proje1:ts i n  
the  budget  request v a r i e s .  
f a c i l i t i e s  i n  which p r o v i s i o n  f o r  f a l l - o u t  p r o t e c t i o n  is  e i t h e r  i n h e r e n t  i n  
the s t ructur t !  , p r o v i s i o n  is  r e q u i r e d ,  o r ,  because of p r o h i b i t i v e  costs  and 

The reason  i s  t o  d i s t i n g u i s h  anlong those 
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hazardous ,areas p r o v i s i o n  f o r  f a l l - o u t  p r o t e c t i o n  would n o t  be d e s i r a b l e ,  

This  v o l u m e  con ta ins  material i n  suppor t  of t he  reques ted  a u t h o r i z a t i o n  
and approp: r ia t ion  f o r  FY 1966. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1966 ESTIMATES 

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

F i s c a l  Year 
1965 

F i s c a l  Year 
1366 - 

F i s c a l  Year 
1964 

Budget A c t i v i t y  

$213,481,500 $27 , 325,000 1. Mannerd Space Flight ........ 
2. S c i e n t i f i c  I n v e s t i g a t i o n s  

i n  Space ................. 
3. Space App l i ca t ions  ......... 
4. Space Technology..  ......... 
5. A i r c r a f t  Technology ........ 
6. Support ing .Activit ies ...... 

$496,841,600 

16,698 , 700 
3,933,000 
60,949 , 700 
2 , 5d5,OOO 

134,442,300 

$7 15,450 , 300 

5,765,000 

23,812,000 
4,452,000 
15,370,000 

- - -  8 ,:377,000 - - -  
20,~+35,000 

'762,000 
17 , :!Ol,OOO 

Total 13udget P l a n . .  . . . . . .  $262,880,500 $74, : 'OO,OOO - 

F inanc i n g  : 

Appropir iait ion.  . . . . . . . . . . .  
Trarisfe r red from: 

t'Kesearc:h development , 
and opera t ion"  
( 7  7 !;tat. 439). . . . . .  
opt? r a t i.0 n s I 
(7' '  S t a t .  439). . . . . .  

"Admini:; t ra t  ive 

$680,000,000 $262,880,500 $74, ; 'oo, 000 

20,046,300 - - -  

I - -  

- - -  

13,300,000 

Appropr ia t ion  
( a d j u s t e d ) .  ..... 713,346,300 262,880 , 500 

- - -  

74,700,000 

- I -  

T r a n s f e r  from "Research , 
development , and 
opera.t.ion" i n  FY 1964 
(76 St.at.. 731,  75 S t a t .  
355, and 77 S t a t .  439). 2,104,000 

Tote.1 f inanc ing  o f  
bu.dg,e t p l an .  ....... $262,880,500 $ '74 , 700 , 000 $715,450,300 

SUM I 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1966 ESTIMATES 

SUMMARY OF CONSTRUCTION OF FACILITIES BUDGET PIAN 
BY BUDGET -- ~ T Z V I T Y  SHOWING LOCATION TOTALS INCLUDED I N  EACH A C T I V I ' E  

F i s c a l  Year 
19 64 

F i s c a l  Year 
1965 

F i s c a l  Year 
1!)66 - 

1. MANNED !$PACE FLIGHT., . . . $496,841,600 $2 13,48 1,500 $27,1125,000 

John 17. Kennedy Space 

Manned Spacecraf t  Center 
Marsha'tl Space F l i g h t  

Centxr, ............... 
Michoud Plant. .  ......... 

Faci1.it:y.. ............ 
Vari ou E; Locations ....... 
F a c i l i t y  Planning and 

Desig,n................ 

Center,  NASA.. ........ 

M i  s s i  s8 s i p p i  T e s t  

280,520,300 
36,142,000 

85,377,200 
24,443,000 

7 ,29 5,000 
4,  L,.OO, 000 

30,081,000 
9,058,000 

14,999,700 
6 ,3 1 3,500 

4,7 76,000 
300 ,000 

96,163,300 
44,877,000 

54,182,000 
28,166,100 

2,121,000 
6,133,000 

2,8UO,OOO --- 
2.  SCIENTIFIC INVESTIGATIONS 

IN SPACE................ $16,698,700 

96,000 

$5,765,000 $8,3 77,000 

2 ,71k9 ,000 Ames R,esearch Center.... 
Goddar'd Space F l i g h t  

Cent~r...*..........., 
Je t  Propulsion Laboratory 
John F. Kennedy Space 

Center,  NASA...... .... 
Various Locations. ...... 
Wa 1 l o p s  S ita ti on. ........ 
Faci li t:y I?lanning and 

Design. ............... 

13,164,500 
3,243,200 

500,000 
2,895,000 

2,4OO,OOO --- 
170,000 

5,000 
20,000 

1,741,000 

629,000 
--- 

1,3OO,OOO 
--- 

1 , W 8  ,000 

8H80,OOO -..- 
3. SPACE APE'1,ICATIONS.. ...... $3,933,000 

Goddardl Space F l i g h t  
Center................ 3,9 33,000 --- 

SUM 2 



F i s c a l  Year F i s c a l  Year 
19 64 1965 

Amea; Research Center.. ..... 11,464,000 3,100,000 

Center. .................. 4,820,000 10,050,000 
Lang;j:ey Research Center.. .. 9,872,700 3,253,000 
I e w i  2: Research Center.. .... 20,468,000 1,555,000 

S t a t i o n  .................. 4,190,000 --- 
Variclus. Locations.. ........ 10,135,000 5,854,000 

Iksign.. . . . . . . . . . . . . . , . , ,  --- --- 

E l ec :  1: r oni. c s Re search 

Nuc 1 ear R.ocke t Development 

F a c i l i t y  Planning and 

5 .  AIRCRAFT TECHNOLDGY.......... $2,585,000 $4,452,000 

Ames Research Center....... 20,000 2,630,000 
Fligiht Research Center.. ... 2,495,000 --- 
Langley Research Center.... 70,000 1,322,000 

500,000 Lewis Research Center.. --- 
Faci k i t y  Planning and 

Dee.ign.. ................. --- --- 
.... 

6 ,  SUPPOR:lXN(; ACTIVITIES.. ...... $134,442,300 $15,370,000 

TOTAL 

Gaddaird Space F l i g h t  Center 84,000 1,29 1,000 
Jet I’i:opulsion Laboratory.. --- 725,000 
John 17. Kennedy Space Center, 

NAS’A. 4,000,000 1,9 55,000 
Various Locations.. ........ 129,803,300 10,279,000 

Faci li t y  Planning and 

.................... 
Wallops Station............ 555,000 1,120,000 

Design... ................ - - -_ 

$7 15,450.300 a 8 8 0 . 5 0 0  

F i s c a l  Year 
1966 --- 

<;20,435, OOC -. 

10,000,000 
7,568,0100 

867,000 

2,000,000 

- $762,000 

- .... 
68 2 , O(l0  

80,000 

-- * 
15,56 I. ,000 - - a- 
- 1,740,000 .L 

&k, 700,000 az 

SUM 3 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1966 ESTIMATES 

.--- SUI4PAR.Y OF CONSTRUCTION OF FACILITIES BUDGET PLAN BY LOCATION 

Location ---- 

Ames Research Center............ 
Electronic:; Research Center..  ... 
F l i g h t  Re search Cent e r .......... 
Goddard Space F l i g h t  Center.. ... 
J e t  Propulsion Laboratory.. ..... 
Langley Research Center.. ....... 
L e w i s  Research Center..  ......... 
Manned Spacecraf t  Center........ 
Marshall Space F l igh t  Center.. .. 
Michoud Plact................... 
Mississ ippi  Test  Faci l i ty . . . . . .  . 
Nuclear Rocket Development 

Station............ ........... 
Various Locations............... 
Wallops Station................. 
F a c i l i t y  Planning and Des igd j . .  

John F. Kerinedy Space Center,  
N A S A . . . . . , . . . . . . . . . . . . . . . , . . . .  

F i s c a l  Year 
1964 

$11,580,000 
4,820,000 
2 , 495,000 

17 , 18 1,500 
3,243,200 

284,690 , 300 
9,942,700 

20,468,000 
36,142,000 
30,08 1,000 
9,058,000 

96,163,300 

4,190,000 
184,820,300 

575,000 --- 

F i s c a l  Year 
1965 

$5,730,000 
10,050,000 

1,79 1,000 
3,620,000 

--- 

89,073,200 
4 , 575,000 
2,055,000 

24,443,000 
14,999,700 
6,313,500 

54,182,000 

--- 
44 , 299,100 

1,749,000 --- 
Total  I?lan.. .................. $715,450,300 $262,880,500 

Fi ' scal  Year 
- 1966 .- 

$:! ,749 ,000 
10,000 000 - - -. 

2 ,400,000 
- - -  

8,595,000 
8,250,000 

867,000 
4 , 400,000 
4,776,000 

300 , 000 
2 , 121,000 

- - -  
2 1 ,, 694,000 

1,048,000 
-, 7 ,500,000 

$74 ., 700,000 - 

- UAmounts appropriated i n  f i s c a l  year  1964 and 1965 a r e  r e f l e c t e d  by locat ion.  

A geographic loca t ion  of NASA i n s t a l l a t i o n s  is shown on the  following page. 
I n s t a l l a t i o n s  f o r  which cons t ruc t ion  p ro jec t s  a r e  requested i n  the f i s c a l  
year  1966 budget are i d e n t i f i e d .  

SUM 4 



NASA INSTALLATIONS 

* LEWIS RESEARCH CENTER 

' AMES RESEARCH 

I 

i . PI --... IIU a D n n w  -..ww,. 

STATION ( LEWIS 1 I 

NlCS RESEARCH 

PACIFIC LAUNCH 
OPERATIONS OFFICE 

- GODDARD SPACE 
FLIGHT CENTER 

WESTERN OPNS 
OFFICE 

JET PROPULSION WALLOPS STATION 
LABORATORY 

(CONTRACTOR) NASA HEADQUARTERS 

FLIGHT RESEARCH 

CENTER * KENNEDY SPACE CENTER 
SPACECRAFT CENTER 

* MARSHALL SPACE 
FLIGHT CENTER * MICHOUD PLANT 

NUCLEAR ROCKET 
DEVELOPMENT 
STATION (NASA-AEC) * I n s t a l l a t i o n s  for which 

. L  

I 
* U l C < l C < I D D !  TEST F.A.c!L!TY ~ ~ ~ ~ $ ~ ~ ~ ~ ~ f i ~  p1-U J CL la> d l ' B  

( MSFC ) requested i n  FY 1966 budget.  
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760-398 0 - 6 5  

AMES RESEARCH CENTER 
FISCAL YEAR 1966 ESTIMATES 

LOCATION PLAN 

I E =  

p .,:.?.I :' U. S. NAVY WAREHOUSE '!$ 
.:.:..'..:. ,. ......., . ..... AND STORAGE AREA :s '..'+.... ...:. '... 

. . .  

N-200 
N-201 
N-202 
N-203 
N-204 
N-205 
N-206 
N-206A 
N-207 
N-208 
N-209 
N-210 
N-211 
N-212 
N-213 
N-214 
N-215 
N-216 
N-217 
N-218 
N-219 
N-220 
N-221 
h-222 
h - 2 2 3  
N-224 
N-225 
N-226 
N-227 
N-227A 
N-2278 
N-227C 
N-227D 
N-22H 
N-229 
b 1 2 9 A  
N-230 
h-231 
N-232 
N-233 
N-234 
h-235 
h-236 
N-237 
N-238 
Lr-239 
h - :!40 

ADMINISTRATIOII BU LDINC 
AUDITORIUM 
ADMINLSTRATlOll BU LOlNG ANNEX 
ENGINEERING SERVl"ES BUlLDING 
SPACE TECHNOLOGl BUILDING 
10- BY 14-INCH SUP..RSONIC WIND TiJNNEL 
12-FOOT PRESSLRE WIND TUNNEL 
12-FOOT PRESSLRE WIND TUNNEL. %UXII.IARIES BUlI.l)lNG 
FLUID MECHANICS 1 ABORATORY 
SUPERSONIC FREE-FLICHT WIND TUNNEL 
PHESSURIZED BALLLXIC RANGE 
SPACE FLIGHT BIMLLATIOh LABORATORY 
AlRPLAhE HANGAR WD SHOP 

INSTRUMENT R1:SENICH LABORArORY 
MODEL FINISHIPIG SllOP 
7 -  BY 10-FOOT WINE TUNNEL NO. L 
7 -  BY 10-FOOT \ V I N E  TUNNEL NO. 2 
I -  BY 3.5-FOOT HIG 1 SPEED W I N D  1UNNI:L 
14-FOOT TRANSONIC WIND TUNNEL 
ELLCTRICAL SERVICES BUILDING 
TLCHNICAL SERVICE5 BUILDING 
40- BY 80-FOOT WIN J TUNNEL 
2- BY 2-FOOT TAAN..ONIC WIND TUNNEL 
HYDERVELOCITS BA .LISTIC RANGE 
ATMOSPHERE E b T R I  SIMULATOR 
SUBSTATION 
6- BY 6-FOOT Sl lPEl  SONIC WIND TUNNEL 
UNITARY PLAN 'h'INI TUNNELS 1lULU)ING 
11-FOOT TRANSZINLC WIND TUNNliL 
9-  BY 7-FOOT SIIPLl  SONIC WIND TUNNEL 
8- BY 7-FOOT SllPEf SONIC W I N D  TUNNEL 
UNITARY PLAN WIN1 TUNNELS AUXILIARIES BUILDIElC 
HYPLHVLLOCI n All? t LOW L h O R A 7 ' O R Y  
3 .5-FOOT HYPE1LON C WIND TllNWEL 
3. 5-FOOT HYPE.1SON C WIND TlIhNEL AUXILIARIES €IUILDINC 
HYPEIlVt.LOCITI HE! EAHCH LASORATbRY 
HYPERbONlC HELIUM TUNNEL 

GASDYNAMICS DATA REDUCTIO14 L4BOliATOHY HI IDDING 

BICSCIENCE LAIISHA - 0 H Y  
HYPERVLLOCITI F l l l  E FLIGHT 6ACII.ITY 
MACH 50 HELIUhl TI N h b L  
L l F t  bCIERCtb  IlEhF iRC.11 t A B O l : A l < R Y  
SPACE t U V I R O h h l t \  l I t ~ t i l l C 1 1  FACILIT1' 

STRUCTURAL f ~ B R I V A T L O N  snap 

PILOT MODEL OF H w t n v E L o c r r Y  E REE FLIGHT FACILITY 

CAFETERIA BUI .om(. 



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

I N S T A L L A T  ION MISSION 

Labora to ry  re  search  i n  aerodynamics, thermodynamics mater 
s t r u c t u r e s ,  guidance and c o n t r o l ,  space sc i ences ,  environ-  
mental  b io logy ,  l i f e  d e t e c t i o n ,  l i f e  s y n t h e s i s ,  human factors., 

. PROJECT L I N E  I T E M  

P E R S O N N E L  S T R E N G T H  +FY __ 
2204 2205 -~ 2205 

ialsaCoNTRAcToR AND OTHER 292 350 3 78 
TOTAL ALL PERSONNEL I 2496 2555 2583 

NASA PERSONNEL (End of Year)  
~ - 

- - NO. ACRES L A N D  

Systems Engineer ing  F a c i l i t y  

and fundamental  phys ics  and chemistry;  p r o j e c t  management of NASA-oWNED 

__ 

! OSSA 

~ 

1 

I 

! 

115 
120 ~- - 

iA-Owned Land) (as of l u n e  30, 19 64 

space f l i g h t  p r o j e c t s  managed a t  Ames and elsewhere.  

CONSTRUCTION OF FACILITIES 

TOTAL L W D  235 
TOTAL CAPITAL INVESTMENT 

i 

F Y  1959 T H R U  
CURRENT YEAR 

~ 155,427.0 

96.0 

~~ 

FY 1966 
( E  st imated) 

2,749.0 

' 1- 

'UTURE (Estimated) YEARS 

.~ 
T O T A L  

A L L  YEARS 
- (Estcmated) 

2 ,84  5 .r! 

NASA FORM 1029 ( R E V .  NOV 64) PREVIOUS EDITIONS A R E  OBSOLETE 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

SYSTEMS ENGINEERING FACILITY 

A U T H O R I Z A ' r I O I ~ L I N E  ITEM: Ames Research Center  

PROGRAM OFFICE --- FOR THE PROJECT: 

LOCATION OF PROJECT: Moffe t t  F i e l d ,  Santa  Clara County, C a l i f o r n i a  

O f f i c e  of Space Sciences and Applicar ions 

COGNIZANT --- NASA INSTALLATION: 

TYPE OF CONS'EgCTION PROJECT: New 

Ames Research Center  

FUNDING: 

FY 196.5 and P r i o r  Years 

FY 1966 Est imate  

T o t a l  Funlding Through FY 1966 

PROJECT COST ESTIMATE: 

Land Acquis i t ion  

Cons t ruc t ion  

S i t e  improvement 
Roads, p%arking, walks 
U t i l i  t i e s  
E l e c t r i c a l  d i s t r i b u t i o n  
Bui Id  ing 
Spec ia l  bu i ld ing  cons t ruc-  

t i o n  fleatures 

Equipment 

Packaged c l ean  room 
Vibra t ion ,  a c c e l e r a t i o n  and 

shock equipment 
So 1 ar concen t r a to r  
Temp e .r a t u  r e, humid i t y and 

a l t i t u ' d e  chamber 

$96,000 

2,749,000 

g , 8 4 5 , 0 0 0  

Unit  of 
Measure 

--- 

LS 
LS 
LS 
LS 

Sq. F t .  

LS 

LS 

LS 
LS 

LS 

Unit  
c o s t  - 
--- 

$38,000 
72,100 
91,400 

21.61 

242,800 

101,900 

25,900 

105,700 
51,700 

41,300 

T o t a l  
c o s t  

jL, 79 8,200 

38,000 
72,100 
91,400 

1,252,000 
101,900 

242,800 

$940,800 

25,900 

105,700 
51,700 

41,300 
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Spin tab le  
Opt ics  equipment 
React ion-control  tester 
Ana1,og computer 
D i g i t a l  components 
Pulse- code-modulat i on  

te lemet ry  equipment 
Magnetic and RF screen  room 

Desipn 

F a l l o u t  S h e 1  ter 

Unit of 
Measure 

LS 
Ls 
Ls 
Ls 
LS 

Ls 
Ls 

--- 

--- 

Unit  
c o s t  - 

$77,100 
6 1,600 
50,600 

103,000 
258,800 

113,400 
51,700 

--- 

--- 

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

$77,100 
6 1 ,6020 
50,60,0 

103,00[) 
258,8010 

113,400 
5 1 , 7 010 

- - ... 
$ 2 , 7  39 ,000 

$10, OOli! 

&2,749,0010 - 
PROJECT PUREEE: 

The proposed f a c i l i t y  w i l l  p rovide  l abora to ry  space and equipment f o r  
development, tes t ,  eva lua t ion  and checkout of f l i g h t  hardware and of advanced 
systems isnder development f o r  f u t u r e  s p a c e c r a f t .  

PROJECT DESCRIPTION : 

The f a c i l i t y  w i l l  be  loca t ed  on real p rope r ty  a v a i l a b l e  through a use  
permit  from t h e  U. S .  Navy. The new conc re t e  s t r u c t u r e  inc ludes  a two-story 
t e s t  area of 9,100 square  f e e t  and a l abora to ry  wing w i t h  two s t . o r i e ~  and a 
basement. The t o t a l  f l o o r  area w i l l  be  approximately 58,000 square  Eeet. NI:) 
major s imula to r s  o r  t e s t  chambers are included,  b u t  equipment adequace f o r  
components 132- small-systems test, r e sea rch ,  and development w i l l  be  provided.  
A c l ean  roan w i l l  be  provided f o r  t h e  p repa ra t ion  of s p a c e c r a f t  hardware and 
p r e c i s i o n  equipment. The v i b r a t i o n  system, s m a l l  c e n t r i f u g e ,  and shock 
tester will s imula t e  t r a n s p o r t a t i o n ,  launch, and f l i g h t  loads on t h e  f l i g h t  
equipment and development models. Heat f luxes  corresponding to  sola.: con- 
s t a n t s  from 10 t o  100 t i m e s  t h a t  on e a r t h  w i l l  be  obta ined  through use  of a 
s o l a r  c o l l e c t o r .  Temperature, humidity and a l t i t u d e  chambers w i l l  s imu la t e  
spacecraEt  environments f o r  f l i g h t  art icles.  O p t i c a l  equipment w i l l  be used 
f o r  developmental work on guidance and a t t i t u d e  c o n t r o l  systems and c:ompo- 
nen t s .  ‘Cehnetry t e s t  equipment, command and ranging  s imula t ion  equipment, 
as w e l l  as (computer equipment, w i l l  be  used f o r  t h e  t e s t i n g  and eval i ia t ion 
of spacecraEt  d a t a  systems and f o r  development of d a t a  coding method!;, on- 
board d a t a  processors ,  encoders and decoders,  and d a t a  s t o r a g e  s y s t e m .  
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PROJECT JUSTIFICATION: --- 
Early in 1963 the Ames Research Center was assigned project management 

responsibility for two important: flight programs, the Pioneer arid Biosatellite. 
In our efforts to broaden the base of unmanned scientific space investigations 
tailored to support manned space flight, the Ames Research Center malie tempo- 
rary housing arrangements for the 105 engineers and technicians of tile Systems 
Engineering Division and the Pioneer and Biosatellite project management teams 
in hastily constructed office space inside the large airplane hangars, and 
squeezed-in temporary quarters at several other scattered locations $around 
Ames. 

The proposed Systems Engineering Facility is designed to house Ihese 
technical groupsin a contiguous area and provide laboratory and test bay 
space for S,ystems Engineering Division support for bench testing and flight 
certification of spacecraft components, subsystems, and experiments Ilevelopeel 
both in-hou:se at the Ames Research Center and by contractors. 1.t is planned 
that complete flight ready spacecraft will be environmentally tested at larger 
facilities of the contractor or at other NASA Centers possessing the total 
systems testing capability. However, it is essential that a limited capabil- 
ity for the small scale environmental testing be developed to permit Ames to 
do an effective project management job by providing the tools required to 
assure that the quality and reliability of components selected for flight will 
meet the rig'mws space flight requirements. 

ESTIMATED FlPrURE YEAR FUNDING FOR THIS PROJECT: None --- 
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E L E C T R O N I C S  RESEARCH CENTER 
FISCAL YEAR 1966 ESTIMATES 

L O C A T I O N  PLAN 
C A M  B R I D G E ,  M A S S .  

(CONDITIONAL)  

0 01 0.2 0.3 0.4 0.5 

SCALE IN MILES 
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@ ENGINEERING 8 ADMINISTRATION BUILDING 

@ ELECTRONIC COMPONENTS LABORATORY 
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@ MICROWAVE RADIATION LABORATORY 
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N A T I O N A L  A E R O N A L J T  ICs A N D  S P A C E  A D M I N I S T R A T I O N  

fcca?  -r,-.,-t F - r  m - t < - m - l  
y ' v I L L c  ILaLLIVLLaI space s l e i t r o n i c s  r e s e a r c h ,  i o o r d i -  1 NoN-FEDER*L ' L ' r n F r c  

n a t i n g  nationwide r e s e a r c h  e f f o r t s  and sponsoring e l e c t r o n i c s  1 TOTAL LAMD 

TOTAL CAPITAL INVESTMENT 

CONSTRUCTION OF FACILITIES 

- 
- 
- 

FISCAL YEAR 19 66 BUDGET ESTIMATES 
( D u i i a r  s in L'nousands j 

I I- 

NASA INSTALLATION COGNIZANT PROGRAM O F F I C E  LOCATION OF INSTALLATION ' COl lNTY UE CUT" 

L i e ~ ~ r  u i i i c s  X e s e d r c i i  

INSTALLAT I O N  MISSION 1 

The mission of t h e  E l e c t r o n i c s  Research Center  i s  t o  i n c r e a s e  ' f t n d  Of k p a r )  

t h e  agency ' s  c a p a b i l i t y  i n  space e l e c t r o n i c s  by providing t h e  A N D  OTHER PERSONNEL 1 I 

knowledge and advanced technology needed t o  overcome def ic ien- :  TOTAL ALL PERSOMNEL ~ 25 250 1 550 

I 

- _ - - - _ _ _ - _ _ _ _  1.. 1 1 .  

~- 1"lLUU Le hex ~ 

E n 0  I U C T A I  I &Tinu 

Cdm'u i  i d g e ,  ?.Id>>. , ~ a - -  -_ - -  2 n - -  c ---I 
n " " a L I L ~ ; u  , \ L a o  w * c = : L l l o  r-..t-.- 

" L L L L L L  

~ - -  

PEi iSONNE ~ i S i R E  ivGT n i F Y  1 9 6 4  ~- - C F Y  l r 6 5 J + Y  1 9 6 6  _-- 
- 550 c-- 

P- - - - 25 2 5 0  4 _- i 

NO ACRES - 1 +- ~ - - ~  
c i e s  i n  e l e c t r o n i c  systems and components. The Center  orga- 1- ~~ L A N D  

-~ 
I c i z e s ,  manages, and conducts  a comprehensive program of  b a s i c  ~ s ~ N E o ~  ___ - ~- --: 

and app l i ed  space e l e c t r o n i c s  r e sea rch .  It a l s o  p rov ides  a Lo?"ER AGENCY-oWNED I ~ ~ 

- 

r e s e a r c h  conducted by i n d u s t r y ,  u n i v e r s i t i e s ,  and p r i v a t e  
iffst i Lut i ons  . 

PROJECT LINE I T E M  

- .-+ 
Space Guidance Laboratory I 

O p t i c a l  Communications Laboratory 
Microwave Rad ia t ion  Labora to ry  
Center  Support F a c i l i t i e s  (Second Phase) 

I 

, 

~~ 

i 1 ( lnc ludrng ,V, 

COG N l Z  ANT 
O F F I C E  

OART 
OART 
OART 
OART 

4-Ou'ned  Land) (a 

Y 1959 T H R U  
CURRENT Y E A R  
-- ~~~ 

110.0 
98.0 
100.0 

85.0 

,I June j v ,  19 64 _ _  
F Y  1966 

(Fsfrmated) 
- ~~ 

3,900.0 
2,100.0 
3,000.0 
1,000 .o 

I ._-L - . -- 
T O T A L  F U T U R E  YEARS 

(Esrimated)  
r A L L  Y E A R S  

- 1 (Estimated) 

-0 -  I 4,010.0 

-0- ~ 3,100.0 
2,198.0 -0- 

-0- 1 1,085.0 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

--- SPACE GUIDANCE LABORATORY 

AUTHORIZATICN --- L I N E  ITEM: E lec t ron ic s  Research Center  

PROGRAM OFFICE --- FOR THE PROJECT: 

LOCATION OF PROJECT: Cambridge, Middlesex County, Massachuset ts  

COGNIZANT NA4.S INSTALLATION: 

O f f i c e  of  Advanced Research and Technology 

E lec t ron ic s  Research Center  

TYPE OF CONSTRUCTION -- PROJECT: N e w  

FUNDING: 

FY 1965 and P r i o r  Years $110,000 

FY 1966 E s , t i m a t e  3,900,000 

T o t a l  Funding Through FY 1966 $4 010 000 

PROJECT COST ESTIMATE: 

Land Acquis i t  ion  

Cons t ruc  t isin 

Laboratory 
S i t e  p repa ra t ion  
Roads and parking 
U t i  1 i t  ies 

Equipment 

I n e r t i a l  t e s t  equipment 
Ins t rumenta t ion  equipment 
Analysis  equipment 
Spec ia l  e l e c t r o n i c  support  

Design 

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

Unit  of 
Measure Quant i ty  

Sq. Ft .  46,400 
LS --- 
LS --- 
LS 

LS 
LS 
LS 
LS 

--- 
--- 

TOTAL 

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

$1,562,000 

$32.39 1,503,OOO 
12,300 12,300 
14,600 14,600 
32,100 32,100 

$2,338,000 

995,000 395,000 
827,000 927,000 

3 16,000 3 16,000 
200,000 200,000 

- - *. None - 
$3,'~00,000 - 
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PROJECT PURPOSE: ---. 

This  pra,:iec:t w i l l  p rovide  l abora to ry  f a c i l i t i e s  and equipment f o r  
e l e c t r o n i c  r e sea rch  t o  advance t h e  s t a t e - o f - t h e - a r t  r e l a t e d  t o  space  
guidance sys  t ems, and components. 

PROJECT I)ESCR.l.PI'ION: 

The two-story b u i l d i n g  provides  l abora to ry  o f f i c e  space,  major equip- 
ment and spec ia l  purpose t e s t i n g  space,  w i th  approximately 46,400 square  
f e e t  of f l o o r  a rea .  
be  devoted t o  l abo ra to ry  f a c i l i t i e s  and r e l a t e d  o f f i c e  space,  and 5,000 
square  f e e t  clf' basement area w i l l  be used f o r  u t i l i t i e s ,  maintenance requi re -  
ments and lid t a d  s to rage .  11,400 square  f e e t  w i l l  conta in  a i r -bea r ing  test 
t a b l e s ,  p r e c i s i o n  c e n t r i f u g e s  and s p e c i a l i z e d  c a l i b r a t i o n  and alignment equip- 
ment. Special  bu i ld ing  p rov i s ions  t o  main ta in  t h e  environment e s s e n t i a l  t o  
t h e  opera t ion  of t h e  r e sea rch  equipment i n  t h i s  l abora to ry  w i l l  be  provided. 
148 parking spac:es w i l l  be  included as a p a r t  of t h e  s i t e  development. 
Bui lding u t i l i t i e s  w i l l  be  connected t o  the  c e n t r a l  systems f o r  hea t ing ,  
c h i l l e d  water ,  water d i s t r i b u t i o n ,  e lec t r ic  power, s a n i t a r y  sewers, commu- 
n i c a t i o n s ,  ancl d ra inage  provided a t  t h e  Center.  

30,000 square  f e e t  on t h e  f i r s t  and second f l o o r s  w i l l  

Laboratory equipment w i l l  be  provided t o  analyze,  test ,  s imula t e  and 
gene ra t e  concept.s, techniques and elements f o r  f u t u r e  space nav iga t ion  and 
guidance systems,. Spec ia l i zed  tes t  and s imula t ion  devices  w i l l  inc lude  
equipment for sens ing  and gene ra t ing  v e l o c i t i e s ,  a c c e l e r a t i o n s ,  angular  
rates, g r a v i t y  fo rces  and i n e r t i a l  r e f e rences  as w e l l  as analog and d i g i t a l  
d a t a  co l l ec t i cm and r educ t ion  equipment. Cryogenic, and vacuum and magnetic 
f i e l d  con t ro l  equipment w i l l  be included f o r  r e sea rch  on new types of guid- 
ance sensors .  

PROJECT J U  STIE' ICAT ION : 

The 1abcNrat.ory w i l l  conduct r e s e a r c h  i n  guidance and nav iga t ion  tech- 
n iques  and ccncepts ,  and new guidance ins t ramenta t ion .  
occupied by 1410 personnel .  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 ,  experimenta- 
t i o n  and tests, i n  t r a j e c t o r y  a n a l y s i s ,  i n e r t i a l  r e f e rence  and sensory  tech- 
n iques ,  navig,at ion and guidance components and techniques as w e l l  as t h e  
t e s t i n g  of e1ect.romagnetic 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. 

The b u i l d i n g  w i l l  b e  

P resen t  E8pace 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  missiles which r equ i r ed  ve ry  h igh  accuracy f o r  s h o r t  du ra t ion  
f l i g h t s .  This, technology has been extended and app l i ed  t o  p re sen t  space  
missions.  Fcr example: t h e  Sa turn  guidance system is an ex tens ion  of Red- 
s t o n e  and Pers,hi.ng technology, and t h e  Apollo guidance system is  an out- 
growth of developments f o r  P o l a r i s .  While t h e  extended performance of t h e s e  
missi le-guidance systems is  s a t i s f a c t o r y  f o r  p re sen t  miss ions ,  t h e r e  i s  a 
p res s ing  need t o  do r e sea rch  i n  guidance techniques optimized f o r  long dura- 
t i o n  p l a n e t a r y  f l i g h t s .  These new techniques must y i e l d  very  r e l i a b l e ,  
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l igh tweight  systems capable  of ope ra t ing  f o r  extremely long pe r iods  wi thout  
s e r i o u s  degradat ion i n  performance. 

I n  o rde r  t o  achieve  t h i s  h igh  l e v e l  of r e l i a b i l i t y ,  f u t u r e  guidance 
systems must i nco rpora t e  l o n g - l i f e  components w i th  few moving p a r t s ,  neg- 
l i g i b l e  d r i f t  rates, and low power requirements.  Basic r e s e a r c h  toward 
secu r ing  these  o b j e c t i v e s  i s  beginning; e. g., t h e  u s e  of coherent  l i g h t  
beams i n  l a s e r  gyros i s  being explored;  t h e  gyroscopic  p r o p e r t i e s  of  4itomic 
n u c l e i  and r o t a t i n g  f l u i d s  are being s tud ied ;  and, t h e  c h a r a c t e r i s t i c  motion 
of a ~ i b r ~ a t i i n g  p i e z o e l e c t r i c  cy l inde r ,  ac t ed  upon by e x t e r n a l  f o r c e s ,  i s  
be ing  analyzed. The c h i e f  a i m  of r e sea rch  of t h i s  n a t u r e  is t o  c o n t r i b u t e  
t o  t h e  NASA mission by d iscover ing  advanced concepts  lead ing  t o  more :reli- 
ab le ,  less cfomplex, and cheaper guidance systems. 

ESTIMATED FU'ZURE YEAR FUNDING FOR THIS PROJECT: None 

CF 2-5 
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F I S C A L  YEAR 1966 E S T I M A T E S  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

OPTICAL COMMUNICATIONS LABORATORY 

AUTHORIWTI0:W --- :LINE ITEM: E l e c t r o n i c s  Research Laboratory 

PROGRAM 0FF:tCE FOR THE PROJECT: 

LOCATION OF :?ROJECT: Cambridge, Middlesex County, Massachusetts 

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

TYPE OF CON9:CRIJCTION PROJECT : New 

FUNDING : 

Off i ce  of Advanced Research and Tecklnology 

FY 1965 and P r i o r  Years $98,000 

FY 1966 Estiniate 2,100,000 

To ta l  Funding, Through FY 1966 $2,198,000 

PROJECT COST ESTIMATE : 

Uni t  of 
Me a su r e  

Land Accguisition - - -  

Co n s t ruc t i o  n 

Laboratory S q .  F t .  
S i t e  prepar.ation and 

founda t ions LS 
Roads and parking LS 
U t i  1 i 1: i e  :; LS 

E qu i pme rc 
Opt ica l  1: ;ransmi s s ion 

e qu ipment LS 
O p t i c a l  r ecep t ion  equipment LS 
0pt ica . l  analysis equip- 

Opt ics  p repa ra t ion  and 
ment LS 

mater ia l  equipment LS 

Quan t i ty  

- - -  

32,000 

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

$809,000 

$23.75 7 00 ,000 

17,350 1.7 , 3  50 
17,000 17,000 
14,650 14,650 

$1,25 L 000 

207,200 2c7,200 
512,300 512,300 

328,000 328,000 

243,500 243,500 
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Uni t  of 
Measure Quan t i t  y 

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

TOTAL 

Unit  
c o s t  - 

T o t a l  
c o s t  

-0 - 

$2,100,000 
-, -- 

PROJECT PURPCISE-: 

Th i s  p r o j e c t  w i l l  provide l a b o r a t o r y  f a c i l i t i e s  and equipment f o r  
e l e c t r o n i c  r e sea rch  t o  advance t h e  s t a t e - o f - t h e - a r t ,  r e l a t e d  t o  o p t i c a l  
communications systems and components. 

PROJECT DESCRIPTION : 

The bu i ld ing  w i l l  be s i n g l e  s t o r y  with f u l l  basement. The grounll f l o o r  
(16,000 square f e e t )  and 10,000 square  f e e t  of t he  basement area w i l l  be 
used f o r  l abora to ry  and o f f i c e  space.  The remaining 6,000 square f ee :  of 
basement a rea  w i l l  be used f o r  u t i l i t y  and s t o r a g e .  

Dark r o m s  and sh ie lded  rooms f o r  p r o t e c t i o n  of personnel from high  
i n t e n s i t y  l i g h t  r a d i a t i o n  sources  and e l i m i n a t i o n  o f  undes i red  o p t i c a .  
i n t e r f e r e n c e s  from n a t u r a l  and man-made sources  w i l l  be provided. Thd? 
f a c i l i t y  will con ta in  o p t i c a l  t es t  chambers and spec t rog raph ic  a n a l y s i s  
equipment. Bui ld ing  p rov i s ions  t o  main ta in  the  environment e s s e n t i a l  t o  
t h e  ope ra t ion  of t h e  r e sea rch  equipment w i l l  be inc luded .  S i t e  develop- 
ment w i l l  inc lude  9 6  parking spaces .  The b u i l d i n g  u t i l i t i e s  w i l l  be (:on- 
nected t o  the  clentral h e a t i n g ,  c h i l l e d  water, water supply ,  e l ec t r i c  
power, cornmunications, alarm, and storm and s a n i t a r y  sewer systems. 

The :Laboratory w i l l  c o n t a i n  equipment f o r  t he  measurement, ana ly : ; i s ,  
gene ra t ion  and r ecep t ion  of o p t i c a l  energy i n  the  100 Angstroms t o  100 
microns wave length  r eg ion .  An analog computer i n  a d d i t i o n  t o  o t h e r  d a t a  
c o l l e c t i o n  aml reduct ion  equipment i s  r equ i r ed  f o r  e x t r a c t i n g ,  r e s t o r j  ng 
and ana lyz ing  informat ion  from l a se r -pu l sed  sources .  Standard equipmc n t  
such a s  spec t rographs ,  o p t i c a l  benches and i n t e r f e r o m e t e r s  w i l l  be 
complemented l>y high i n t e n s i t y  l i g h t  sources ,  s e n s o r s ,  and s p e c i a l  de-  
t e c t o r s  f o r  gene ra t ing  and ana lyz ing  t h e  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  emiss ions. 

PROJECT JUST I:]? ICAT I O N  : 

This  l a b o r a t o r y  w i l l  conduct r e sea rch  on o p t i c a l  r a d i a t i o n  sources  
and component::;, d a t a  t ransmiss ion  and recovery techniques ,  and propagation 
phenomena. The b u i l d i n g  w i l l  be occupied by approximately 125 personnel .  

The revival .  of i n t e r e s t  i n  o p t i c s ,  t oge the r  wi th  the  emergence of t h e  
l a s e r ,  i n d i c a t e s  t h a t  t he  wavelength band between 100 Angstroms and 100 



microns offers an impressive potential for the solution of probleirls related 
to space exploration. Applications of optical concepts include communi- 
cation, guidame and control, computers and displays, power transmission, 
and workshop technology. Few of these concepts have progressed beyond 
basic research. The need for  a better understanding of natural laws is 
evident. 

The theoretical limits of the optical method have not been realized. 
Tracking and painting accuracies of 0.1 seconds of arc at system sensitiv- 
ities of 0.01 seconds of arc are theoretically possible with interferometric 
techniques, compared with minutes of arc for existing astronomical antennas. 
Ranging with a pulse rise time of seconds may become feasible over 
considerable distances with accuracies of a few meters, affording capability 
for topological soundings of the moon, or planets, from orbiting spacecraft. 
Lasers, used in conjunction with birefringence scanners, image converters and 
image orthiccns, may be useful for reconnaissance on the dark side of 
planets. 

The vertical distribution of radiation near the earth, as we11 as the 
spectrum of the sun and stars are largely unknown. Such unknown:; have 
caused malfunctions of infrared horizon seekers. They affect the per- 
formance of passive optical communication devices and introduce undesirable 
complications into the critical beam orientation procedures for optical 
communications. Optical instruments do not operate reliably in space 
when pointed within a few degrees of the sun, because intensity and spectrum 
of background radiation and stray light caused by the solar corona are not 
known with sufficient accuracy to be considered in the design of seekers. 
These data once established will help solve many of the problems of space 
exploration. 

Laser and associated concepts for optical communication provide Bccess 
to a frequency band that is at least three orders of magnitude wider than 
the entire R-F band. This facility will be used in the conduct of a program 
to explore the potentialities of this region for space application and to 
develop the technology to exploit this potential. In addition a program of 
laser technology development, including optical communication concepts 
utilizing the laser will be conducted. Research will be conducted on 
passive optical techniques, radiation detectors, and information theory. 
The laboratory program will provide the base for the development of light 
weight, precise optical systems which will enable space vehicles to operate 
for long periods of time at great distances. 

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: None 
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CONSTRUCT ION OF FAC I L I T  IES 

FISCAL YEAR 1966 ESTIMATES 

MICROWAVE RADIATION LABORATORY 

AUTHORIZATI0ISLU:NE ITEM: E l e c t r o n i c s  Research Center  

PROGRAM OFFICE: FOR THE PROJECT: O f f i c e  of Advanced Research and Technology 

LOCATION OF FFLOJECT: 

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

TYPE OF CONSTIGTION PROJECT: New 

FUNDING : 

Cambridge, Middlesex County, Massachusetts 

FY 1965 and P r i o r  Years $100,000 

FY 1966 Estimate 3 , 000,000 

T o t a l  Funding Through FY 1966 $3.100.000 

PROJECT COST ESTIMATE: 

Uni t  of Unit T o t a l  
c:ost .-. c o s t  Measure @ant  it y I___ 

Land Acqu i s i t i on  

Con s t ruc  t&in 

Lab0 r a t  o r : y  
S i t e  p repa ra t ion  
Roads and parking 
U t i l i t i e s  

E qu i pme n II_ 

Microwave ineasurement s 
and a.na1.ysj.s equipment 

Microwave t riznsmi s s i o n  
equ ipmen t 

Microwave r e c e p t i o n  
equipmexi: 

Data c o l l e c t i o n  and 
reduc: t i o n  

Microwave inaterials and 
p r e  para  t: :ion aqu i pmen t 

3 1,0213,000 

Sq. F t .  40,000 $24.95 9911,000 
LS --- 8,000 r3,000 
LS --- 10,000 10,000 
LS --- 12,000 l:! ,000 

1 , 9 7 i:, 000 

--- 965 , 600 965 ,600 LS 

LS - - -  277 ,100  277,100 

LS - - -  604,500 604 , 500 

LS --- 53,300 53 , 30u 

LS --- 71,500 71,50U 
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Unit of  Unit  T o t a l  
Measure c o s t  c o s t  Quant i ty  - 

3 3,000,000 -- TOTAL 

PROJECT PURPg,sIE. : 

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 equipment f o r  
e l e c t r o n i c  research  t o  advance the  s t a t e - o f - t h e - a r t ,  r e l a t e d  t o  rnicrowave 
r a d i a t i o n .  

PRaTECT DESCRIPTION : 

The bui ld ing  w i l l  be two-story wi th  a p a r t i a l  basement. Approxiinately 
20,000 square f e e t  on the  f i r s t  and second f l o o r s  w i l l  be devoted t o  labora- 
t o r y  f a c i l i t i e s ,  and approximately 10,000 square f e e t  t o  o f f i c e  space, 
The basement, approximately 10,000 square  f e e t ,  w i l l  be d iv ided  f o r  1,tbora- 
t o r y ,  u t i l i t y  and s to rage  space.  Screened rooms and anechoic chamber:; f o r  
p r o t e c t i o n  a g a i n s t  undes i rab le  e lec t romagnet ic  i n t e r f e r e n c e s  w i l l  be pro- 
vided.  Th i s  f a c i l i t y  w i l l  be used t o  conduct both t ransmiss ion  and rc- 
cep t ion  experiments.  Bui ld ing  p rov i s ions  t o  maintain the  proper  environment 
requi red  €or  research  equipment w i l l  be included.  The b u i l d i n g  u t i l i 1 : i e s  
w i l l  be connsct'ed t o  t h e  c e n t r a l  hea t ing ,  c h i l l e d  water, water s u p p l y ,  
e l e c t r i c  power, s a n i t a r y  sewers and communications systems, Access roads ,  
walks,  and parking f o r  100 au tos  w i l l  be provided.  

The I abora to ry  inc ludes  equipment f o r  t he  measurement, a n a l y s i s ,  
genera t ion  and r ecep t ion  of e lec t romagnet ic  energy over  t he  range of  
cent imeter ,  :submillimeter, and pseudo-optic wavelengths.  Equipment f o r  
e x t r a c t i n g ,  i:~?sitoring, and ana lyz ing  i n t e l l i g e n c e  from complex electrcl-  
magnetic propngiation i s  complemented by s p e c i a l  computer s imula t ion  e t u i p -  
ment , both d i g i t a l  and analog.  Standard c o r r e l a t i o n  computers, cryogc n i c  
equipment ,, and s tandard  microwave tes t  equipment are included.  A prec i s i o n  
machine shop ,and e l e c t r o n i c  shop provide an in-house c a p a b i l i t y  f o r  b t i l d i n g ,  
assembling, piickaging and checkout of  s p e c i a l  microwave components anc 
c i r c u i t s .  

PROJECT JUST1:IWATION : 

This  labori i tory i s  r equ i r ed  f o r  t h e  conduct of r e sea rch  on microwave 
r a d i a t i o n  SOUI:CBS, components, d a t a  t ransmiss ion  and recovery techniques ,  
and propagat ion phenomena. The f a c i l i t y  w i l l  be occupied by 180 personnel .  

The primary o b j e c t i v e  of t he  l abora to ry  is t o  develop techniques  f o r  pro- 
v id ing  reliab1.e microwave l i n k s .  Present  technology f a l l s  f a r  s h o r t  o f  pro- 
gram o b j e c t i v e s .  A t ransmiss ion  from t h e  moon t h a t  r e q u i r e s  3 watts r e q u i r e s  
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1000 w a t t s  f o r  Mars. Methods t o  achieve much l a r g e r  e f f e c t i v e  antenna 
ape r tu re s  m u s t  be  developed. Lightweight spacec ra f t  antenna m a t e r i a l s  
capable  of wi ths tanding  h igh  temperatures  i n  space are requi red .  Space- 
c r a f t  antennas must have a high degree of dimensional s t a b i l i t y  over  
a long perioc! cgf t i m e ,  surv ive  meteoroid bombardment, be h igh ly  r a d i a t i o n  
r e s i s t a n t ,  and f i t  compactly i n t o  the  payload package. 

Fur ther  i n v e s t i g a t i o n s  requi red  t o  f u l f i l l  f u t u r e  space o b j e c t i v e s  
inc lude :  minimizing mul t ipa th  spur ious  response during l a n d e r - o r b i t e r  
r e l a y  l i n k  opteration, research  toward prevent ion of i o n i c  breakdown 
i n  antennas,  refinement of t h e o r e t i c a l  models of R-F a t t e n u a t i o n  r e s u l t i n g  
from dus t  s t o r m s  and meteorological  e f f e c t s ,  techniques f o r  minimizin3 
the  e f f e c t  of o c c u l t a t i o n ,  and prevent ion  of plasma blackout  during l snde r  
e n t r y .  

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

FISCAL YEAR 1966 ESTIMATES 

CENTER SUPPORT FACILITIES, SECOND PHASE 

AUTHORIZATION --- LINE ITEM: 

PROGRAM OFFICE --- FOR THE PROJECT: 

LOCATION OF ---- PROJECT: 

COGNIZANT NASA --- INSTALLATION: 

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

O f f i c e  o f  Advanced Research and Technology 

Cambridge,Middlesex County, Massachusetts 

Electronics Research Center 

TYPE OF CONSTRUCTION -- PROJECT: New 

FUNDING: 

FY 1965 ;and Prior Years 

FY 1966 Estimate 

T o t a l  Fundi:ng Through FY 1966 

PROJECT COST :ESTIMATE: --- 

Land Acquis i t ion  ---- 

Cons t r u c  t&l 

Addition to Center h e a t i n g  
and r e f r  Lgizration p l a n t  

S i t e  pi:epa:ea t i o n  
U t i l i  t ies  
Roads 

Equipmen ti  

Design 

F a l l o u t  Shel.i:er ---- (Not f e a s i b l e )  

$85,000 

1,000,000 

$1,085,000 

Uni t  of 
Mea s u r  e 

--- 
Unit T o t a l  

Quant i ty  -. c o s t  cost 

s1,coo,ooo 

--- $295,000 :!95,000 --- 150,000 150,000 --- 525,000 525,000 --- 30,000 30,000 

TOTAL $I c~oo,ooo 6 

PROJECT PURPOSI: : 

This  project: will provide  s i t e  development and u t i l i t y  suppor t  f a c i l i t i e s  
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t o  support  t h e  E l e c t r o n i c s  Research Center l a b o r a t o r i e s  proposed f o r  FY 1966. 

PROJECT DESC:I:IPTION: 
--I- 

This project:  i s  t h e  second phase of t he  s i t e  development an3 p rov i s ion  o f  
support  f aci.l.it:ies f o r  t h e  E l e c t r o n i c s  Research Center l oca t ed  o~ a n  urban 
t r a c t  i n  Cambridge, Massachusetts.  The s i t e  development and u t i l i t y  cons t ruc -  
t i o n  and i n s t a l l a t i o n  covered i n  t h i s  p r o j e c t  relate t o  the FY 1366 cons t ruc-  
t i o n  p r o j e c t s  of t h e  Center.  

S i t e  dexpel.oprnent inc ludes  a d d i t i o n a l  s i t e  c l e a r i n g ,  grading , top soil. and 
seeding ,  s e c u r i t y  f enc ing ,  storm dra inage ,  u t i l i t y  t unne l s ,  roads ,  walkways 
and s t r e e t  lighting, r equ i r ed  t o  suppor t  t h e  a d d i t i o n a l  l a b o r a t o r i e s  reques ted  
i n  FY 1966. 

The u t i l i t y  suppor t  f a c i l i t i e s  c o n s i s t  of t h e  a d d i t i o n  t o  the  Center 
hea t ing  and r e f r i g e r a t i o n  p l a n t ,  warehouse-maintenance bu i ld ing ,  a d d i t i o n s  
t o  the  underE,rctund hea t  and c h i l l e d  water d i s t r i b u t i o n  systems, sewage 
c o l l e c t i o n  ar,d d i s p o s a l ,  underground e l e c t r i c a l  d i s t r i b u t i o n  syscems, t r ans -  
formers ,  comniurication systems, and water systems. As i n  t h e  case  of t he  
u t i l i t i e s  p rev ious ly  provided f o r  t h e  Center ,  t h e  hea t ,  c h i l l e d  water, e l e c -  
t r i c a l  and water  d i s t r i b u t i o n  systems w i l l  be  cons t ruc ted  i n  u t i l i d o r s  t o  
f a c i l i t a t e  q e r a t i o n  and maintenance of Center u t i l i t i e s .  

PROJECT JUSTIFICATION: --- 
The Center Support F a c i l i t i e s ,  Second Phase, are r equ i r ed  t o  ope ra t e  t h e  

ind iv idua l  l a b o r a t o r i e s  of t h e  E l e c t r o n i c s  Research Center reques ted  in  the  
FY 1966 Budget. Without t hese  necessary  site-developments and u t i l i t y  support:, 
t h e  l a b o r a t o r i e s  ,requested cannot func t ion .  

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: None 
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N A T I O N A L  A E R O N A U T  ICs AND S P A C E  A D M I N I S T R A T I O N  

I N S T A L L A T  ION MISSION 

This  Center  i s  r e spons ib l e  €or  complete development of 
unmanned sounding r o c k e t s  and o r b i t i n g  s p a c e c r a f t  experiments 
i n  b a s i c  and appl ied  sc ience .  The work covers  s c i e n t i € i c  

CONSTRUCTION OF FACILITIES 

~ - P E R S O N N E L  S T R E N G T H  
_~ - 

NASA PERSONNEL (End of Y e a r )  - _ ~ -  ~_ ~ 

CONTRACTOR AND OTHER PERSONNEL 

TOTAL ALL PERSWNEL 6,045 1 5,567 6,015 1 

r educ t ion  networks. 

~ ~ _ 

PROJECT L I N E  I T E Y  

- ~ - 

TOTAL L W D  1,182 
TOTAL CAPITAL INVESTMENT 

l lncludina YASA-Owned L a d )  lac ol l u n e  10, I 9  64 ) 
118,739.0 

NASA Space Science Data Center  120,o i 
OSSA i 

U t i l i t y  I n s t a l l a t i o n s  OSSA ~ 

I 
45.0 

~ 

2,000.0 1 -0- , 2,120.0 

400.0 1 -0- 445.0 

I 

NASA FORM 1029 ( R E V .  NOV 64)  PREVIOUS EDITIONS ARE OBSOLETE. 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

NASA SPACE SCIENCE DATA CENTER 

AUTHORIZATION --- LINE ITEM: 

PROGRAM --c OFFICE FOR THE PROJECT: 

LOCATION OF PROJECT: Greenbel t ,  P r ince  Georges County, Maryland 

COGNIZANT --- NASA INSTALLATION: 

Goddard Space F l i g h t  Center 

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

Goddard Space F l i g h t  Center 

TYPE OF CONSTRUCTION PROJECT: N e w  

FUNDING: 

FY 1965 and P r i o r  Years $120,000 

FY 1966 Estimate 2,000,000 

T o t a l  Funding Through FY 1966 $2,120,000 

PROJECT cos r ESTIMATE: 

Unit  of 
Measure 

--- Land l w i i s i t i o n  - --- 
Cons t r u c  t ion  ----- 

Bui Lding 
Raised f l o o r  s y s t e m  
C i t y  water l i n e s  
Chi Lled water l i n e s  
Steam Lines 
Sanita-cy and storm l i n e s  
E l e c t r i c a l  power and 

Roads, va lk s ,  park ing  
cornu n i c a  t ions  

Eq u i p m e n  1: 

D a t a  r e t r i e v a l  
Microfilm and reproduct ion  

Design 

Sq.  F t .  
Sq. F t .  

LS 
LS 
LS 
LS 

LS 
LS 

LS 
LS 

--- 

U n i t  To t a  1 
c o s t  cost: --- -- 

$25.00 1,250,000 
5.00 15,000 

19,500 19,500 
78,000 78,000 
48,000 48,000 
47,500 47,500 

53,000 53,000 
79,000 79,000 

$4 10,000 

325,000 325,000 
85,000 85,000 
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Unit of U n i t  To t a  1 
Measure Q u a n t i t y  cos  1: --- c o s t  -- 

F a l l o u t  !;helter* ----- 

TOTAL 

*Based on a r ecen t  GSFC f a l l o u t  s h e l t e r  survey, adequate s h e l t e r  arc:as i n  
bu i ld ings  e x i s t i n g  o r  under cons t ruc t ion  are a v a i l a b l e  t o  house t h e  p ro jec t ed  
popula t ion  of the  Center ,  however some s h e l t e r  i s  inhe ren t  t o  t h e  z t r u c t u r e  
and w i l l  be provided without  a d d i t i o n a l  c o s t .  

PROJECT PUR:?O!$E: ---- 
The o b j e c t i v e  of t he  NASA Data Center  i s  t h e  e f f i c i e n t  c o l l e c t i o n  and 

in te rchange  of s c i e n t i f i c  d a t a ,  bo th  i n t e r n a l l y  and w i t h  the  s c i e n t i  f i c  
communitry. This  p r o j e c t  w i l l  p rovide  t h e  f a c i l i t i e s  r equ i r ed  f o r  tk.e co l -  
l e c t i o n ,  o rgan iza t ion ,  s t o r a g e ,  r e t r i e v a l ,  and d isseminat ion  of a l l  s c i e n t i f -  
i c  d a t a  r e s u l t i n g  from NASA sponsored experiments i n  space and the  Lpper 
atmosphere 

PROJECT DESCRIPTION: 

This  p:co.ject w i l l  provide f o r  t he  cons t ruc t ion  of a Space Sc ie rce  Data 
Center t:o be loca ted  n o r t h  of t h e  Applied Sciences Laboratory,  Bui lc ing No.1.1 
a t  t h e  Goddartl Space F l i g h t  Center .  
50,000 s;qua;re f e e t  of area c o n s i s t i n g  of a ground f l o o r  and two a d d i t i o n a l  
f l o o r s .  
masonry and s t ee l  p a r t i t i o n s  and conform t o  t h e  e x i s t i n g  a r c h i t e c t u r a l  design 
of t he  Cent:er,. Raised f l o o r i n g  f o r  t h e  i n s t a l l a t i o n  of cableways f c r  elec- 
t r o n i c  c:ompiiters, d a t a  handl ing equipment and a s soc ia t ed  areas i s  r equ i r ed  
f o r  e f f i . c i an t  ope ra t ion  and low maintenance c o s t s .  A i r  c:onditioning w i l l  be: 
i n s t a l l e d  t:o c o n t r o l  temperature  and humidity i n  the  d a t a  handl ing and s t o r -  
age a r e a s .  D a t a  r e t r i e v a l ,  microf i lm and reproduct ion  equipment i s  a l s o  in-  
cluded i n  t:his; p r o j e c t .  Of f i ces ,  inc luding  those  set a s i d e  f o r  s tudy  and 
resident .  raseiirch personnel ,  and parking f a c i l i t i e s  w i l l  be provided f o r  ap-  
proximat.ely 150 personnel .  By extending e x i s t i n g  u t i l i t i e s ,  the  necessary  
e l e c t r i c a l ,  c h i l l e d  water, steam and dra inage  systems w i 1 . 1  adequately sup- 
p o r t  the: proposed f a c i l i t y .  

The Data Center will .  be approxina te ly  

The f a c i l i t y  w i l l  be of conc re t e  and s t e l l  cons t ruc t ion  having 

PROJECT JUSTIFICATION: --- 
The Nat iona l  Aeronautics and Space Adminis t ra t ion under i t s  o r i g i n a  I irri- 

plementing act: i s  requi red  t o  e f f e c t  t h e  widest  p o s s i b l e  d isseminat ion  of t h e  
r e s u l t s  of a l l .  i t s  r e sea rch  and development p r o j e c t s  i n t e r n a l l y  and t o  t h e  
s c i e n t i f i c  conununity. Large accumulations of s c i e n t i f i c  s a t e l l i t e  data have 
been andL a r e  p r e s e n t l y  r e s u l t i n g  i n  s i g n i f i c a n t  space sc i ence  d i scove r i e s .  
However, no f a c i l i t y  has been e s t a b l i s h e d  f o r  t h e  con t ro l  and u t i l i z a t i o n  of 
much of t h i s  va luab le  and voluminous da t a .  Although space sc i ence  experiment 
information. i s  a v a i l a b l e  from va r ious  sources  t o  i n t e r e s t e d  personnel  t h e r e  
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is no single: source existing where the information accumulated from these ex- 
periments can be used in cooperation with information from other data centers, 
observatories, universities and experimenters thereby effectively communicat- 
ing to the scientific community and NASA scientists the total spectrum of this 
scientific data. This data centralization task has been assigned by the NASA 
to the Goddai-d Space Flight Center. It is therefore necessary that an ap- 
propriate fac:il.ity be established to provide the capability for present and 
foreseeable fut:ure requirements. The Space Science Data Center proposed here- 
in will serve a s  a national repository and dissemination point for all NASA 
sponsored space science research data. This facility will enable the ac- 
quisition, oi-ganization, storage and retrieval of this data for dissemination 
internally amd to the scientific connnunity. 

ESTIMATED FLGZ.E YEAR FUNDING FOR T H I S  PROJECT: None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

T 

AUTHORIZATI(UUJJE I TEN: Goddard Space F l i g h t  Center  

PROGRAM O l J & F O R  THE PROJE CT: Of f i ce  of Space Science and Appl ica t ions  

LOCATION OF I ' R O J m :  Greenbel t ,  P r ince  Georges County, Maryland 

COGNI ZAN?' NASA INSTALLA TION: Goddard Space F l i g h t  Center  

TYPE OF CONSJBJCTION PROJECT : 

FUNDING : 

New 

FY 1965 arid P r i o r  Years $45,000 

FY 1966 E,stlI.mate 400,000 

To ta l  Func.irtg Through FY 1966 $445,000 

PROJECT COST ESTIMATE : 

Unit of Unit To ta l  
ve asu re Q u a n t i t y  c o s t  c o s t  

band AcauiSJt i o q  --- --- --- 
Construct  ion 

Modif ica t icns  t o  Bui ldings 
#3 and VI4 inc luding  
a i r - cond i t ion ing  and 
e l ec t r i ca l  systems LS 

EauiDment 

Diesel g,enerators  Each 
E l e c t r i c a l  switchgear  and 

LS ac c e s s o r i  e s 

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

$1 50 .OOO 

--- $150,000 150,000 

$250.000 

2 75,000 l . j O , O O O  

--- 100,000 100,000 

TOTAL 
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PROJECT PURPOSE : 

This  p r o j e c t  w i l l  provide an inc rease  i n  a u x i l i a r y  power f o r  t h e  
c e n t e r s '  i nc reas ing  Tracking and Data opecat ions.  This  a u x i l i a r y  power 
w i l l  se rve  a s  back-up dur ing  c r i t i c a l  mission ope ra t ions  t o  preclude 
f a i l u r e  of computer, communications, and a i r  condi t ion ing  equipment  should 
the  prime ~cornmercial power f a i l .  

PROJECT DESCRIP-: 

This  p r o j e c t  p rovides  f o r  t h e  i n s t a l l a t i o n  of two (2) d i e s e l  gcmer- 
a t o r s  i n  t h e  basement of t h e  Cen t ra l  Power P lan t  t o  meet increased  c r i t i c a l  
power requirements f o r  Tracking and Data Computer Systems i n  t h e  Cen t ra l  
F l i g h t  Control and Range Operat ions Laboratory (Building #3) and t h e  Space- 
c r a f t  0per .a t ions F a c i l i t y  (Building #14). The gene ra to r s  w i l l  comp'liment 
two (2)  e x i s t i n g  300 Kw d i e s e l  gene ra to r s  t h a t  are p r e s e n t l y  used f o r  
back-up during c r i t i c a l  missions.  The proposed gene ra to r s ,  associat:ed 
switchgear ,  and a u x i l i a r y  equipment w i l l  be i n s t a l l e d  i n  space reserved 
f o r  t h i s  purpose i n  t h e  i n i t i a l  des ign  of t h e  power p l an t .  Included i n  
t h i s  p r o j e c t  a r e  modi f ica t ions  t o  e l e c t r i c a l  and a i r  condi t ion ing  s:istems, 
i n  Bui ldings 3 and 14, which a r e  requi red  t o  extend t h e  back-up sys1:em. 

PROJECT JUS IILFICATIQK: 

A t  p re sen t  t he  Center  uses  two (2) 300 Kw d i e s e l  gene ra to r s ,  diiring 
c r i t i c a l  missions,  as back-up power f o r  e x i s t i n g  computer, comniuniciitions, 
and a i r  coiilditioning systems being operated i n  support  of t he  mission. 
During t h e s e  t r ack ing  ope ra t ions ,  d i e s e l  and commercial power is usc:d t o  
opera te  redundant systems. Thus, i n  t h e  event of commercial power i a i l u r e ,  
t he  back-up systems ope ra t ing  under d i e s e l  power in su re  continuous iiunc- 
t i o n i n g  of the v i t a l  t r a c k i n g  and communications equipment. 

However, t h e  inc rease  i n  t h e  amount of c r i t i c a l  computer and communi- 
c a t i o n s  equipment being i n s t a l l e d  i n  t h e  Bui ld ings  3 and 14 complex 
require:; t h a t  a d d i t i o n a l  d i e s e l  power and a i r  condi t ion ing  back-up kle 
provided. 4 t a b u l a t i o n  of t he  e x i s t i n g  power loads  and t h e  requirements 
f o r  t h e  a d d i t i o n a l  back-up power i s  a s  fol lows:  

EXISTING LOADS 

Manned Space F l i g h t  t r a c k i n g  computers,  
Buildin,$ No. 3 

1 Univac ,490 switching s y s t e m  

Computer and communications a i r  
condi t ion ing  systems 

150 KW 

100 Kw 

TOTAL 

CF 3-10 



The Marinled Space Flight tracking computers (at 150 KW) and the 
switching system (at 100 KW) are for electronic equipment power; thd: 
air conditioning systems (at 300 W) are for operation of chilled w;iter 
and air handling units in the building to provide air conditioning back-up. 
The two (2) existing 300 ICW diesel units accommodate these loads, 

The proposed additional diesel units will meet the requirements 
imposed by 1:he following new loads: 

NEW LOAD S 

Spacec:rafit: control centers; OGO, OAO, OSO, 
Nimhu s /Tires 230 KW 

Data suppcmt. computers 75 Kw 

Computer and communication A/C system mKw 
TOTAL 

The spacecraff. control center loads represent the requirements of 
real time control and command operations during operations of the space- 
craft noted above. It also includes loads to meet network communication 
requirements to assure timely issuance of instructions to the various 
network stations, The Data support computer loads are generated by 30th 
manned and unmanned missions. The air conditioning system back-up power 
is neces.sar:y to provide the rigid environmental requirements necessary for 
the efficient (operation of the computers. 

ESTIMATED FU'IUIIE YEAR FUNDING FOR THIS PROJECT: None --- 
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N A T I O N A L  A E R O N A U T  ICs A N D  S P A C E  A D M I N I S T R A T I O N  

CONSTRUCTION OF FACILITIES 

F!LCAL YEAR !O 6 5  RUEGET EST!MATES 
( D o l l a r s  i n  thousands)  

..-. ---- - . - ~ ,  -. . .___ 
I.LnnL_)I ...,I I 

, ^?._.^., ^ -  ..,--.. . ._,^., 1 --,,..-\, 
I L " " ' - '  ' 

c-LnI ,-,. -, ,,..,, nLL- I  ,-,. r - r . l I - " . I T  ""O'"'. .  "77"' ---... L. , . . .  . 1 _ _ 1 ~ 1 . . "  .-- .I .-. ..,e-. , , ...*-., ,.-a- ....,, - - - - .  ,-.. 
.John F .  Kennedy Space I ~ 

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

Cocoa Beach, F l o r i d a  ~ Brevard ~ Cocoa Beach, F l o r i d a  
~~ , ~~ ~ 

C e n t e r ,  NASA I Manned Space  F l i g h t  
- - ~- 

P E R S O N N E L  S T R E N G T H  1 F Y  19 6 4  I F Y  1 9  65 I F Y  1 9  66 I I 1 . 6 2 5  2 . 0 8 2 i  2 . 0 8 2  The mission o f  t h e  John F. Kennedv Space Cen te r .  NASA. i s  t o  N A S i P E R S O N M E L I k n d o f Y e a r l  

INSTALLATION MISSION 

4 *  _. < .  

conduct o v e r a l l  planning and superv is ion  of t h e ' i n t e g i a t i o n ,  =TRACTOR AND OTHER PERSONNEL 1 5,797 €31793 101602 
t e s t ,  checkout and launch of NASA space v e h i c l e  systems a t  1 TOTAL ALL PERSONNEL 7 , 4 2 2  1 10,875 1 12,684 
t h e  A i r  Force E a s t e r n  Test  Range and Merritt I s l a n d ,  and t o  L A N D  

provide support  s e r v i c e s  f o r  a l l  NASA elements  l oca t ed  i n  t h e  I NASA-OWNED 

NO. ACRES 1 
I 8 8 , 7 4 3  -+--- - ~~~ __ 

a r r a .  l OTHER GOVERNMENT AGENCY-OWNED I 
- 

- .  1 3 , 3 4 0  

I $  298,069.0  

NON-FEDERA L f L e a s e s ,  easements)  
1 92,083 TOTAL LAND 

TOTAL CAPITAL INVESTMENT 
if June j0. 164 ) 1 ( Inc luding NASA-Owned Lamd) (a 

- T  
COGNIZANT 1: 19 59 T H R U  , O F F I C E  CURRENT YEAR 

I 

- - 

PROJECT L I N E  ITEM 

- -~ c- ~- - -  -~ 

RF Systems Test  F a c i l i t y  
F l i g h t  C r e w  T r a i n i n g  Bui ld ing  Extension 
Extens ion  t o  t h e  Medical F a c i l i t y  
U t i l i t y  I n s t a l l a t i o n s  - New Area 
Modif ica t ions  t o  Launch Complex No. 1 7  

1 MSF 
' MSF 

MSF 
MSF 

6 9 . 0  
2 , 4 5 3 . 0  

3 9 0 . 4  
220.5  

, SSA 7 7 . 0  

F Y  1966 - - r T O T A C  __ 
(Estimated) I ( F s t i m n t e d )  

1 FUTURE Y E A R S  , A L L  Y E A R S  

~ 

1 , 4 4 3 . 0  
1 , 4 2 5 . 0  ~ -0- 3 , 8 7 8 . 0  

5 9 8 . 0  , -0- 9 8 8 . 4  
3 , 8 9 8 . 0  1 -0 - 4 , 1 1 8 . 5  

1,377 .O 1,300.0 i -0- 

1 , 3 7 4 . 0  -0 - 

NASA FORM 1029 ( R E V .  NOV 64)  PREVIOUS EDITIONS ARE OBSOLETE 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

RF SYSTEMS TEST FACILITY 

AUTHORIZATIOEJINE ITEM: John F. Kennedy Space Center ,  NASA 

PROGRAM OFFICE -- FOR THE PROJECT: 

LOCATION OF ---- PROJECT: 

COGNIZANT NASA -- INSTALLATION: 

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

Merritt I s l a n d ,  Brevard County, F l o r i d a  

John F. Kennedy Space Center ,  NASA 

TYPE OF CONSTRUCTION PROJECT: New --- 
FUNDING: 

FY 1965 an,d P r i o r  Years 

FY 1966 E s t i m a t e  

To ta l  Funding Through FY 1966 

PROJECT COST ESTIMATE: ---- 

Land Acquis i t ion  --- 
Construct ion --- 

Basic  s t i r i c t u r e  
A i r  condi t i m i n g  
RF a b s o r h n t  material 
S i t e  cievelopment 
U t  il i t  ie:; 

Equipmers 

Pos i t i on ing  equipment 
I n t e r  c: omnnin:ica t i on sys  terns 
Cable 

Design 

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

$69,000 

1,374 , 000 

$1,443,000 

Unit  of 
Measure 

--- 

Sq. Ft .  
LS 
LS 
LS 
LS 

LS 
LS 
LF 

--- 
-e- 

Unit. To ta l  
cos t  cost -- 

$I, 216,000 

$29.90 59,800 
23,400 23,400 
87,400 87,400 

875 , 000 875 , 000 
17 0 , 400 170,400 

4 158,000 

100,000 100 , 000 
38,000 38,000 

5.71 20,000 

$1,374 , 000 - 
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PROJECT PURPOSE : 

T o  prtr?i.de a bo res igh t  range  r equ i r ed  f o r  c a l i b r a t i o n  and v a l i d a t i o n  of 
t h e  X-band :radar used f o r  rendezvous of t h e  Apollo Command Module w i t h  t h e  
Lunar E x c u I : . ~ ~ ~ ~  Module. 

PROJECT DESCR'IPTION : ---- 
This  p:roJect w i l l  p rovide  f o r  des ign  and cons t ruc t ion  of a manced space- 

c r a f t  borez;:ight range,  which w i l l  c o n s i s t  of a f i x e d  tower and an  a c d i t i o n  t:o 
t h e  e x i s t i n g  Gemini Radar Boresight  Range Control Building. A f l a t  level. a r ea  
between t h e  f ixed  tower and t h e  c o n t r o l  bu i ld ing  w i l l  be  approximately 3,OOCl 
f e e t  long,  :.50 f e e t  wide a t  t h e  f i x e d  tower, and 500 f e e t  wide a t  tbe c o n t r s l  
bu i ld ing .  The s u r f a c e  l e v e l n e s s  cannot v a r y  by more than  t% inch. 
s l a b ,  apprcixinlately 20 f e e t  square,  w i l l  be loca t ed  i n  f r o n t  of t he  c o n t r o l  
building, to support  t h e  p o s i t i o n i n g  equipment f o r  t h e  Apollo spacec ra f t .  

A concre.te 

The f i x e d  tower w i l l  be approximately 50 f e e t  high and w i l l  accommodate 
p o s i t i o n i n g  equipment f o r  adjustment  of t h e  r a d a r  t r a n s m i t t e r  t a  the  c'asired 
p o s i t  ion.. 

The tt\;'cb s t o r y  L-shaped a d d i t i o n  t o  t h e  e x i s t i n g  c o n t r o l  bu i ld ing  w i l l  have 
a n  area of approximately 2,000 square  f e e t .  The s t r u c t u r e  w i l l  be of masonry 
construct ioln,  w i t h  a s p e c i a l  rubberoid o u t e r  covering t o  provide proper  
absorbent  q u a l i t i e s .  The f i r s t  f l o o r  w i l l  house a n  equipment room and a i r  
condi t ion ing  equipment. 
equipment f o r  t h e  t e s t i n g  and c a l i b r a t i o n  of t h e  r ada r .  

The second f l o o r  w i l l  house c o n t r o l  and d a t a  read-out 

PROJECT JUSTIFICATION: --- 
The X-band rendezvous r a d a r  system used t o  guide t h e  Apollo Lunar E x c u r s i m  

The boresight: a c c i r a c y ,  
Module t o  rendezvous wi th  t h e  Command Module, must be p r e c i s e l y  ca l iDra ted  01: 

bores ighted  wi th  each+spacecraf t  p r i o r  t o  launch. 
which must b e  w i t h i n  - 2 m i l l i r a d i a n s ,  r e q u i r e s  a range 3,000 f e e t  l m g  f o r  
proper  c a l i b r a t i o n  of t h e  X-band systems. The e x i s t i n g  Gemini I ioresight  Ranige, 
which ope ra t e s  i n  t h e  L-band frequency r eg ion ,  i s  1,000 f e e t  long an3  not 
adequate  f o r  t h i s  purpose. This  range cannot be extended because of e x i s t i n g  
s t r u c t u r e s  and u t i l i t i e s .  Boresight ing of t h e  Apollo r a d a r  system m i l s t  be 
performead a t  Merritt I s l a n d  as an  i n t e g r a l  p a r t  of p r e - f l i g h t  checkoiit oper- 
a t i o n s  t 'o  p revent  p o s s i b l e  misalignment due t o  t r a n s p o r t a t i o n .  

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: None 

http://prtr?i.de
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

FLIGHT CREW TRAINING BUILDING EXTENSION 

AUTHORIZATION~,INE ITEM: 

PROGRAM OFFICKFOR THE PROJECT: 

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

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

TYPE OF CONSJ'lICTION PROJECT: Extension 

John F . Kennedy Space Center,  NASA 

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

FUNDING: 

FY 1965 arid P r i o r  Years 

FY 1966 E : s t F m a t e  

T o t a l  Funding Through FY 1966 

PROJECT COS'I;E!;TIMATE: 

Land Acqu i s i t i on  

Cons t ruc t Qz 
Basic bu Llding s t r u c t u r e  
A i r  cond i t ion ing  
Emergency gene ra to r  
S i t e  development 
U t i l i t i e s  

Equipment 

Intercommunication systems 
Opera t iona l  Te lev i s ion  system 
Cab 1 .ing 
Of f i ce ,  shop and l abora to ry  

Systems t o  connect power 
equipinen t 

s u p p l i e s ,  a i r  cond i t ion ing  

$2,453,000 

1,425,000 

$3,878,000 

Unit of 
Measure 

--- 

Sq. F t .  
LS 
LS 
LS 
LS 

LS 
LS 
LS 

LS 

and- cab l ing  systems f o r  ground 
suppor t  equipment LS 

Unit To tal  
c o s t  c o s t  - 

&!)89,300 

$26.54 1168,200 
222,800 ;!22,800 
138,600 :.38,600 
35,000 35,000 

124,700 124,700 

$!135,700 

49,000 49,000 
13,000 13,000 
13,000 13,000 

45,700 45,700 

315,000 315,000 
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Design 

Fa 1 1 ou t S 1. te 1. t e r 

Unit of Un:i t To ta l  
Measure Q u a n t i t y  c o s t  - c o s t  - 

TOTAL &,rC25,000 

PROJECT PURPOSE: 

This  f a c i . l i t y  w i l l  p rcv ide  a d d i t i o n a l  space requi red  f o r  i nc reas ing  
f l i g h t  crew' t r a i n i n g  c a p a d i l i t y  f o r  Apollo manned launches. 

PROJECT DESC:RI.PTION: 

This  p r o j e c t  provides  f o r  an ex tens ion  t o  both  the  e x i s t i n g  F l i g h t  C r e w  
Tra in ing  Bui.lcling and t h e  r e l a t e d  equipment bui ld ing .  
tens ion  t o  t.he F l i g h t  C r e w  Tra in ing  Building w i l l  be  cons t ruc ted  of re- 
inforced concre te  and masonry c u r t a i n  w a l l s  and w i l l  conta in  approximately 
16,800 square  f e e t .  
(30 f e e t  high) w i l l  be  used t o  house two mission s imula tors ,  and approxi- 
mately 3,300 s,quare f e e t  of low-bay area (11 f e e t  high) w i l l  be  used f o r  
suppor t ing  computers, p e r i p h e r a l  equipment and consoles. Approximately, 
8,000 square  feet w i l l  be u t i l i z e d  f o r  shops, computer programming and 
s e r v i c e  a reas .  
masonry wa1.I.s and w i l l  provide approximately 800 square f e e t  of space.  

The two-story ex- 

Approximately 5,500 square  f e e t  of high-bay a r e a  

The one-story ex tens ion  of t he  equipment bu i ld ing  w i l l  have 

PROJECT JUS?" ICATION : 

The three-man a s t ronau t  crew and i t s  three-man back-up crew w i l l  undergo 
i n t e n s i v e  p r e -  f l i g h t  t r a i n i n g  a t  Cape Kennedy f o r  t he  three-month per iod  be- 
f o r e  each mi.ss,ion. The e x i s t i n g  Apollo f l i g h t  crew t r a i n i n g  equipment f o r  
t he  Comand Module and Lunar Excursion Module c o n s i s t s  of a set of two p a r t -  
t a sk  t r a i n e r s ,  which w i l l  be use  f o r  one month, and a set of two mission 
s imula to r s ,  which w i l l  be used f o r  t he  f u l l  three-month per iod .  The exten- 
s i o n  t o  the  p re sen t  F l i g h t  C r e w  Tra in ing  Building w i l l  provide space and 
r e l a t e d  equipment f o r  one a d d i t i o n a l  set of two miss ion ' s imula tors  t o  a l low 
another  crew wi th  i t s  back-up t o  t r a i n  s imultaneously.  Only through t h i s  
simultaneous t r a i n i n g  of crcws can the planned launch schedule  be m e t .  

ESTIMATED FUTURE -- YEAR FUNDING FOR THIS PROJECT: None 
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JOHN F. KENNEDY SPACE CENTER, N A S A  
FISCAL YEAR 1966 ESTIMATES 

FL!GHT CREW TRAINfNG BUILDING EXTENSON 

o P E R S P E C T I V E  0 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

EXTENSION TO THE MEDICAL FACILITY 

AUTHORIZATIOI~,INE ITEM: 

PROGRAM 0FFI.CFOR THE PROJECT: 

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

COGNIZANT NA8AINSTALLATION: 

John F. Kennedy Space Center ,  NASA 

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

John F. Kennedy Space Center ,  NASA 

TYPE OF CONSTXJJCTION PROJECT: Extension 

FUNDING : 

FY 1965 and P r i o r  Years 

FY 1966 E::;timate 

To ta l  Funding Through FY 1966 

PROJECT COST 33TIMATE : 

Land AcquiS it ion  

Construct  ~JA 

Basic b u i l d i n g  s t r u c t u r e  
Spec ia l  : ~ t r u c t u r a l  

requirlzmcents 
Spec ia l  .plumbing 

requir'ements 
Spec ia l  e l e c t r i c a l  

r equ ir1ement s 
Spec ia l  (doors (X-ray proof) 
S i t  e dev e lopmen t 
U t i l i  t i e  s 

Equipment 

Medic a1 eqii ipmen t 

$390,400 

598,000 

$9 88,400 

Unit of  
Measure 

--- 

Sq. F t .  

LS 

LS 

LS 
LS 
LS 
LS 

LS 

Unit 
c o s t  

--- 

$29.80 

13,200 

6,000 

10,500 
3,600 
26,900 
18,000 

262,000 

Tota l  
c o s t  

- - -. 
$336 ,OOC! 

257,800 

13,200 

6,000 

10,50O 
3,600 
26,900 
18,000 

$262,0001 

262,000 
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Des ipn  

Fa1 1 out: Sh I 1.t e r 

Unit  of 
Measure 

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

Total. 
C o s t - .  

- - .. 
- 0 -1. 

$598 000 

PROJECT PURP3S.E: 

To provide a d d i t i o n a l  space necessary  t o  house a complete ntediciil 
f a c i l i t y ,  where such func t ions  as emergency t r ea tmen t ,  normal h e a l t h  mainte-  
nance,  and an environmental h e a l t h  program can be performed. 

PROJECT DESCRIPTION : 

This  p r o j e c t  provides  f o r  minor modi f ica t ions  t o  t h e  e x i s t i n g  d ispensary  
b u i l d i n g  and t h e  cons t ruc t ion  of approximately 8,700 square  feet: of . addi t ion-  
a l  o f f i c e ,  l abo ra to ry  and medical support  space.  The ex tens ion  w i l l  be a one 
s t o r y  masonry bu i ld ing .  

PROJECT JUSI’IICATION : 

The imFllementation of a s a t i s f a c t o r y  occupat iona l  medical program is 
e s s e n t i a l  t c  t h e  maintenance of a s a f e  working environment, t h e  preservat : ion 
of h e a l t h ,  and t h e  prompt t rea tment  of on-the-job i l l n e s s e s  and i n j u r i e s .  
E f f e c t i v e  es ,ecut ion of such a program r e q u i r e s  a f a c i l i t y  which i s  adequate 
i n  s i z e  and proper ly  equipped. 

The f a c i l i t y  p re sen t ly  a v a i l a b l e  (a 4,600 square  f o o t  bu i ld ing )  i s  i n -  
adequate t o  provide t h e  normal h e a l t h  maintenance and emergency treatment: 
func t ions  f o r  t h e  c u r r e n t  C i v i l  Serv ice  and c o n t r a c t o r  personnel  r e q u i r i n g  
s e r v i c e .  A s  ii r e s u l t  space has  been improvised through t h e  use  of t r a i l e r s .  

A s  t h e  number of personnel  t o  be served inc reases  t o  approximately 
13,000,  a d d i t i o n a l  space w i l l  be  r equ i r ed  t o  perform t h e  normal h e a l t h  
functionls as well as t o  conduct t h e  a s s o c i a t e d  environmental  h e a l t h  program. 
The b a s i c  ac:tFvi.ties r e q u i r i n g  housing i n  support  of t h i s  l a t t e r  func t ion  a r e  
1ndus t r i . a l  Hygiene, Radia t ion  Con t ro l ,  and San i t a ry  Engineering. Each 
r e q u i r e s  laiboratory f a c i l i t i e s  and equipment f o r  such d i v e r s e  a c t i v i t i e s  as 
c o l l e c t i o n  imd a n a l y s i s  of fumes and d u s t ,  survey and a n a l y s i s  3f  r a d i o a c t i v e  
haza rds ,  t e s t i n g  of water  and sewage, and c o n t r o l  of co r ros ion  arid Fol lut ion. .  

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: None 
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CONSTRUCT ION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

UTILITY INSTALLATIONS - NEW AREA 

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

PROGRAM OFFICJFOR THE PROJECT: 

LOCATION OF YR0.JECT : Merritt Island, Brevard County, Florida 

COGNIZANT NASilLNSTALLATION : John F .  Kennedy Space Center NASA 

TYPE OF CONSqNJCTION PROJECT: Extension 

FUNDING : 

Office of Manned Space Flight 

FY 1965 and Prior Years $220,500 

FY 1966 Estimate 3,898,000 

Total Funding Through FY 1966 $4,118,500 

PROJECT COST -ESTIMATE : 

Land Acquisition 

Construct ioE 

Basic building structure 
Air conditioning 
Tie-in and modifications 
to existing structure 

Utilities 
Site development 
Road 
Primary subs tat ion 

Electric power line 
transf cmier 

Equipment 

Wideband transmission 
equipment; 

Unit of 
Measure Quant itv 

Sq. Ft. 
LS 

LS 
LS 
LS 

Sq. Yd. 

LS 
LF 

LS 

5,500 --- 

--- 
5,500 

--- 

Unit Total 
cost cost 

.-, $508,00Q 

$23.53 129,400 
63,200 63,200 

16,100 16,100 
11,200 11,200 
22,200 22,200 

5.30 44 9 000 

165,700 165,700 
10.22 56,200 

$2,390.000. 

330,000 330,000 
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Wideb and monitoring 

Audio d i s t r i b u t i o n  

Technic i t  c o n t r o l  audio 

Technic i t  con t ro l  

Technica'l c o n t r o l  

Cable 

equipnimt: 

equ ipnwn t: 

equipoient: 

w ideband equipment 

sup poi:^: equipment 

Des ipn 

Fallout: S h e l t e r  (Not f e a s i b l e )  

Unit of 
Measure 

LS 

LS 

LS 

LS 

LS 
LS 

--- 
--- 

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

218,000 218,000 

459,000 459,000 

454,000 454,000 

327,000 327,000 

110,000 110,000 
1,492,000 3,492,000 

--- - - -. 
--- None 

&b 898, OOC! - 
PROJECT PURPi3sE: 

To provide necessary add i t ions  t o  e x i s t i n g  e l e c t r i c a l  d i s t r i b u t ~ o n ,  
communications, and road systems c o n s i s t e n t  wi th  t h e  development of t h e  
John F. Kenned;y Space Center ,  NASA. 

PROJECT DESCRIPTION : 

E l e c t r i c  Power: Approximately 5,500 l i n e a r  f e e t  of t h r e e  conductor 
a e r i a l  cab le  w i l l  be i n s t a l l e d  from t h e  i n t e r s e c t i o n  of Orsino Road iknd 
Banana River Road, p a r a l l e l i n g  t h e  F lu id  Test Safe ty  road,  t o  t h e  oi: .  switch 
ad jacent  t o  t h e  Ordnance Storage Building.  A 10,000 KVA t ransformer and the  
necessary p r o t e c t i o n  devices  w i l l  be  i n s t a l l e d  i n  the  main subs t a t ion .  

Communications: A 5,500 square f o o t  masonry a d d i t i o n  t o  t h e  Cei i t ra l  
Telephone Of f i ce  w i l l  be cons t ruc t ed ,  which w i l l  extend t h e  f u l l  l ength  on 
t h e  nor th  and west s i d e s  of t h e  p re sen t  bu i ld ing .  Outside communica1:ion 
and ins t rumenta t ion  cab l ing  w i l l  be provided f o r  a l l  f a c i l i t i e s  scheduled 
f o r  completion dur ing  t h i s  time frame. Work inc ludes  des ign ,  procurement, 
and i n s t a l l a t i o n  of equipment and cab le  wi th  major equipment coniponeiits 
being t e c h n i c a l  c o n t r o l  and wide band t ransmiss ion  equipment, 

Roads: Approximately 4,000 l i n e a r  f e e t  of varying widths  o f  rotidway i n  
t h e  MILA I n d u s t r i a l  Area w i l l  be provided. 
v i s i o n s  f o r  four - lane  t r a f f i c  on "C" Avenue from Second S t r e e t  south  t o  
F i f t h  S t r e e t ,  and on F i f t h  S t r e e t  from "Bl' Avenue e a s t  t o  "C" Avenue. 

This  work w i l l  complete '?ro-  
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PROJECT JUS7C_KLCATION : 

The expansion of t h e  u t i l i t y  and road systems i s  r equ i r ed  t o  i n c r e a s e  
s e r v i c e  c a p a b i l i t y  t o  meet t h e  o r d e r l y  development of t h e  Merritt I s l a n d  
Launch Area. 

E l e c t r i c  Power - I n s t a l l a t i o n  of aer ia l  c a b l e  i s  r equ i r ed  along 
F l u i d  ' res t  Safe ty  Road t o  provide a loop feed  t o  t h e  F l u i d  Test 
Complex, which w i l l  provide t h e  f l e x i b i l i t y  needed t o  prevent  
l o s s  of tes t  d a t a  and i n t e r r u p t i o n  of ope ra t ions  i n  t h e  event  
of power outage dur ing  t e s t  and checkout ope ra t ions .  I n s t a l l a t i o n  
of a t ransformer i s  necessary  because completion of t h e  FY 1965 
a d d i t i o n  t o  t h e  Operations and Checkout Bui ld ing  w i l l  i nc rease  
t h e  demand on t h e  e x i s t i n g  main s u b s t a t i o n  by approximately 
7,000 KVA, which i s  beyond t h e  c a p a b i l i t y  of t h e  p re sen t  system. 

Communications 

(a) 
1966-67 t i m e  per iod  and concurrent  personnel  i n c r e a s e s  w i l l  
impose requirements f o r  a d d i t i o n a l  communications equipment:. 
New equipment and f a c i l i t i e s  cannot be  accommodated i n  t h e  
e x i s t i n g  Cen t ra l  Telephone Of f i ce  Bui ld ing .  For example, 
space i s  now a v a i l a b l e  f o r  t e n  switchboard p o s i t i o n s ,  bu t  
t h i r t e e n  p o s i t i o n s  w i l l  be needed by 1967. Moreover, space 
i s  needed f o r  requi red  a d d i t i o n a l  swi tch ing  equipment, a 
crypto1g;raphic v a u l t ,  and a d d i t i o n a l  wide-band te rmina l  and 
r e p e a t e r  equipment. 

T h e  completion of new cons t ruc t ion  dur ing  t h e  F i s c a l  Year 

(b) Acldi.tiona1 communication and in s t rumen ta t ion  cab l ing  
w i l l  bc! requi red  t o  provide v ideo ,  audio,  and d a t a  t r a n s -  
miss ic l r i  i n  support  of f a c i l i t i e s  which w i l l  become 
operatj.ona1 dur ing  t h i s  per iod .  The cab l ing  i s  needed t o  
pralvide i n t e r n a l  communication, as w e l l  as a d d i t i o n a l  
commurtj-cat i on  between Merritt I s l and  Launch Area, Cape 
Kennedy A i r  Force S t a t i o n ,  and P a t r i c k  A i r  Force Base. 

Roads .- The bui ld-up of t h e  Merritt I s l a n d  I n d u s t r i a l  Area 
and concen t r a t ion  of personnel  n e c e s s i t a t e s  t h e  a d d i t i o n  
of two l anes  t o  both F i f t h  S t r e e t  and "C" Avenue. More than  
5,000 v e h i c l e s  pe r  day w i l l  u se  t h e s e  major a r t e r i e s .  
Accepted s t anda rds  d i c t a t e  t h a t  t r a f f i c  of t h i s  magnitude 
r e q u i i x s  fou r  l anes  f o r  s a f e  and e f f i c i e n t  ope ra t ion .  

gSTIMATEU --- FUTURE YEAR FUNDING FOR THIS PROJECT: None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

MODIFICATIONS TO LAUNCH COMPLEX 1 7  

AUTHORIZATION --- LINE ITEM: John F. Kennedy Spdce Cen te r ,  NASA 

PROGRAM OFFICE 'FOR THE PROJECT: Of f i ce  of Space Science and ApplicatLons 

LOCATION OF ---- I?RO.JECT: Cape Kennedy , Brevard County, F l o r i d a  

COGNIZANT NA:;AINSTALLATION: John F. Kennedy Space Center , NASA 

TYPE OF C O N S T K C T I O N  PROJECT: A l t e r a t i o n s  

FUNDING : 

FY 196.5 and  P r i o r  Years $77,000 

FY 1966 Estimate 1,300,000 

T o t a l  Funcding Through FY 1966 $1,377,000 

PROJECT COST -- ESTIMATE: 

Unit  of 
Measure Q u a n t i t y  

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

Cons t r u c t i s E  

Unit 
c o s t  - 

--- 

Tota l  
120s t .- 

Equipment $1,300,000 

Opera t iona l  t e l e v i s i o n  

Second stag,e p r o p e l l a n t  

A i r  cond i t ion ing  f o r  

sys  tern LS --- $233,000 233,000 

loading sys  tern LS --- 1,026,000 1,026,000 

envircrunental enc losu re  LS 41,000 41,000 --- 

F a l l o u t  S h e l t e r  (Not f e a s i b l e )  --- --- --- None - --- 
TOTAL .$l> 300 , O E  
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PROJECT PURPOSE : 

This p ro jec t  provides  f a c i l i t y  a l t e r a t i o n s  t o  improve the  D e l t * i  second 
s t a g e  p rope l l an t  loading system, remote TV monitoring sys  tem, arid the envi ron-  
mental  con t ro l  of s e r v i c e  a r e a s  around the  veh ic l e  upper s t a g e s  and :he space-  
c r a f t  . 
PROJECT DESCRIPTION: 

This p r o j e c t  c o n s i s t s  of the fol lowing add i t ions  and modi f ica t ions :  

a.  Second-Stage p r o p e l l a n t  loading system. 
b .  Operat ional  Te lev i s ion  System on pads 17A and 17B 
c. A i r  condi t ion ing  u n i t  f o r  environmental  enc losu res .  

Th,e second s t a g e  p r o p e l l a n t  loading system c o n s i s t s  of two 1,000 g a l l o n  
s to rage  tanks ,  one f o r  the o x i d i z e r  ( i n h i b i t e d  Red Fuming N i t r i c :  Ac i j )  and one 
f o r  the  f u e l  (Unsymetrical Diemethyl Hydrazine) t oge the r  ,with supply l i n e s ,  
va lves ,  a remote console  and flow measuring system. 

The ope ra t iona l  t e l e v i s i o n  system c o n s i s t s  o f :  

a. S i x  21" TV monitors 
b.  Two 17"  TV monitors 
c. TGi.e1ve TV cameras wi th  weatherproof enc losures  
d .  E ight  pan tilt systems 
e .  E ight  zoomar systems 
f .  One c e n t r a l  c o n t r o l  console  
g.  In te rconnec t ing  cables  and f i x t u r e s ,  remote camera se l ec to r  contro:ls,  

and video t ransmiss ion  equipment requi red  f o r  a usable  sys  tern. 

The ope ra t iona l  TV system w i l l  provide remote c o n t r o l  from a c e n t r a l  
console loca ted  wi th in  the  blockhouse wi th  monitors w i t h i n  easy view of the  
Propuls ion  Console o p e r a t o r ,  t he  T e s t  Conductor, the Launch D i r e c t o r ,  and 
Telemetry Tracker .  Weatherproof TV cameras loca ted  a t  each launcher  w i l l .  scan  
p r o p e l l a n t  s e r v i c i n g  system l ines  and ope ra t ions ,  view a l l  veh ic l e  and  space-  
c r a f t  umbi l i  ca I s ,  and observe s p a c e c r a f t  t h i r d  s t a g e  and t h r u s t  augmented 
d e l t a  s o l i d  motor i n s t a l l a t i o n  and opera t ions .  Two TV cameras having wide 
angle  lens  2nd  explos ion  proof enc losures  w i l l  be mounted on e x i s t i n g  mounts 
on each launch deck. Four TV cameras, having pan, t i l t ,  and zoom lens  
f e a t u r e s  w i l l  be mounted on ground l e v e l  near  the  corners  of t he  apron of each 
launcher .  F i c t u r e s  from the launch deck and launcher  apron cameras w i l l  be 
d i sp layed  cn s i x  21" monitors loca ted  i n  the  blockhouse.  A s e l e c t o r  switch 
w i l l  be prcxrided t o  switch from the  s i x  TV cameras of Pad A o r  Pad B. A l s o ,  
two stepping, switches (remote con t ro l l ed  from Hangar AE) w i l l  be provided t o  
s t e p  through t h r e e  TV cameras on each launcher  f o r  remote viewing on e x i s t i n g  
monitors i n  Hangar A E ,  Mission Control  Center .  
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The environmental  enc losure  a i r  condi t ion ing  provides  a 40 t on  a i r  
condi t ion ing  u n i t  and connections t o  e x i s t i n g  duc t s  t o  supply condi t ioned a i r  
t o  the  en.vironnienta1 enc losure  surrounding the  second s t a g e  and s p a c e c r a f t  
leve Is of eac:h gant ry .  Air-condi t ioned environmental  enc losu res  provide con- 
taminat ion p r o t e c t i o n  f o r  the Delta space launch veh ic l e  guidance and c o n t r o l  
area and t o  t:he s p a c e c r a f t  a r ea .  

PROJECT J U S T I F I C A T I O N :  

The second s t a g e  p r o p e l l a n t  loading system i s  requi red  t o  r ep lace  the 
p re sen t  system of t r a i l e r  supply which is manually opera ted  and of i n ; u f f i c i e n t  
capac i ty  (600 ga l lons )  f o r  the  Improved Delta. This  system w i l l  provide 
accu ra t e  remcte con t ro l l ed  p r o p e l l a n t  t r a n s f e r  i n  a s a f e ,  e f f i c i e n t  mmner.  

The ope ra t iona l  t e l e v i s i o n  system w i l l  supplement t he  p re sen t  system 
i n s t a l l e d  i n  1956 t o  support  the s i n g l e  s t a g e  Thor missi le  tests and is 
p re sen t ly  inadequate  f o r  mul t i s t age  veh ic l e  and s p a c e c r a f t  o p e r a t i o n s ,  The 
proposed system provides  a means of v i s u a l  monitor ing f o r  ove ra l l  f l i g h t  
r ead iness  and i s  the  only means of viewing s t r a t e g i c  areas of the veh i c l e  and 
launcher during f u e l i n g  and te rmina l  countdown. This system w i l l  per I i i t  
i n t e r e s t e d  personnel  t o  view the  opera t ions  from a s a f e  d i s t a n c e ,  a l l t !v ia t ing  
congest ion om t h e  launch pad and decreas ing  the  number of people exposed 
dur ing  hazard ous opera t ions .  

The a i r  condi t ion ing  u n i t  f o r  environmental  enc losures  is requi red  t o  
provide a con t ro l l ed  environment f o r  t he  upper l e v e l s  of the  g a n t r i e s  where 
s p a c e c r a f t  and veh ic l e  guidance checkout are performed. S e n s i t i v e  ground 
support  equipnent f o r  s p a c e c r a f t  i s  loca ted  on these  l e v e l s  and needs 
p ro tec t ion .  ‘%is equipment must be ope ra t iona l  ready by June 1966. The 
environmer1ta:l c o n t r o l  i s  now being provided on a l imi t ed  non- in te r fe rence  
b a s i s  by borrowed A i r  Force Eas t e rn  T e s t  Range (AFETR) equipment. AFETR w i l l  
no t  commit: continued suppor t .  

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: None --- 
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N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

TOTAL LAMD 

CONSTRUCTION OF FACILITIES 

4230 
n a t e  s c i e n t i f i c  and t echn ica l  in€ormat ion;  search  f o r  and 
i d e n t i f y  p o t e n t i a l  i n d u s t r i a l  a p p l i c a t i o n s  involved i n  the  
course of research .  

- - - -- -- - ____ 
PROJECT L I N E  ITEM 

._ - ___- - ____ ___ - 

F l i g h t  Control  Research F a c i l i t y  I 
L i f e  Support  Technology Laboratory I 

~ 

Magazine and Test  Area f o r  Highly React ive Chemical Mats. ~ 

Inc rease  Research C a p a b i l i t i e s  of M-6 and 8.5 Tunnels 

~ - -  - 

A L L  O T H E R  P R O J E C T S  

1 [Including 

COGNIZANT 
OFFICE 

OART 
OART 
OART 
OART 

TOTAL CAPITAL INVE STMNT 
;A-Owned Land)  (as o f l u n e  70. 186 

F Y  169 T H R U  
CURRENT Y E A R  

_- 

201.0 
164.0 

50.0 
90.0 

I 
, 58,488.0 

F Y  19 66 
(Estimated) 

3,576.0 
2,492.0 

682.0 
1,500 .O 

(Est imated)  

- 0- - 0- 
- 0- 
-0- 

I (Est imated)  

-7 
3,777.0 

, 2,656.0 
732.0 

1 , 590.0 

NASA FORM 1029 ( R E V .  NOV 64) PREVIOUS EDITIONS ARE ORSOLETE 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

FLIGHT - CONTROL,RESEARCH FACILITY 

AUTHORIZATION LINE ITEM: Langley Research Center 

PROGRAM OFFIXE FOR THE PROJECT: Of f i ce  of Advanced Research a n d  Technology 

LOCATION OF PROJECT : Hanipton, V i r g i n i a  

COGNIZANT NASA INSTALLATION: Langley Research Center 

TYPE OF CONSTRIJCTION PROJECT: New 

FUNDING: 

FY 1965 i1nd P r i o r  Years $201,000 

3,576,000 

$3,377,000 

FY 1966 Est imate  

T o t a l  Fuixling Through FY 1966 

PROJECT cosr ESTIMATE : 

Unit 
c o s t  

T o t a l  
c o s t  

Unit  of 
Measure Quant i ty  

--- Land Acqu i s i t i on  

$2,!38,000 Construct  i on  

Bui Id inp  
Raised f l o o r  
A i r  cond i t ion ing  
E leva to r  
S i t e  work and paving 
Me chani  c a1 u t i  1 i t ies  
E l e  c t r  i cal u t i l i t i e s  

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

$21.48 
89,100 

266,600 
40 , 000 
68 , 900 
30,400 

187 , 600 

1 ,.i55,400 
89,100 

266,600 
40,000 
68,900 
30,400 

187 , 600 

--- 
- - e  

--- 
$L311,000 Equipment. 

P r o  j e c  t i on sphe res  
Fixed base s tudy  s t a t i o n s  
V i s u a l  c.ue g e n e r a t i o n  
S i g n a l  d i s t r i b u t i o n  and 

Building, f u r n i s h i n g  and 
r e  cord ir.g 

e quipnient 

LS 
LS 
LS 

183,000 

470,000 
202,000 

183,000 

$70,000 
202,000 

40 6 , 000 $06,000 LS 

LS 50,000 50 , 000 
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Design 

Fa1 l o u t  She 1 ter 

Unit  of Unit  T o t a l  
c o s t  c o s t  Me as u re  guan t i t y  - 

Sub t o t a l  

TOTAL U i 7 6 , O O O  - 
PROJECT I?URI? OSE : ---- 

This  proj,?c% provides  r e s e a r c h  c a p a b i l i t y  i n  t h e  guidance and con t ro l  
a spec t s  of E u t u r e  manned f l i g h t  miss ions  and fundamental  i n v e s t i g a t i o n s  
l ead ing  ;to t h e  op t imiza t ion  o E  man's performance i n  aerospace s b s t e m : ; .  

PROJECT I IESCRIPTION:  

This  f a c i l i t y  w i l l  be equipped w i t h  r e s e a r c h  dev ices  i n c l u c i n g  . r i sua l  
cue gene ra t ion ,  p r o j e c t i o n  and d i s p l a y  subsystems; a s i g n a l  conci i t io  l i ng  and 
t ransmiss ion  network t o  connect the  c e n t r a l i z e d  equipment wi th  s tudy  s ta t ion: ;  
i n  t h e  f a c i l i t y  ,and wi th  s p e c i a l  purpose s i m u l a t o r s  a t  o t h e r  Langley s i t e s ;  
modularly des igned ,  quick change cockp i t s  f o r  use a t  t h e  s t u d y  s t a t i m s .  Thc! 
f a c i l i t y  w i l l  i nc lude  f l e x i b i l i t y  t o  accommodate a l a r g e  number of w i d e l y  
va r i ed  s t u d i e s  and f e a t u r e s  t o  permit  r a p i d  t es t  s e t u p  and confi-gurat ion 
changes. T h e  f a c i l i t y ,  t o  be housed i n  an a d d i t i o n  t o  the  Data Heduction 
Center ,  w i l l  provide space f o r :  

1. A k ieh  c e i l i n g  a r e a  f o r  two v i s u a l  cue p r o j e c t i o n  sphe res .  

2 .  ThE L i sua l  cue g e n e r a t i o n  and s imula t ion  c o n t r o l  equipment,  
f ixed-base crew s t a t i o n s  (wherein t h e  c r e w  remains s t a ~ i o n a r y  
anc  t he  v i s u a l  cues and s i m u l a t i o n  provide  t h e  e f fec t .  01 
m c t  ion  and suppor t ing  cockp i t  assembly) , checkout and 5,rogram 
p r e p a r a t i o n  areas. 

3 .  A human performance l abora to ry  t o  s tudy  such prclblems 31s 
ir.lioi*mation s e n s i n g ,  d i s p l a y ,  i n t e r p r e t a t i o n  and d e c i s i o n  
making , and human c h a r a c t e r i s t i c s  i n  man-machine s y s t e  ns  . 

4 .  The e f f e c t i v e  i n t e g r a t i o n  of e x i s t i n g  computing equipmnrit 
i n t o  t h e  s imula t ior t  complex, t o g e t h e r  w i t h  new equipment:. 

5 .  The personnel  t o  conduct t h e  manned f l i g h t  c o n t r o l  and humzn 
peirforrnance r e sea rch  as w e l l  as t h e  a l l i e d  r e sea rch  and 
de7Je lopment work i l l  computing techniques  and advanced 
s jmu la t:or technology. 

C:F 5-5 



PROJECT JUS Tl;l?ICATION : 

E f f e c t i v e  i n t e g r a t i o n  of t h e  a s t r o n a u t s  i n t o  t h e  s p a c e c r a f t  system i s  a 
major f a c t o r  i n  t h e  r e l i a b i l i t y ,  s a f e t y ,  and achievement of the  resea1,ch 
o b j e c t i v e s  oE f l t u r e  space f l i g h t  miss ions .  Extens ive  r e sea rch  i s  r equ i r ed  
t o  determine optimum c o n t r o l  t echn iques ,  t o  improve methods of displajdmg 
informat ion  t o  f l i g h t  crews, t o  determine man’s c a p a b i l i t y  and f u n c t i o n  i n  
the c o n t r o l  : ; y s t e i n ,  and t o  determine the  e f f e c t  of guidance and c o n t r o l  on 
the  des ign  oE s p a c e c r a f t  and miss ions .  The use of s imula to r s  o f f e r s  t h e  only 
means f o r  pr3vid ing  an accu ra t e  and r e a l i s t i c  r e p r e s e n t a t i o n  of t h e  f : . igh t  
env i r oime n t . 

The p r i n a r y  e f f o r t  a t  LangJey i n  t h i s  area has  been concerned wii:h t h e  
r o l e  of man i n  the  c o n t r o l  of s p a c e c r a f t .  These s t u d i e s  have been macle 
through t h e  implementation of spec ia l -purpose ,  miss ion-or ien ted  f ‘ ac i l  i t i e s  
such as t h e  Rendezvous Docking Simula tor ,  t h e  Lunar Orbit-Lunar Appro#ich 
Apparatus ,  t h e  Lunar Landing Research F a c i l i t y ,  and t h e  4-man Supersoli ic 
Transpor t  S i n u l a t o r .  These f a c i l i t i e s ,  a l though u s e f u l  f o r  s imul .a t io i  of 
s p e c i f i c  n i i ss icns ,  do  n o t  provide t h e  E l e x i b i l i t y  and a c c e s s i b i l i - t y  m e d e d  
f o r  the  development of advanced d i s p l a y  and c o n t r o l  concepts .  

The P l i e h t  Cont ro l  Research F a c i l i t y  w i l l  p rovide  t h e  b a s i c  t o o l ;  f o r  
conducting advanced r e sea rch  f o r  f u t u r e  manned miss ions .  It w i l  L i n c x p o r a t e  
a v a r i e t y  of s imula to r s  and computing equipment i n t o  a w e l l  i n t e g r a t e 3 ,  
f l e x i b l e  conplex capable  of hand l i n g  r e sea rch  s t u d i e s  wi th  t h e  necessary  
accuracy and ccmipleteness. It  w i l l  a l s o  a l low f o r  i n t e g r a t i o n  oE t he  e x i s t i n g  
s p e c i a l  purpose s imula to r s  i n t o  the new complex t o  c a r r y  ou t  t h e  needed 
r e sea rch  i n  an economical and e f f i c i e n t  manner. 

ESTIMATED --- FLI:.’URE YEAR FUNDING FOR THIS PROJECT: None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

LIFE SUPPORT TECHNOLOGY LABORATORY 

AUTHORIZATION LINE ITEM: Langley Research Center  

PROGRAM OFFICE FOR THE PROJECT: 

LOCATION OF PROJECT: Hampton, V i r g i n i a  

COGNIZANT NASgSNSTALLATION: Langley Research Center  

TYPE OF C0NSTFG:TION PROJECT: New 

FUNDING: 

O f f i c e  of Advanced Research and Technology 

FY 19651 and P r i o r  Years $164,000 

FY 1966 Estinate 2,49 2,000 

T o t a l  Fund ing Through FY 1966 $2,656,000 

PROJECT COST ES'KCMATE: 

Land Acqu i s i t i on  

C o n s t r u c t i s 2  

Building 
Spec ia l  t u i . l d i n g  equipment 
Grading, paving, landscaping 
Mechan ic.a 1 u t  i 1 i t  i e  s 
Elec t.ric:a 1 u t i l i t i e s  

Equipment 

Environnienta 1 s imu l a  t o r  s 
Labor a t  o ~ y  equipment 
Laboratory mechanical systems 

Design 

Unit  of 
Measure 

--- 

Sq.  F t .  
LS 
LS 
LS 
LS 

LS 
Ls 
LS 

--- 

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

.&6 17,000 

$25.44 1,068,400 
92,80O 92,800 
7 3,200 73,200 

168,7011 168,700 
2 13,900 213,900 

$834,000: 

757,200 757,200 
23,400 23,400 
53,400 53,400 

S u b t o t a l  $:!, 45 1,000 
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Unit of Unit T o t a l  
Measure Q u a n t i t y  c o s t  c o s t  - 

F a l l o u t  She11 t e r  

TOTAL $2, L.92 ,OOO - - 
PROJECT PUKPO!X: 

This  p r o j e c t  w i l l  provide r e s e a r c h  c a p a b i l i t y  t o  o b t a i n  and apply t h e  
technology necessa ry  t o  equip f u t u r e  manned space v e h i c l e s  of extended dura- 
t i o n  wi th  optisurn l i f e  suppor t  systems. 

PROJECT DESCRIPTION: 

The L i f e  Support Technology Laboratory w i l l  c o n t a i n  approximately 42,000 
square f e e t  of l abora to ry .  Included i n  t h i s  f a c i l i t y  w i l l  be: 

1. An advanced systems experimental  l a b o r a t o r y  t o  i n i t i a t e  and dzvelop 
promising concepts  f o r  l i f e  support  p rocesses ,  components, and subsyst?ms, 

2. A l abo ra to ry  f o r  t h e  concept ion and i n i t i a l  e v a l u a t i o n  of instrumenta-  
t i o n  t o  monitor and c o n t r o l  advanced l i f e  support  subsystems and . i n t eg ra t ed  
systems, 

3 .  Labora to r i e s  f o r  t h e  e v a l u a t i o n  and t e s t i n g  of advanced concepts  con- 
cerned wi th  water reclamation from b i o l o g i c a l  wastes, humidity c o n t r o l ,  and 
wash f a c i  1 i t  ies , 

4 .  A l a b o r a t o r y  f o r  making test  s e t u p s ,  and in s t rumen t ing  systexrs and 
subsystems f o r  e v a l u a t i o n ,  

5 .  An env:ironmental component and systems l a b o r a t o r y  f o r  t h e  t e s t i n g  
and e v a l u a t i o n  of advanced components and subsystems f o r  t h e  c o n t r o l  cif t h e  
environment c ~ i t l i i n  t h e  s p a c e c r a f t  , 

6 .  A f u l l  scale i n t e g r a t e d  systems t e s t  area which w i l l  c o n t a i n  a l a r g e  
t e s t  chamber required f o r  t h e  e v a l u a t i o n  and subsequent m o d i f i c a t i o n  of com- 
p l e t e  and i n t a g r a t e d  manned l i f e  support  systems inc lud ing  environmen4:al 
c o n t r o l ,  water recovery, food p rov i s ion ,  and waste management, 

7. A major Subsystems test area f o r  t h e  checkout and e v a l u a t i o n  of ve- 
h i c l e  s t r u c t u r e s ,  a i r l o c k s ,  e r e c t a b l e  and deployable  s t r u c t u r e s ,  and Eunction- 
a1 mockups of v a r i o u s  p r o j e c t e d  mis s ions  as w e l l  as f o r  dynamics and : ; tabil i t :)r  
s t u d i e s  a s s o c i a t e d  w i t h  manned v e h i c l e s ,  

8. A temperature  c o n t r o l  l a b o r a t o r y  f o r  t h e  r e s e a r c h  and scale t e s t i n g  
a s s o c i a t e d  w i t h  both p a s s i v e  and act ive thermal c o n t r o l  concepts  f o r  manned 
space v e h i c l e s ,  



9 .  A t e s t  l abo ra to ry  t o  de tepnine  the phys ica l ,  mechanical,  and degra- 
d a t i o n  c h a r a c t . e r i s t i c s  of cand ida te  materials f o r  manned s p a c e c r a f t  and t o  
e v a l u a t e  t h e i  I' t o x i c  c h a r a c t e r  i s  t ics , 

10. A. food and waste management systems l abora to ry  f o r  r e s e a r c h  on 
optimum methods of prepar ing  and d i spens ing  food and process ing  t h e  a s s o c i a t e d  
r e f u s e  and bi .ologica1 wastes, 

11. PA contaminant c o n t r o l  and b i o l o g i c a l  test l abora to ry  f o r  r e sea rch  
on detect i .on,  a n a l y s i s ,  and c o n t r o l  of gas ,  vapor ,  b i o l o g i c a l  and p a r t i c u -  
l a te  toxic: subs tances  occur r ing  i n  s p a c e c r a f t  environments. 

PROJECT JUS TIY I CATION : 

I n  f u t u r i ~  yea r s  man w i l l  engage i n  space e x p l o r a t i o n s  of extended dura- 
t i o n  a t  i r ic reas ing  d i s t a n c e s  from t h e  e a r t h .  Planning f o r  t h e s e  longcr- 
d u r a t i o n  missioiis has  e s t a b l i s h e d  t h e  need f o r  improved l i f e  suppor t  systems. 
P resen t  l i f e  ;upport  systems used on t h e  Mercury v e h i c l e  and planned f o r  
Gemini and A p ~ l l o  are r e l a t i v e l y  s imple con ta in ing  chemical abso rbe r s ,  high- 
p r e s s u r e  gas s to rage ,  and s imple humidity c o n t r o l s .  These non-regenel-at ive 
systems are inadequate f o r  space miss ions  beyond about 30 days.  For .onger 
miss ions  r e g e n e r a t i v e  and rec lamat ion  type  systems must be used t o  avoid ex- 
c e s s i v e  weight p e n a l t i e s .  Longer d u r a t i o n  miss ions  w i l l  a l s o  demand Lhat 
t h e s e  systems, which w i l l  be q u i t e  complex, a l s o  be  extremely rel iablr! .  N e w  
concepts  must be explored and new technologies  e s t a b l i s h e d  i n  o r c e r  t o  pro- 
v i d e  these  miss ions  w i t h  optiaum l i f e  suppor t  systems. 

The primary e f f o r t  f o r  l i f e  support technology has  been concent ra ied  a t  
t h e  Langlsey Research Center .  However, t h i s  e f f o r t  has  been hampered ' iecause 
of t h e  lack  o f  adequate  l a b o r a t o r y  space  and equipment t o  accomplish :he 
planned o b j e c t i v e s  i n  t h i s  a r e a .  This  p r o j e c t  w i l l  provide t h e  1.aboratory 
space needed t o  u n d e r ~ & c  a concent ra ted  r e sea rch  program. Research to be 
accomplished w i l l  inc lude  t h e  development of promising concepts  I-nto t e s t e d  
hardware, the  i n t e g r a t i o n  of t h i s  hardware i n t o  working p ro to type  systems, 
and t h e  eva lua t ion  of t h e s e  s y s t e m s  i n  s imula ted  miss ion  e x e r c i s e s .  3 the r  
r e sea rch  w i l l  d e a l  w i th  t h e  sens ing  and c o n t r o l  of contaminants and t h e  
p e r t i n e n t  a s p e c t s  of r e p a i r  and maintenance. I n  a d d i t i o n  t o  these  inves t iga -  
t i o n s ,  coo rd ina t ion  and i n t e g r a t i o n  of t hese  experiments  and sysi-ems nust  be 
c a r r i e d  out  w i th  o t h e r  s p a c e c r a f t  systems such as t h e  in s t rumen ta t ion ,  
s t r u c t u r e s ,  2 n d  c o n t r o l  systems which i n f l u e n c e  t h e  f i n a l  conf igu ra t ion .  

ESTIMATED --- FU''J'UF.E YEAR FUNDING FOR THIS PROJECT: None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

---- INCIEA813D CAPABILITIES OF 20-INCH MACH 6 AND MACH 8.5 TUNNELS 

AUTHORIZATION - g N E  ITEM: Langley  Research Center 

PROGRAM OFFICX FOR THE PROJECT: O f f i c e  of Advanced Research and 
Techno logy  

LOCATION OF PROJECT: Hampton, V i r g i n i a  

COGNIZANT NASA, INSTALLATION: Langley  Research Center 

TYPE OF CONSTRUCTION PROJECT: New 

FUNDING: 

FY 1965 a n d  P r i o r  Years 

FY 1966, Es tinlate 

T o t a l  Func1::ng Through FY 1966 

PROJECT COST IECIMATE: 

Unit 

$50 , 000 

682,000 

$232,000 

of  Unit  

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

Cons t r u c  t iop  

B u i l d i n g  
F o u n d a t i o n s  and e x h a u s t  

S i t e  .work and p a v i n g  
E lec  t r  i c a  1 u t i l i t i e s  
Mechanica l  u t i l i t i e s  

t u b e  s u p p o r t  

Equ i  p m e s  

Vacuum s t orage s p h e r e  
A i r  c o o l e r s  
Vacuum s y s  t:em 
Equipment i n s  t a l l a t i o n  

Me as u r e  Q u a n t i t y  cost 

--- --- --- 

Sq. Ft. 

LS 
LS 
LS 
LS 

LS 
LS 
LS 
LS 

2,488 30.37 

27 , a70 
8 ,  a80 

67,630 
43 , 140 

154,500 
128,750 
134 , 280 
41,400 

T o t a l  
( :os  t 

$221,070 

7.i , 550 

27,870 
3,880 

67,630 
43,140 

$458.930 

154 , 500 
128 , 750 
134,280 

4 1,400 
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Unit of Unit  T c l t a l  
M e  as ure  p a n t  i t y c o s t  CClS t 

None --- F a l l o u t  S h e l t e r  (Not f e a s i b l e )  --- -- 
$682 ,000 -- TOTAL 

PROJECT PURE’OSE -- : 
This p r c j e c t  w i l l  provide f o r  i n c r e a s i n g  the  r e s e a r c h  capabj.litic!s of 

the 20-Inch Mach 6 and 8.5 tunne l s  i n  t h e  fol lowing r e s p e c t s :  

Reducing, s t a r t i n g  and s topp ing  loads s o  t h a t  winged hypersonic  
veh ic l e s  may be s t u d i e d .  

Providing an o r d e r  of magnitude i n c r e a s e  i n  a v a i l a b l e  Reyno Lds 
number range,  

PROJECT DESCR1:P’IIION: 

This, p r o j e c t  w i l l  provide a 60-foot diameter  vacuum sphe re  t o  i n c r e a s e  
the  r e s e a r c h  c a p a b i l i t i e s  of t he  20-Inch Mach 6 and Mach 8.5 tunne l s .  An 
e x i s t i n g  41-foot diameter  sphere , which does n o t  p r e s e n t l y  s e r v e  thesf 
f a c i l i t i e s ,  w i l l  be connected t o  the  proposed 60-foot sphere t o  a l low com- 
bined use of both sphe res .  A pumping system u t i l i z i n g  e x i s t i n g  pumps and 
motors w i l l  be used t o  evacuate  t h e s e  sphe res .  A w e a t h e r t i g h t  s h e l t e i ,  w i l l  
enclose t h e  pmps ~ a s s o c i a t e d  equipment, and exhaust  a i r  c o o l e r s .  

PROJECT JIJSTI~CATION: 

T h e o r e t i c a l  s t u d i e s  of winged v e h i c l e s  capable  of achieving, sustained 
hypersonic  f l i g h t  speeds i n d i c a t e  very promising a p p l i c a t i o n s  i n  t h e  iirea 
of r ecove rab le  boos t e r s  and e a r t h - t o - o r b i t  f l i g h t .  Experimental  aerodynamic 
s t u d i e s  are requ i r ed  t o  a s c e r t a i n  i f  t h i s  t h e o r e t i c a l  p o t e n t i a l  can b(: 
r e a l i z e d .  The  p r e s e n t l y  c o n s t i t u t e d  tunne l s  a t  Langley a r e  not  s u i t a b l e  f o r  
o b t a i n i n g  the  r equ i r ed  information.  The 20-Inch Mach 6.0 and 8.5 t u n i e l s  are 
c o r r e c t l y  s i z e d ,  and ope ra t e  i n  t h e  r equ i r ed  Mach number range of 5.5 t o  8.5, 
however, t h e  method by which these  i n t e r m i t t e n t  type tunne l s  o p e r a t e  imposes 
such seve re  s t a . r t ing  and s topp ing  aerodynamic loads t h a t  experiments d i t h  
winged v e h i c l e s  are no t  p o s s i b l e .  These l i m i t a t i o n s  can be overcome by 
reducing the batck p r e s s u r e  a t  t h e  downstream end of the  t u n n e l s .  This reduc- 
t i o n  can be acc:omplished by i n c r e a s i n g  the  vacuum c a p a c i t y  a t  t h e  tunne l  e x i t .  

ESTIMATED FUYIYtE YEAR FUNDING FOR THIS PROJECT: None 
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LANGLEY RESEARCH CENTER 
FECAL YEAR, 1966 ESTIMATES 

INCREASE RESEARCH CAPABILITY OF 20-INCH MACH 6 AND MACH 8.5 TUNNELS 
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CONSTRUCTION OF F A C I L I T I E S  

F I S C A L  YEAR 1966 ESTIMATES 

MAGAZ,I:NE: ---- AND T E S T  AREA FOR HIGHLY REACTIVE CHEMICAL M A T E R W  

AUTHORIZATION L I N E  ITEM: Langley R e s e a r c h  C e n t e r  

PROGRAM OFFICII  FOR THE P R O J E C T :  O f f i c e  of A d v a n c e d  R e s e a r c h  and I ’echn0 log :y  

LOCATION OF I ’ I W E C T :  H a m p t o n ,  V i r g i n i a  

COGNIZANT NASA INSTALLATION: Langley R e s e a r c h  C e n t e r  

TYPE OF CONS1”JCTION PROJECT:  New 

FUNDING : 

FY 1965 and P r i o r  Y e a r s  

FY 1966 E s c i r n a t e  

To ta l  Ehmtl in$; Through FY 1966 

P R O J E C T  COST ES‘.CIMATE : 

Land A c t l u i a  i t  i on  

C o n s  t ruc  t i o n  

R o c k e  1: m a g a z i n e  
R o c k e t :  te:; t f a c i l i t i e s  
R o c k e  t: a:; :;ernb ly b u i  Id  ing 
C h e m i c a l  ~ n a g a z i n e  
S i t e  d e v e l o p m e n t  

E q u i p m e  11 t 

D e s i g n  

F a l l o u t  ---- S h e l t e r  ( N o t  feasible)  

$90,000 

1,500,000 

$1,590,000 

U n i t  of 
Me as u r e  

--- 

LS 
LS 
LS 
LS 
L S  

--- 
--- 
--- 

U n i t  
cost  

--- 

$122,400 
337,200 
245,000 
222,600 
572,800 

--- 
--- 

T o t a l  
cost 

$1,500 , 000 

122,400 
337,200 
245,000 
222,600 
572,800 

--- 
N o n e  - 

$1,500,000 - 

C? 5-15 



PROJECT PUKPOSE : 

This p r o j e c t  w i l l  provide permanent type f a c i l i t i e s  t h a t  w i l l  permit t he  
s a f e  conduct of s o l i d  r o c k e t r y  t e s t i n g  wi th  h igh  energy modern p rope l  l a n t s .  
?'he faci1i t i l . s  and tes t  area w i l l  supplement t he  e x i s t i n g  f a c i l i t i e s  Ln the  
hypersonic  pnysics  area. 

PROJECT DES C RIP TION : 

This p r o j e c t  w i l l  provide small r o c k e t  t e s t  f a c i l i t i e s ,  a r o c k e t  
assembly bui lding t o  suppor t  the t e s t  f a c i l i t i e s ,  a r o c k e t  magazine , md 
chemical magazines. Locat ions,  d i s t a n c e s ,  and d e s i g n  f e a t u r e s  wi.11 bt? i n  
accordance with c u r r e n t  s a f e t y  codes t o  permit  c o n t i n u a t i o n  of ongoin,; e f f o r t .  
The t e s t  f a c i l i t i e s  w i l l  i nc lude  t h r e e  test ce l l s  and a c o n t r o l  house wi th  
b a r r i c a d i n g  and d i s t a n c e s  s u i t a b l e  f o r  a rocke t  using 3,000 l b s .  of c l a s s  9 
p r o p e l l a n t  m a t e r i a l .  Concrete and s tee l  s t r u c t u r e  of t he  test s t a n d s  w i l l  be 
designed t o  withstand peak stresses p o s s i b l e  i n  t h e  even t  of r o c k e t  m 3 1 -  
f u n c t i o n s .  The r o c k e t  assembly b u i l d i n g  w i l l  permit ope ra t ions  on a rocket 
of up t o  3,000 pounds of c l a s s  9 p r o p e l l a n t .  The r o c k e t  magazine w i l l  be 
designed f o r  a maximum of 9,000 pounds of class 9 s o l i d  r o c k e t  p r o p e l l a n t .  
The chemical magazine f a c i l i t y  w i l l  provide segmented areas f o r  v a r i o i s  
flammable chemicals u t i l i z e d  i n  the va r i ed  r e s e a r c h  a c t i v i t i e s .  This en t i . re  
f a c i l i t y  w i l l  be loca t ed  on an e x i s t i n g  i s o l a t e d  s i t e .  

P ROJECT JUS T j F I  CATION : 

The primary requirement f o r  t h i s  p r o j e c t  i s  to  p e r m i t  c o n t i n u a t i o n  of 
ongoing program a c t i v i t i e s  i n  f u l l  compliance wi th  c u r r e n t  s a f e t y  codes arid 
s a f e  operaticlna.1 procedures.  The Langley Research Center  has conducted 
programs of r m k e t  motor development and f l i g h t  programs u t i l i z i n g  rocke t  
motors f o r  2C years, 

The miss ions r e q u i r i n g  the Langley rocke t  f a c i l i t y  suppor t  .include: 

1. Nati.orta1 procurement agency f o r  t h e  s o l i d  fue l ed  Scout  rocke t  
(developed a t  Langley) 

Eha lua t ing ,  t roub le - shoo t ing ,  f a i l u r e  a n a l y s i s  
I.mproving performance 

2 .  F1i.g;ht: r e - en t ry  p r o j e c t s ,  such as: 

Apollo suppor t  
Communi cat ions  b l ackou t  
De tec t ion ,  and 

r e - e n t r y  h e a t i n g  

3 .  O r t l i t a l  p r o j e c t s  , such as: 

Plicrometeoroid s tudy  sa te l l i t es  
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4 .  Atmospheric and space probes 

5. Support  of s o l i d  propuls ion  rocke t  development 

This C e n t e r  has  developed a Competence i n  s o l i d  rocke t s  whic.h i s  unique 
and does not  d u p l i c a t e  suppor t  a v a i l a b l e  i n  i n d u s t r y  o r  i n  o t h e r  gove':nment 
l a b o r a t o r i e s  wi th  which Langley s t a f f  f r e q u e n t l y  c o n s u l t .  The p a r t i c i l a r  
competence may b e s t  be i l l u s t r a t e d  by no t ing  t h a t  i t  has  con t r ibu ted  : :reatly 
t o  the p e r f e c t  performance of t he  4-s tage  Scout v e h i c l e  i n  the  last 11) 
launches.  T h e  c o n t r i b u t i o n s  w e r e  based i n  p a r t  on a n a l y s i s  and a t a t i :  f ir ing,: ;  
of i n d i v i d u a l  s t a g e s  i n  ground tes t  f a c i l i t i e s .  

Ex i s t ing  Langley rocke t  f a c i l i t i e s  w i l l  be r e t a i n e d  f o r  use as n?eded but: 
wi th  smaller mctor l i m i t s  i n  accordance wi th  r e v i s e d  s a f e t y  s t a n d a r d s ,  

The Cente-r has  no chemical magazine area f o r  t h e  many chemicals ased i n  
modern technology which are t o x i c  o r  flammable. The number and use of such 
chemicals ,  r m y  i n  p l a s t i c  f a b r i c a t i o n  a p p l i c a t i o n s ,  has  p r o l i f e r a t e d .  
Although s t r i n g e n t  s a f e t y  procedures  are en fo rced ,  good management r e q u i r e s  
t h a t  a s u i t a b l y  res t r ic ted  magazine be provided f o r  r e c e i v i n g  and d i spens ing  
such chemica 1 s . 
ESTIMATED FL:TUF.E YEAR FUNDING FOR THIS PROJECT: None --- 
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LANGLEY RESEARCH CENTER 
FISCAL YEAR 1968 ESTIMATES 

MAGAZINE AND TEST AREA FOR HIGHLY REACTIVE CHEMICAL MATERIALS 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

LEWIS RESEARCH CENTER 
( P l u m  Brook S t a t i o n )  

Page No. 

Location p l a n .  ...................................................... SF 6-1 

SLITnmary... 

Bu i ld ing  a d d i t i o n  f o r  t h e  10x10 f o o t  supe r son ic  wind tunne l  
f o r  d a t a  processing.  ........................................... CF 6 - 4  

Space power' r e s e a r c h  l abora to ry . . . . .  ............................. SF 6 - 8  
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LEVIS RESEARCH CENTER 
FISCAL YEAR 1966 ESTIMATES 

LOCATION PLAN 





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

CONSTRUCTION OF FACILITIES 

TOTAL LAND 

TOTAL CAPITAL INVESTMERT 

e f f e c t s .  The Center main ta ins  t echn ica l  management of many 1 
NASA c o n t r a c t s ,  inc luding  t h e  Centaur,  Agena, M - 1  and l a r g e  1 
s o l i d  p rope l l an t  rocke t s .  I l lnc ludins NASA-Owned I m d l  In 1 

FISCAL YEAR 19 66 BUDGET ESTIMATES 
(Dol la rs  i n  thousands) 

NASA INSTALLATION , , COGNIZANT PROGRAM O F F I C E  LOCATION O F  INSTALLATION COUNTY NEAREST C I T Y  

I 
AI FGK IN>TALLATIOW 

L e w i s  Research CenLer fiavanceci 
"ne~eai-c:i & T e i l i i i d i j g y  , C isve2 and, O h  i o  

1 
. 

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

Research and development i n  the  a rea5  of advanced propuls ion 
and space power genera t ion .  In-house p r o j e c t s  inc lude :  
m a t e r i a l s  and meta l lurgy;  bear ings ,  s e a l s  and h e a t  t r a n s f e r  1 
problems a t  cryogenic  and l iqu id-meta l  t empera tures ;  combus- 1 L A N D  NO. ACRES 

15  
6.395 

239,998.0 

PROJECT L I N E  I T E M  

Bui ld ing  Addit ion t o  10 x 10-foot Supersonic Wind Tunnel 

Space Power Research Laboratory 
f o r  Data Process ing  

A L L  O T H E R  P R O J E C T S  

O F F I C E  

OART 
OART 

- 
-- 

' Y  19 59 T H R U  
CURRENT YEAR 

23.0 
27.0 

if l u n e  70, 19 64 
FY 19 66 

.- - 

( E s t i m a t e d )  
.~~~ 

407.0  
460.0  

' L. -- 
FUTURE YEARS 

(Est inuLed)  

- 0- 
- 0- 

___ 
T O T A L  

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

430.0 
487.0 

- 1/ Inc ludes  Plum Brook S t a t i o n  



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

BUILDING ADDITION TO THE 10  x 10 FOOT SWT 
- FOR DATA PROCESSING 

AUTHORIZATION LINE ITEM: Lewis  R e s e a r c h  C e n t e r  

PROGRAM OllFIC.5 :FOR THE PROJECT: O f f  ice of Advanced R e s e a r c h  and Techxtology 

LOCATION OF I?IIO.JECT: C l e v e l a n d ,  Cuyahoga County,  Ohio 

COGNIZANT NASA INSTALLATION: L e w i s  R e s e a r c h  C e n t e r  

TYPE OF CONSTIIUCT --- ION PROJECT : New 

FUNDING : 

FY 1965 P r i o r  Y e a r s  

EY 1966 E s t i m a t e  

T o t a l  Funding Through FY 1966 

PROJECT COST 13 SIXMATE : ----- 

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

C o n s t r u c t  io.1 

B u i l d i n g  
S i t e  p r e p a r a t i o n  
Roads and p a r k i n g  
U t  il i t i e  :; 

E q uipmeri - t 

Card and t a b l e  c a b i n e t s  
O f f  i c e  f wcn it iir e 

Design 

F a l l o u t  She Ltez 

$23,000 

407,000 

$430,000 

U n i t  of 
Measure 

--- 

Sq. F t .  
LS 
LS 
LS 

LS 
LS 

--- 
--- 

U n i t  
c o s t  -_ 
- - -  

$25.85  
1 ,300  

8 , 1 0 0  
- - I- 

X 5 , l O O  
8 , 2 0 0  

--- 
--u 

T o t a l  
Cos t  -- 

._--  

:1383,700 

374,300 
1,300 

8, PO0 

$23,300 

15,100 
8 , 2 0 0  

..-- 

.. - - 
-a- --_- 



PROJECT PURPOSE: 

Th i s  p r o j e c t  w i l l  provide an accep tab le  l o c a t i o n  f o r  d a t a  process ing  
equipment t h a t  i s  p r e s e n t l y  on o rde r  and r e q u i r e d  t o  process  t h e  inc res sed  
d a t a  load. 

PROJECT DESCRIPTION: --- 
This  p r o j e c t  c o n s i s t s  of a t h r e e - s t o r y  and basement a d d i t i o n  t o  t n e  

10 x 10 Supersonic  Wind Tunnel Bui lding.  The s t r u c t u r e  w i l l  be a s t e e l  
frame wi th  masonry c u r t a i n  wa l l s .  The f i r s t  f l o o r  and basement w i l l  be 
r e i n f o r c e d  concre te .  E x t e r i o r  dimensions w i l l  be approximately 73 f e e t  by 
47 f e e t .  

The basement w i l l  be used f o r  mechanical and e l e c t r i c a l  equipment; t h e  
f i r s t  f l o o r  f c r  o f f i c e  space,  conference a r e a  and t o i l e t  f a c i l i t i e s ;  t h e  
second and t h i r d  f l o o r s  f o r  t h e  new computer and d a t a  process ing  equipment 
and o f f i c e  area.  

The w a l l  between t h e  new and e x i s t i n g  b u i l d i n g s  w i l l  be removed on t h e  
second and th i rd .  f l o o r s  so t h a t  one l a r g e  computer a r e a  w i l l  be obtained.  

Spec ia l  a i r - c o n d i t i o n i n g  equipment w i l l  be used f o r  t h e  equipment w i t h  
comfort condi t : ioning being suppl ied  f o r  t h e  bu i ld ing .  A r a i s e d  f ' loor  system 
w i l l  be used i.n t h e  computer and d a t a  process ing  a reas .  

PROJECT JUSTXITICATION: --- 
Presen t  d a t a  c o l l e c t i o n  systems are incapab le  of p rocess ing  t h e  jncreasetl  

d a t a  load t h a t  :is being  genera ted  i n  suppor t  of such  r e s e a r c h  programs, as t h e  
supe r son ic  t i :mspor t  compressor and t u r b i n e  components, i n j e c t i o n  tes t .s ,  ccnn- 
bus t ion  i n s t a b i l i t y ,  and s imula ted  power system loop tests. To meet c h i s  
requirement ,  a d d i t i o n s  t o  t h e  p r e s e n t  d a t a  system are be ing  purchased,  
i nc lude  a 30,000 sample-per-second d a t a  system and t e l eme t ry  da t a  r educ t ion  
system t h a t  will b e  used t o  process  r a w  d a t a  t apes  of Centaur  and Agena shots , ,  

They 

The a d d i t i o n a l  d a t a  process ing  equipment be ing  d e l i v e r e d  i n  the  next  
twelve months: cannot be housed i n  t h e  p r e s e n t  a rea .  A survey of the  bu i ld ings  
i n d i c a t e s  no a r e a  of adequate  s i z e  t o  accep t  t h e  complete computing i n s t a l l a -  
t i o n  i n  ani e f f i c i e n t ,  coord ina ted  arrangement. A new computer b u i l d i n g  would 
g r e a t l y  exceed the  c o s t  of t h e  proposed add i t ion .  

The l a r g e  d i g i t a l  computers a r e  a modified 1103 and 7094 Mod. - 11. 
These, w i th  t:heir p e r i p h e r a l  equipment, and a l l  of t h e  d i g i t a l  and analog 
d a t a  systems, a r e  p r e s e n t l y  housed i n  two rooms of t h e  10 x 10 Superscnic  
Wind Tunnel ojif tce bu i ld ing .  T h i s  a r e a  i s  a l r e a d y  so overcrowded t h a t  
per iphera l .  equipment f o r  t hose  systems i s  l o c a t e d  i n  a d j o i n i n g  off i c e s .  With- 
ou t  t h e  proposed b u i l d i n g  a d d i t i o n ,  t h e  t e l eme t ry  system w i l l  have t o  be 
remotely I.ocatet1 and a d d i t i o n a l  people  w i l l  be r e q u i r e d  t o  ope ra t e  the new 
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d a t a  systems because t h e  equipment could no t  be  c e n t r a l l y  loca ted , ,  The out-  
pu t  of a l l  d i g i t a l  d a t a  systems i s  accepted by a s i n g l e  computer i2nd i s  for- 
mated f o r  f u r t h e r  d a t a  processing.  The proposed b u i l d i n g  a d d i t i o n  w i l l  
reduce t h e  s c a t t e r i n g  of t h e  systems and thereby  reduce t h e  p o s s i b l e  need 
f o r  a new computer. 

ESTIMBTF.D FUTCRE YEAR FUNDING FOR T H I S  PROJECT:  None 
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LEWIS RESEARCH CENTER 
FISCAL YEAR 1966 ESTIMATES 

BUILDING ADDITION TO THE 10 X 10 FOOT SUPERSONIC WIND TUNNEL FOR DATA PROCESSING 
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CONSTRUCTION OF F A C I L I T I E S  

F I S C A L  YEAR 1966 ESTIMATES 

SPACE POWER RESEARCH LABORATORY 

AUTHORIZA'I'IOH-LI.NE ITEM: L e w i s  R e s e a r c h  C e n t e r  

PROGRAM O F F I C I :  --- FOR THE PROJECT:  O f f i c e  of A d v a n c e d  R e s e a r c h  and 
Technology 

LOCATION OF ----- PELOJECT: C l e v e l a n d  , C u y a h o g a  C o u n t y  , O h i o  

COGNIZANT NASA INSTALLATION: L , e w i s  R e s e a r c h  C e n t e r  

TYPE OF CONS'I'E:UC:TION PROJECT:  New 

FUNDING : 

FY 1965 and E ' r i o r  Y e a r s  $27,000 

FY 1966 Es t i n l a t e  460 , 000 

T o t a l  F u n d i n g  Through FY 1966 $487,000 

PROJECT COST ISKCMATE: ---- 
U n i t  of U n i t  T c t a l  
M e a s u r e  Q u a n t i t y  cost C c s t  

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

C o n s  t ruc: t i c m  

B u i l d  i.ng 
S i t e  d eve :.opme n t  and 

u t i 1 . i t i . e ~  

E q u i p m e  n t 

sq. F t .  13,300 $ 21.21 

LS --- 51,400 

Laboratory f u r n i t u r e  LS 
Me chani cer:. E; up p o r t  services LS 
E l e c t r ' i c a : .  s u p p o r t  services LS 

--- D e s  ign 

F a l l o u t  S h e : l t c ! r  ( N o t  feasible) --- 
c-- 

--- 47,250 
48  , 550 

--- 30 , 700 
--- 

$333,500 

282 , 100 

51,400 

$126,500 

47,250 
48 , 550 
30 , 700 

None -- 
TOTAL 
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PROJECT PUEPOSIS: -- 

This 1)roJec.t w i l l  expand r e sea rch  c a p a b i l i t i e s  i n  e l ec t roche r r i s t r ; , ,  
f u e l  c e l l s ,  fii.;ed sa l t  chemistry,  secondary b a t t e r y  c h a r a c t e r i s t i c s  ant1 t h i n -  
f i l m  photovol1r.si.c c e l l s  as r e l a t e d  t o  fundamentals and development of space 
e l e c t r i c  power s y y s t e m s .  

PROJECT DESCRI'PT ION: 
I_--- 

This pro.jl?ct provides  a new b u i l d i n g  t o  be a t t ached  t o  t h e  e x i s t i i i g  
Energy Conversion Laboratory i n  t h e  west a r e a .  It  w i l l  be a two-story 
b u i l d i n g ,  without  basement, of about  13,000 square f e e t .  The f i r s t  f l o o r  
w i l l  provide €our l abora to ry  areas and housing f o r  c e n t r a l  h e a t i n g  and a i r  
cond i t ion ing  equipment; t he  second f l o o r  w i l l  provide s i x  laboratctry a::eas, 
a n  e l e c t r i c a l  equipment room and two s m a l l  o f f i c e s .  

PROJECT JUSTIFIC.ATION: 

Continued iaprovement i n  chemical r o c k e t  c a p a b i l i t y  gene ra t e s  an e v e r  
i n c r e a s i n g  need f o r  improved a u x i l i a r y  e l e c t r i c  power systems. Since 
s a t e l l i t e s  and space probes r e q u i r e  about one-fourth t o  one-half  watts of 
e l e c t r i c i t : ?  f o r  each pound of space v e h i c l e  weight ,  power s y s t e m s  deve loping 
1-10 k i l o w a t t s  w i l l  soon be needed t o  match the  launch c a p a b i l i t i e s  of 
Sa tu rn  class boos te r s .  Advanced s o l a r  c e l l  systems,  p o s s i b l y  of t he  t l i in-  
f i l m  type ,  and e l ec t rochemica l  power systems w i l l  p l ay  an important p a r t  i n  
f i l l i n g  t h i s  n e e d  f o r  a u x i l i a r y  power. 

The Lewis Research Center  is a c t i v e l y  engaged i n  in-house r e sea rc ' i  aimed 
a t  the  fundamentals of many p o t e n t i a l  space e l e c t r i c  power systems. Largely 
missing from t h i s  Cen te r ' s  r.esearch and development e f f o r t  i s  the i n t e c -  
mediate phase of developing and debugging p ro to type  o r  bread -board dev ices  
and s t u d i e s ,  a t  bench s c a l e ,  of t he  u n i t  processes  r equ i r ed  f o r  f u t u r e ,  high 
power systems. Al so  missing i s  a s i g n i f i c a n t  e f f o r t  on t h e  fundarientals of 
e l ec t rochemis t ry .  This f a c i l i t y  w i l l  f i l l  t hese  gaps.  

The f a c i l i t y  w i l l  provide t h e  c a p a b i l i t y  f o r :  

1. An inc reased  r e sea rch  and development e f f o r t  on t h e  f a b r i c a t i m  and 
e v a l u a t i o n  of t h i n - f i l m  s o l a r  c e l l s .  

2 .  Increased work on improving t h e  performance of convent ional  solar 
c e l l s ,  e s p e c i a l l y  i n  r ega rds  t o  lowering s p e c i f i c  weight:; and i n -  
c r e a s i n g  r e s i s t a n c e  t o  r a d i a t i o n  damage. 

3 .  Research on new types of h igh  energy-densi ty  b a t t e r i e s .  
4.  The development and e v a l u a t i o n  of f u e l  c e l l  components. 
5 .  Research on f u s e d - s a l t  e l ec t rochemica l  systems. 

ESTIMATED FUTURE YEAR F U N D I N :  EPR THIS PROJECT: None --- 
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N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

__ -- 

The mission of t he  Manned Spacecraf t  Center  i s  the  develop- CONTRACTOR AND OTHER PERSONNEL 

ment of spacec ra f t  f o r  Manned Space F l i g h t  programs. The T O T A L  A L L  PERSONNEL 

CONSTRUCTION OF FACILITIES 

- _ _  - ___ .. 

1 ,519  I 2,907 3,720 
5,796 1 7 , 7 1 8  8 ,531  

L A N D  

I (Including 'VASA-Owned Land) (a _____- 
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1 COGNIZANT 
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Modif ica t ions  t o  the  Environmental Tes t ing  Laboratory 
Center  Support  F a c i l i t i e s  

MSF i MSF 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

MODIFICATIONS --- TO THE ENVIRONMENTAL TESTING LABORATOR’J: 

AUTHORIZATION --_I- LINE ITEM: 

PROGRAM OFFICE --_- FOR THE PROJECT: 

LOCATION OF ERCJECT: Clear Lake,  Harris County, Texas  

COGNIZANT --- NASA INSTALLATION: Manned S p a c e c r a f t  Center 

Manned S p a c e c r a f t  Center 

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

TYPE OF CONSTRUCTION PROJECT: A l t e ra t ion  

FUNDING: 

FY 1965 and E’rior Years $41,830,000 

FY 1966 E s t i m a t e  3,600,000 

T o t a l  Funding, Through FY 1966 345,430,000 

PROJECT COST ESTIMATE: 

Unit  of 
Measure 

Land Ac qui E; i t :  i on  

Cons t r u . c  t i . c n  

Bu i I d  in@, 
S i t e  p r e p a r a t i o n  
U t i l i  t i e s  

E q u i p m e z  

Data a c q u i s i t i o n  system 
Mecha.nic.al pumping sys tern 
Di f  f u s i c m  pumping and b a c k i n g  

Hot g a s e o u s  n i t r o g e n  

Cool i.ng va t:er sys tern 
Leak det:cxt:ion 
Ins trumeri ta t ion 
H e 1  ium r e f  irigerat ion  s y s  tern 

sys ten1  

r e c  i r c : u l a t i o n  sys t e m  

Sq. F t .  
LS 
LS 

LS 
LS 

LS 

LS 
LS 
LS 
LS 
LS 

Unit  
cost -- 
-- - 

$26.26 
12,200 
71,700 

210,500 
27 8,6013 

292,800 

630,500 

10 2,500 
277,200 

91,200 

--- 1,473; 300 

T o t a l  
cost -. 

--- 
$243,400. 

159,500 

71,700 

- 3,356,600 

210,500 
278,600 

292,800 

630,5001 

102,50Ci 
277,200 

1,473,300 

(:F 7-3 
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Unit  of Un i t  To ta l  
Measure Quant i ty  c o s t  cost 

.I_ 

--. --- --- None F a l l o u t  ---- She1 t e r  (Not f e a s i b l e )  - 
TOTAL &- 

PROJECT PURPOSE -- : 

To provide  the Environmental Chambers w i t h  an  inc reased  s imula t ion  
c a p a b i l i t y ,  w i t h  improved ope ra t ing  e f f i c i e n c y ,  and w i t h  a d d i t i o n a l  s a f e t y  
f e a t u r e s  f o r  t h e  a s t r o n a u t s .  

PROJECT DE SCR.I:PIIION : --- 
This  pro:lec:t w i l l  p rovide  f o r  ex tens ions  t o  t h e  Pump Equipment Wing 

(approximately i! ,800 square  f e e t )  and R e f r i g e r a t i o n  Equipment Wins (approx- 
imate ly  3,30Ci square  f e e t )  t o  accommodate a d d i t i o n a l  equipment f o r  the  vacuum 
pumping s y s t e m .  A hard l i n e  d a t a  l i n k  system w i l l  be cons t ruc t ed  between the  
Environmental Tes t ing  Laboratory and t h e  I n t e g r a t e d  Mission Cont ro l  Center 
(IMCC), Cen t ra l  Data F a c i l i t y  and t h e  Vib ra t ion  and Acoust ic  Laboratory.  

Other mod i f i ca t ions  t o  t h e  chambers w i l l  i nc lude  t h e  a d d i t i o n  of a c losed-  
loop o r b i t a l  s iniulator ,  a gas  l e a k  d e t e c t i o n  system, a 40,000 f o o t  hold-mode, 
and a hot  gaseous n i t r o g e n  r e c i r c u l a t i o n  system. 
t h e  a i r  cond i t ion ing  and coo l ing  water systems w i l l  be expanded. 

To suppor t  t h e s e  mod i f i ca t ions ,  

PROJECT XI ST1:I:ICATION: 

Modif ica t ion  of t h e  environmental  chambers i s  r e q u i r e d  t o  achieve optimum 
space s imula t ion  and t o  provide  a d d i t i o n a l  s a f e t y  f o r  t h e  a s t r o n a u t s .  A 
closed-loop o r b i t a l  s imu la to r  f o r  computer programming t h e  i n t e n s i t i e s  of t h e  
s o l a r  simulator:; and p o s i t i o n s  of t h e  l u n a r  p l ane  nust be provided t o  o b t a i n  
a c c u r a t e  simu:lai:ions and test  da t a .  To permi t  more r e a l i s t i c  s i rnula t i  ons, t he  
Env i r  onmeri tal. Te s t i ng  Laboratory,  ground o p e r a t i o n a l  f 1 i g  h t  con tr 01 ec [u ipmen t 
and real t ime d a t a  r educ t ion  equipment must  be in t e rconnec ted  t o  form an  
ope ra t ing  system. The hard l i n e  d a t a  l i n k  system w i l l  perform t h i s  func t ion .  

A t  p r e s e n t  , t h e  chamber i s  evacuated from atmospheric  p r e s s u r e  t o  maximum 
vacuum wi thout  a s t o p ,  
provided to a Eford t h e  a s t r o n a u t s  g r e a t e r  s a f e t y .  This  f e a t u r e  w i l l  pe rmi t  
t h e  chamber and a l l  i n s t rumen ta t ion  t o  be checked p r i o r  t o  proceeding t o  t h e  
hard vacuum r e g  ion (lO'7mHg). 

A c a p a b i l i t y  t o  hold t h e  chamber a t  40,000 f e e t  must be 

To a c h i e r e  g r e a t e r  e f f i c i e n c y  of o p e r a t i o n ,  a d d i t i o n a l  vacuum purlping 
must be provfided t o  dec rease  t h e  unproduct ive vacuum pumpdmn time. ::he 
planned a d d i t i o n  w i l l  reduce t h i s  unproduct ive  t i m e  from 12 hours t o  4 hours.  
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The i n s t a l l a t i o n  of a ho t  gaseous n i t r o g e n  r e c i r c u l a t i o n  system Ls 
r e q u i r e d  t o  i n c r e a s e  t h e  chamber o p e r a t i n g  e f f i c i e n c y .  The ho t  ,s,aseoiis n i t r o g e n  
r e c i r c u l a t i o n  s y s t e m  w i l l  dec rease  t h e  cryopanel warm-up from 24 hour;  t o  4 
hours,  thereby,  p e r m i t t i n g  t h e  chamber t o  be r e p r e s s u r i z e d  much soone::, upon 
completion of a test. The cryopanels  must be warmed t o  nea r  ambient remper- 
a t u r e  b e f o r e  r e p r e s s u r i z i n g  t h e  chamber i n  o rde r  t o  p reven t  t h e  c ontaininat i on  
of t h e  cryogenic  system. 

The manual l e a k  d e t e c t i o n  methods now employed are t i m e  consumin:: and 
p r e s e n t  p o t e n t i a l  d e l a y s  t o  t h e  test program. 
d e t e c t i o n  system w i l l  c o r r e c t  t h e s e  d e f i c i e n c i e s .  

The p l annes  automatic  'teak 

ESTIMATED --- FUTURE YEAR FUNDING FOR THIS PROJECT: None 
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MANNED SPACECRAFT CENTER 
FISCAL Y E A R  1966 ESTIMATES 

MODIFICATIONS TO SERVICE MODULE TEST STAND NO. I WSMR 
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MANNED SPACECRAFT CENTER 

FISCAL YEAR 1966 ESTIMATES 

MODIFICATIONS TO THE ENVIRONMENTAL TESTING L A B O R A T O R Y  
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MANNED SPACECRAFT CENTER 

FISCAL YEAR 1966 ESTIMATES 

MQDIFICATIONS TO THE ENVIRONMENTAL TESTING LABORATORY 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

CENTER SUPPORT FACILITIES 

AUTHORIZATION --- LINE ITEM: 

PROGRAM OFFICE FOR THE PROJECT: Office of Manned Space Flight 

Manned Spacecraft Center 

LOCATION OF ---- PR13JSCT: Clear Lake, Harris County, Texas 

COGNIZANT NASI~ ---- INSTALLATION: Manned Spacecraft Center 

TYPE OF CONSTliUC'l'ION PROJECT: New 

FUNDING: 

FY 1965 and Prior Years $56,000 

FY 1966 Estimate 800,000 

Total Funding Through FY 1966 $856,000 

PROJECT COST ESTIMATE: 

Unit of 
Measure 

Land Acquisition --- 
Construction 

War e ho-us e 
Site development 
Uti lit ies 

Sq. Ft. 
LS 
LS 

Equipment --- 
--- Design 

Fallout Shelter (Not feasible) --- 

PROJECT PURPOZE: 

Total 
cost 

--- 
$300,000 

1536,200 
LOO, 300 
63,500 

- - -  
- - -  

None - 
~ 3 0 0 , 0 0 0  - 

The purpcse of this project is to provide the necessary additional ware- 
house space fcr receiving, storing and issuing spacecraft components, spare 
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parts and geni5rial supplies in support of the Manned Spacecraft Center devel- 
opment and test programs. 

PROJECT DESCK LPTLON: 

This project will provide for the construction of a warehouse buj.lding 
with an area of approximately 61,000 square feet. 
single story:, high-bay structure, 20 feet high, and will be constructed of 
steel frame and precast concrete wall panels. 
32,000 square feet will have a controlled environment for storage of space- 
craft spare piXrtS. 

The building will tfe a 

An area of approximately 

PROJECT JUSTII?ICATION: 

The construction of warehouse space has been planned as part of the 
phased construction to meet the requirements of the engineering and acimini- 
strative operations as the Apollo development and test program is intensified. 
Fiscal Year 1.962 and Fiscal Year 1965 Construction of Facility programs pro- 
vided approxinately 52,100 square feet of warehouse space at the Clear Lake 
site. The: Fiscal Year 1966 facility will provide an additional 61,OOC square 
feet. Appror::,mately 70,000 individual line items will be handled in support 
of the developmcmt and test program. These 70,000 items will require ap- 
proximately 9i3,OOO square feet of storage area. The balance of the space is 
required for I-ec:eiving, storing and issuing general supply items such as 
tools, film, piping, transformers, wire, and administrative supplies. 

ESTIMATED --- FUI'IJRE: YEAR FUNDING FOR THIS PROJECT: None 

CF 7-12 



MANNED SPACECRAFT CENTER 

YECU L W l C  

YT Y T  OFFICE 

I I I I I I I I I  I +  3 1 1 1 1  

FISCAL YEAR 1966 ESTIMATES 

CENTER SUPPORT FAClLlTl ES 

1 Ii I I I I I I I I  

- 
1 I I I I I I I I I  

I 

A 

1 

M & i N T F N A N r F  

AVENUE 'E 

> 
I- C 

W L 

L 0 

W z 

7 0 

PER S PE CT I VE 

i 

L E G E N D  
PARTIAL SITE PLAN 1962 PROGRAM 

1965 PROGRAM 
0 1966 PROGRnM SCALE IN FEET 

534,- 0 .  

-I_ 

PLAN- MIbbIUN SUrPUK I W A K t H W U S t  
20 0 40 w, 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

MARSHALL SPACE FLIGHT CENTER 

Location plan.  ..................................................... 
S L 1 I I I I T l a r y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ . . . . . . . . . . . . . . . .  

Off ice  of Manned Space F l i g h t  Pro jec ts :  

Non-destructive t e s t i n g  laboratory.  .............................. 
Additions t o  ma te r i a l s  labora tory  ................................ 
Test engineering bui ld ing  extension.. . . . . . . . . . . . . . . . . . , . . . . . . . . . .  

Extension t o  high pressure  gas system...... ...................... 
LOX s to rage  f a c i l i t y . . . .  ......................................... 

P4ige No. - 
CI' 8-1 

C1: 8-2 

Clp 8-3 

CI? 8-6 

CI' 8- 10 

CI' 8- 13 

CI' 8- 19 

CF 8 



760-398 0 - 6 5  

, .-" 
I 

' .  
. 8. 

LlOINt l  
EXISTING FACI. ITlE! 

LEGEND 
u r n -  
' M S F C  IIOUNIIARY 

... ". 



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

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 19 66 BUDGET ESTIMATES 

-- 
(Dol la rs  i n  thousands) 

NEAREST C ITY 1 COUNTY 
I-"-v 

NASA I N S T A L L A T I O N  COGNIZANT 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  

Marsildll space r?ig,ht r G R  8 h S T A L L A T ' O "  

~ ~ 1 1  n i- C T T  1 1 I P , A i ab ana 
- 64 1 T v  - 2  6 5  

o^ntrrr  1 Manned Space F l i g h t  Hun t sv i l l e ,  Alabama 1 Madisoii I L L - - - - -  _.I_ 
- - 

c v  i q  66 1 -  
___ 

t - ~ - -  
r i  ! >  P E R S O N N E L  S T R E N G T H  - -  - 7 

I 
U G L L L L . .  

L--- _ _  - 
l N S T A L L L T I O N  MiSSlON 

NASA PERSVNNEL < : r i d  u; Y i G ,  7 ,355.  7,220; J,1%5 
The mission of the Marshall  Space F l i g h t  Center i s  t h e  I CONTRACTOR AND OTHER PERSONNEL : 5.454 , 5,986 : 6,088 
development of  launch veh ic l e s ,  engines  and veh ic l e  systems 1 TOTAL ALL PERSONNEL I 12,809 , 13,206 1 13,283 

I- 

f o r  Manned Space F l i g h t  programs. The Center a l s o  performs L A  NO I NO ACRES 

t- - 
p__ 

~ 

- NASA-OWNED _ _  - -  -A. 1.786 advanced s t u d i e s  and research  i n  the  genera l  f i e l d  of 
a s t r o n a u t i c s .  

PROJECT L I N E  I T E M  

Non-Destructive Tes t ing  Laboratory 
Addit ions t o  Mate r i a l s  Laboratory 
T e s t  Engineering Building Extension 
Extension t o  High Pressure  Gas Systems 
LOX Storage F a c i l i t i e s  f o r  West Tes t  Area 

- 
L A  

- ... 
- m 

N 
I A L L  O T H E R  P R O J E C T S  

' "'HER GOVERNMENT AGENCY-OWNED 1 __-___ - 
I 64 

1 1,850 

1 

C"- __p- 
N O H - F E D E R A L  ( 1  rndes  i a s e m e n t s i  

I 1 
-7 __ _- TOTAL LAND 

TOTAL CAPITAL INVESTMENT 19 223,843 - 0  
I / !nc ludrnz  VASA-Owned 1 and)  i a c  of J u n e  30. 1 9  64 I 
1 

COGNIZANT 
O F F I C E  

MSF 
MSF 
MSF 
MSF 
MSF 

I 
59.0 I 

I 
I 72.0 1 
i 1,478.0 I 1 

117.0 1 
I 

76.0 
I i 

I 
I 

FY  1966 i F U T U R E  YEARS T O T A L  

(Lstrmated)  I ( E s t i m a t e d )  

' 
ALL   YEAR^ 1 (Est imated)  - _ _  f 

708.0 
1,107.0 ' 

616.0 I 
1 ,415.0 

930.0 

-0- 767.0 
-0 - 1,179.0 
-0- 2,094.0 

I 1,532.0 -0- 
1,006.0 -0- 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

NON-DESTRUCTIVE TESTING LABORATORY 

AUTHORIZATION-LINE ITEM: 

PROGRAM OFFICEFOR THE PROJECT: 

LOCATION OF PR.OJECT: Huntsville, Madison County, Alabama 

COGNIZANT NAShdINSTALLATION: 

TYPE OF CONSTE.UCTION PROJECT: New 

FUNDING : 

Marshall Space Flight Center 

Office of Manned Space Flight 

Marshall Space Flight Center 

FY 1965 and Prior Years $59,000 

FY 1966 Eotiriate 708,000 

Total Funding Through FY 1966 $767,000 

PROJECT COST IXCIMATE : 

Land Acquisition 

Construct ion 

Basic building structure 
Special structural 
requ Frement s 

Air conditioning 
Integral equipment 

Site development 
Utilities 

(Such a s  special doors) 

Equipment 

Lab o ra t c~ ry equipment 

Unit of 
Me as ur e Quantity 

Sq. Ft. 8,780 

LS --- 

Unit 
cost 

$28.216 

3 7 ,000 
34,900 
41 , 000 

25 , 600 
59,300 

262,100 

Total 
cost 

Ii445 .goo 

248,100 

37,000 

41 , 000 
34,900 

25,600 
59 I 300 

$262 'I 100. 

262,100 
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Unit of Unit To ta l  
Measure Q u a n t i t y  c o s t  c o s t  - 

Des ipn  

Fa1 l o u t  She1.i:eq 

TOTAL Q08,OOO - 

To provicli? f o r  t he  c o n s t r u c t i o n  of a l abora to ry  f o r  development: of non- 
d e s t r u c t i v e  ma1:erials t e s t i n g  arid i n s p e c t i o n  techniques.  

PROJECT DESCRl:I?TliON : 

The facil . : i ty w i l l  be  cons t ruc ted  as a s i n g l e  s t o r y ,  conc re t e  block 
s t r u c t u r e ,  wit:h 21 gross  area of approximately 8,800 square  f e e t .  The i n t e -  
r i o r  area will.  be d iv ided  i n t o  l a b o r a t o r i e s  wi th  minimal o f f i c e  space a d  
necessary  mechimica1 equipment The s t r u c t u r e  w i l l  inc lude  f o u r  c e l l s  wi th  
r a d i a t i o n  shict:ldin@; and i n t e r i o r  wal l s  cons t ruc t ed  of monoli.thic r e in fc  rced 
conc re t e .  A I:ild:iation monitor ing system, access  and i n t e r l o c k  system, and 
au tomat ic  shutclown equipment w i l l  a l s o  be included.  Purchase,  i n s t a l l z . t i o n ,  
and checkout o:E high-energy i n s p e c t i o n  equipment, u l t r a s o n i c  and eddy c u r r e n t  
i n s p e c t i o n  eqiiiprnent, X-ray d i f f r a c t i o n  and i n f r a r e d  r a d i a t i o n  instrumcnta-  
t i o n ,  and s u r f a c e  in spec t ion  equipment w i l l  be provided as p a r t  of t h e  total .  
i n t e g r a t e d  f a c i l i t y .  

PROJECT JUST1I::CCATION : 

Non-desti:uctive t e s t i n g  i s  a technique used 
i n  m a t e r i a l s  without  impair ing the  use fu lness  o r  
t h e  materials i e s t ed .  Although it  i s  considered 

t o  d e t e c t  and measure d e f e c t s  
degrading t h e  proper t j . es  of 
t o  be one of t h e  most mean- 

i n g f u l  forms o E  {res t ing  a v a i l a b l e  t o  space v e h i c l e  development , t h e  s tc i te-of-  
t h e - a r t  i n  b o t h  indus t ry  and Government l a g s  f a r  behind t h e  development and 
a p p l i c a t i o n  o:E new m a t e r i a l s .  The pena l ty  t o  t h e  space program i s  e i tk .e r  t h e  
impos i t ion  of .addit:ional s a f e t y  f a c t o r s ,  w i t h  a t t endan t  i n c r e a s e  i n  wej.ght , o r  
a compromise :LII r e l i a b i l i t y .  

A l l  know rnethods f o r  non-des t ruc t ive  t e s t i n g  r e q u i r e  furthe.: develop- 
ment through i combination of such techniques as X-ray, i s o t r o p i c  r ad io -  
graphy, u l t ra -sc ln ic  t e s t i n g ,  eddy cu r ren t  t e s t i n g ,  i n f r a r e d  in spec t ion ,  and 
chemical surfEct: inspec t ion .  The performance of t hese  techniques r e q u i r e s  
t h e  i r i t egra t  ion of  personnel  and a s s o c i a t e d  equipment wi th in  a s i n g l e  properly 
i - c l . i t c d  f a c i l i t y ,  s i n c e  high energy and r a d i a t i o n  sources  a r e  g e n e r a l l y  i n -  
vt)ived. Exis t  i r g  l abora to ry  space a v a i l a b l e  f o r  t h i s  func t ion  i s  c u r r e n t l y  
l imi t ed  t o  a : m a l l  room i n  the  Mate r i a l s  Laboratory. Without t h i s  f a c i l i t y ,  
t l  le impor tan t func t ion  of developing non-des t r u c t  i v e  t e s t i n g  t echiii que s cannot 
b t' per  formed. 

EST'L?IATED 1;UTlJRE Y l A R  FUNDING FOR THIS PROJECT: None CF 6-4 



MARSHALL SPACE FLIGHT CENTER 
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CON STRUCT I O N  OF F AC I L I T  I E  S 

FISCAL YEAR 1966 ESTIMATES 

ADDITIONS TO MATERIALS LABORATORY 

AUTHORIZATION LINE I T E M :  Marshall  Space F l i g h t  Center  

PROGRAM O'E'FICX --- FOR, THE PROJECT: 

LOCATION OF PROJECT: H u n t s v i l l e ,  Madison County, Alabama 

COGNIZANT NASA INSTALLATION: Marshall  Space F l i g h t  Center 

TYPE OF CONSTIWUCTION PROJECT : Extension 

FUNDING : 

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

FY 1965 and P r i o r  Years $72,000 

FY 1966 Esliirnate 1,107,000 

To ta l  Funcl:ing Through FY 1966 $1,179 .OOO 

PROJECT COST ISSTIMATE : 

Unit of Unit  To ta l  
M e  a s u r  e Quant i ty  c o s t  c o s t  - 

Land Acqu i s i t i on  

Cons t ruc t  io?! 

Basic buiidling s t r u c t u r e  
I n t e g r a l  e quipmen t i n -  

Spec ia l  s t r u c t u r a l  r e -  

Spec ia l  e : . ec t r i ca l  re- 

A i r  cond i t ion ing  
S i t  e dew! .-opmen t 
U t i  1 i t .  i e  5; 

c luding  crane  and e l e v a t o r  

qu i  reme 11 t :; 

qu i r e m e :  n t  ts 

EquipmenL 

Laboratory 

2 22,000 

S q .  F t .  22,534 $23.83 537,000 

LS - - -  30,900 30,900 

LS --- 9,400 9,400 

LS - - -  10,400 10,400 
LS - - -  292,000 992,000 
LS - - -  7,300 7,300 
LS - - -  35,000 35,000 

a 85,000 

LS - - -  185,000 185,000 
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Unit of Unit  T o t a l  
Measure Quant i ty  c o s t  c o s t  - 

-0 - - - -  - - -  - - -  
I_-- 

Fa1 l o u t  She 1 t e r  

TOTAL $1,107,000 -- 
PROJECT PURPOSE : 

This  f a c i l i t y  w i l l  provide t h e  a d d i t i o n a l  l a b o r a t o r y  space r equ i r ed  f o r  
the  superv is ic 'n  of r e sea rch  and development c o n t r a c t s  i n  material:; technology 
suppor t ing  t h e  k p o l l o  f l i g h t  program. 

PROJECT DESCR.I:PTION : 

The project: w i l l  provide f o r  t he  c o n s t r u c t i o n  of t h r e e  a d d i t i o n s  t o  t h e  
Mate r i a l s  Latioratory Bui ld ing  and f o r  t h e  procurement, f a b r i c a t i o n ,  ins ta l  - 
l a t i o n ,  arid checkout of a s s o c i a t e d  l a b o r a t o r y  equipment. The a d d i t i o n s  t o  the 
eas t  s i d e  of  r:he e x i s t i n g  s t r u c t u r e  w i l l  inc lude :  a s i n g l e - s t o r y  L-sfaped 
s t r u c t u r e  app:roximately 5,500 square f e e t  t o  house a w e t  ins t rument  cltemical 
l a b o r a t o r y ;  a s i ng le - s to ry  s t r u c t u r e  130 f e e t  by 50 f e e t ,  approximate1 y 
6,500 square Eecrt t o  house developmental welding and chemical meta l lurgy  
l a b o r a t o r i e s ;  and a two-story a d d i t i o n  100 f e e t  by 51 f e e t ,  approximat.ely 
10,500 square f e e t ,  connected co t h e  c e n t e r  wing of t h e  Materials Laboratory 
Bui ld ing  1:o h3use phys ic s ,  engineer ing  and environmental l a b o r a t o r i e s  

Cons t ruc t ion  f e a t u r e s  w i l  L be compatible wi th  t h e  e x i s t i n g  tai1d:ing 
( conc re t e  s l a b ;  conc re t e  b lock)  and p a r t i t i o n e d  i n t o  l a b o r a t o r y  rind oEf ice  
space, 

PROJECT JUSTJFCAT ION : 

The e x i s t i n g  Materials Div i s ion  Laboratory war; cons t ruc t ed  by  t h e  Army 
i n  support  of m a t e r i a l s  engineer ing  a c t i v i t i e s  f o r  t h e  Redstone and J J p i t e r  
programs. W i t h  t h e  t r a n s f e r  of t he  f a c i l i t y  t o  NASA and the  advent of t h e  
Sa tu rn  programs,, t h e  p rogres s ive ly  inc reas ing  r e s p o n s i b i l i t y  and workload 
of t he  Mate r i a l s  D iv i s ion  has  n e c e s s i t a t e d  a twofold i n c r e a s e  in personnel 
and a conunensurate inc rease  i n  t h e  amount and s i z e  of t e s t  and l a b o r a t o r y  
equipment. Spece a v a i l a b i l i t y ,  however, remained s t a t i c  throughout t hese  
major expans:Lons of personnel and equipment, The r e s u l t  i s  an overcrowded 
f a c i l i t y ,  and an i n a b i l i t y  t o  i n s t a l l  t h e  necessary  l a b o r a t o r y  appa ra tus .  
The addit.ionc; t o  t h i s  l abo ra to ry  are designed t o  a l l e v i a t e  c u r r e n t l y  over -. 
crowded c:ond i t i o n s  and permit t h e  r e l o c a t i o n  of expensive and s e n s i t i v e  
i tems of  l abora to ry  equipment i n t o  adequate sur roundings .  

The Mate r i a l s  Div is ion  provides  d i r e c t  support  t o  a l l  c e n t e r  elements 
i n  the  a r e a  $of m a t e r i a l s  technology. The Div i s ion  a l s o  supe rv i se s  arid 
evaluate:; t he  work o f  suppor t ing  r e sea rch  technology c o n t r a c t o r s ,  as we l l  
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a s  the  m a t e r i a l s  programs conducted by prime c o n t r a c t o r s .  This  irc1udd:s 
developmental engineer ing ,  des ign ,  e v a l u a t i o n ,  t e s t i n g ,  inspec t ior . ,  ancl 
f a i l u r e  a n a l y s i s  oE m a t e r i a l s  used on launch v e h i c l e s .  The Div is ion  a . s o  
maintains  a program of s u r v e i l l a n c e ,  t e s t i n g ,  and in spec t ion  throughou: 
the  l i f e  of each veh ic l e  with a view towards continuous inco rpora t ion  
of  improvements which w i l l  assure the  h ighes t  degree of v e h i c l e  reli-  
a b i l i t y  . 

Development work with new materials i s  a l s o  a v i t a l  func t ion  i n  o rde r  
t o  achieve a genera l  upgrading of the  v e h i c l e .  The newer t i t an ium a l l o y s ,  
bery l l ium and bery l l ium composite m a t e r i a l s ,  supe ra l loys ,  magnesium- 
l i t h i u m  a l l o y s ,  polymeric m a t e r i a l s ,  ceramic m a t e r i a l s ,  and s p e c i a l t y  
ma te r i a l s  inc luding  l u b r i c a n t s ,  f l u i d s ,  and e l e c t r i c a l  m a t e r i a l s  a r e  
examples of ttiis e f f o r t .  Work with new techniques ,  such a s  improved 
welding and j o i n i n g  methods, cryogenic  and high temperature i n s u l a t i o n  
schemes, f i l ament  windings,  ma te r i a l  re inforcements ,  improved energy cm-  
vers ion  and r egu la t ion  methods a r e  examples of  e f f o r t s  i n  t h i s  a r e a .  In 
a d d i t i o n ,  s i n c e  many veh ic l e  and ground support  equipment problems devzlop 
because of ma te r i a l  o r  component f a i l u r e s ,  i t  i s  e s s e n t i a l  t h a t  a compre- 
hensive program and c a p a b i l i t y  be maintained t o  diagnose f a i l u r e s  and 
recommend remedial  a c t i o n .  For example, the  l abora to ry  i s  c u r r e n t l y  i n -  
v e s t i g a t i n g  w e l d  design a l lowables  and to l e rances  i n  an e f f o r t  t o  reduce 
the  weight of 1a.unch v e h i c l e  s t a g e s  without  impair ing s t r u c t u r a l  i n t e g r i t y .  
Some of t he  l a b c r a t o r y ' s  p a s t  c o n t r i b u t i o n s  inc lude :  (1) the  development 
of  a s p e c i a l  Externa l  i n s u l a t i o n  material which can reduce the  weight o f  
the  S - I 1  s t a g e  b y  1,500 pounds; and (2)  the  development of  a new type o f  
l u b r i c a n t  s u i t  a b  l e  f o r  both space environment and the  extremely h igh  load 
cond i t ions  prc,va,lent on the  launch pads.  

ESTIMATED FU'IJE: YEAR FUNDING FOR THIS PROJECT: None 
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CONSTRUCT I O N  OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

TEST ENGINEERING BUILDING EXTENSION 

AUTHORIZATJON IJ&E ITEM: Marshall  Space F l i g h t  Center  

PROGRAM O E U Z X O R  THE P ROJECT: 

LOCATION C B  € ' R O b m :  

COGNIZANT NASA IDSTALLATION: Marshall  Space F l i g h t  Center  

T Y P E O F R & T I O N  PROJECT : Extension 

FUNDING : 

Off ice  of Manned Space F l i g h t  

Hun t sv i l l e  , Madison County, Alabama 

FY 196!i and I?rior Years $1,478,000 

FY 1966 E:; t i i n a t e  616,000 

Tota l  I?unding Through FY 1966 $2.094.000 

PROJECT COST ES'IXMATE : 

Unit of 
pleasure 

--- Land A c i d g J t  ion  

Construct ion 

Bu i 1 d ing Sq. Ft. 
S i t e  development LS 
U t i l i t i e s  and paving LS 

E q u i p m e n t  

Off ice  fu .m.i ture  and 
equ iprren t 

Design 

LS 

--- Fa1 lou t  SIX: 1 t. e r- (Not f e as i bl  e ) 

Quant i t  y 

--- 

19,500 --- 
e-- 

Unit 
c o s t  

$24.70 
14,200 
36,000 

Tota l  
cos t  

$5 31 800 

4 3 1 ,6 00 
14,200 
36 ,000 

S84.2OQ 

84 ,  200 
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To provitde adequate engineer ing  space requi red  t o  house Test Divis ion 
personnel who work i n  d i r e c t  support  of research ,  development and accept -  
ance t e s t i n g  of boos te rs ,  engines  and components f o r  t h e  Saturn 1.B and 
Saturn V p r o j e c t s .  

PRaT ECT D E S C & E U :  

This p r o j e c t  w i l l  provide f o r  t h e  cons t ruc t ion  of a 19,500 square foot  
ex tens ion  t o  t h e  e x i s t i n g  Test  Engineering Building (lc’4666) t o  house engi -  
neer ing  and admin i s t r a t ive  personnel .  The bu i ld ing  w i l l  be a two-sto cy 
r e in fo rced  concre te  s t r u c t u r e  approximately 40 f e e t  wide by 225 f e e t  in 
l eng th ,  connected t o  t h e  e x i s t i n g  bu i ld ing  by a two s t o r y  c o r r i d o r ,  a>prox-  
imately 28 f e e t  wide by 24 f e e t  long. It w i l l  be equipped wi th  movable 
type p a r t i t i o n s ,  f l uo rescen t  l i g h t i n g ,  composition t i l e  f l o o r s ,  and tne  
necessary hea t ing  and cool ing  systems. 

Tes t  Div is ion  personnel  r e q u i r e  admin i s t r a t ive  and engineer ing  space 
wi th in  t h e  remotely s i t e d  Test  Area. Two admin i s t r a t ive  type  bu i ld ings  
are now a v a i l a b l e  wi th  a t o t a l  n e t  f l o o r  area of 37,500 square f e e t .  These 
bu i ld ings  a re  now housing, a t  85 square f e e t  p e r  person, a t o t a l  of 442 
Test  Division. employees. An a d d i t i o n a l  230 people a r e  housed i n  36 t r a i l e r s  
wi th  a t o t a l  of 20,000 square f e e t ,  o r  87 square f e e t  pe r  person.  

Tra i le rE axe b a s i c a l l y  an u n s a t i s f a c t o r y  method f o r  housing engineer -  
ing  and admir . is . t ra t ive personnel  on a long term bas is .  Within t h e  Test  
Area, t r a i l e r s  a r e  even more u n s a t i s f a c t o r y  s i n c e  evacuat ion  i s  necessary 
dur ing  t h e  nl;.merous s t a t i c  t e s t  f i r i n g s  of  t h e  F-1 engine and S-L s tages .  
I n  add i t ion ,  a c t i v a t i o n  of t h e  S-IC S t a t i c  Test Stand r e q u i r e s  r e l o c a t i o n  
of t h e  t r a i l e r s  away from t h e  Tes t  Div is ion  c e n t e r  of ope ra t ions  which 
f u r t h e r  downgrades ope ra t iona l  e f f e c t i v e n e s s  and e f f i c i e n c y .  

The planned a d d i t i o n  t o  t h e  Test  Engineering Building w i l l  .provide 
space f o r  Tes t  Div is ion  employees i n  q u a r t e r s  which w i l l  permit support  of 
t h e  Apollo Px:og;ram wi th  maximum e f fec t iveness .  

E;STIMATED FIJJUE Y W U N D I N G  FO- PR O J E U :  None 
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MARSHALL SPACE FLIGHT CENTER 

FISCAL Y E A R  1966 E S T I M A T E S  

T E S T  ENGINEERING BUILDING EXTENSION 
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CONSTRUCT I ON OF F AC I L  I T  I E  S 

FISCAL YEAR 1 9 6 6  ESTIMATES 

EXTENSION TO HIGH PRESSURE GAS SYSTEMS 

AUTHORIZATEN-I.NE ITEM: M a r s h a l l  S p a c e  F l i g h t  Center 

PROGRAM 0FFIC:E: --- FOR THE PROJECT: 

LOCATION OF E’ELOJECT: Huntsvil le,  Madison County, Alabama 

COGNIZANT NASA INSTALLATION: M a r s h a l l  S p a c e  F l i g h t  Center 

Office of Manned S p a c e  F l i g h t  

TYPE OF CONSWX&TION PROJECT: E x t e n s i o n  

FUNDING: 

FY 1965 a n d  P r i o r  Years 

FY 1966 E s t  imrite 

T o t a l  Fund:Lng Through  FY 1 9 6 6  

$117,000 

1 ,4  15,000 

$1,532,000 

PROJECT COST ‘ESTIMATE: 
Unit  of 
Measure guan t i ty  

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

Constructioz 

B u i l d i n g  
S i t e  d e v e l o p m e n t  and 

u t i l i t i e s  

Equ ipmen t  

Compressclrs ,  p i p i n g  and 

S t o r a g e  vessels 
valves 

Design 

F a l l o u t  Sh.r!lt:er (Not f e a s i b l e )  

Sq. F t .  5,540 

--- LS 

Unit To ta l  
Cost cost -. 

j8207,900 

$23.92 132,500 

75,40C 75,400 

u!, 207,100 

664 , 700 664,700 
542,400 542,400 

- - I .  --- 
e-.- None, 

$1,415,000 

- 
- 
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PROJECT PUIZP0S:Z : --- 
To provide  the a d d i t i o n a l  high p res su re  a i r  and helium capabi 1 Fty required.  

t o  suppor t  t h e  Saturn V tes t  program. 

PROJECT DE SCR'I  PTION: ----_ 

This  p r o j e c t  p rovides  f o r  expansion of t h e  c e n t r a l i z e d  High Presslire Gas 
Systems F a c i l i t y .  Expansion of t h e  a i r  compressor f a c i l i t i e s  inc ludes  
(a) a d d i t i o n  (of two 20-foot bays t o  the  east end of t h e  a i r  compressor bu i ld -  
ing; (b) a c q u i s i t i o n  and ins taLLat ion  of two a i r  compressors w i t h  a coinbined 
capac i ty  oE 1,100 s tandard  cubic  f e e t  p e r  minute a t  3,500 pounds p e r  square 
inch g r a v i t y  (ps ig ) ,  and two 1,250 cubic  foo t  compressed a i r  s t o r a g e  b4,ttles; 
(c) in te rcsnnec t io i i s  t o  t h e  e x i s t i n g  d i s t r i b u t i o n  system, and (d) i . n s t , i l l a t i on  
of a c e n t r a l  con t ro l  system. 

Addit ions t o  the high p r e s s u r e  helium system include:  (a)  t he  a d d i t i o n  
of t h r e e  20-foot bays t o  the  west end of t h e  a i r  compressor bu i ld ing ;  (b) t h e  
i n s t a l l a t i o n  of two 5,000 p s i g  helium compressors which w i l l  be r e l o c a t e d  from 
t h e  remote Helium Compressor S t a t i o n  t o  t h e  a i r  compressor bu i ld ing;  ( 2 )  a 
new low temperature  type  helium p u r i f i c a t i o n  system w i t h  v a l v e s ,  p i p i n $ ,  and a 
c e n t r a l  c o n t r c l  system; (d) two 500 p s i g ,  6,000 cubic  f o o t  helium r e c e i v e r s  f o r  
r a i l  car shipments,  and one 5,000 p s i g  1,250 cubic  f o o t  helium bot . t le  €or  high 
p res su re  s t o r a g e ;  and (e) suppor t  f a c i l i t i e s  such as r a i l r o a d  s i d i n g ,  i n l o a d i q  
s t a t i o n , a s  w e l l  as  a l l  t he  necessary d i s t r i b u t i o n  p ip ing .  

PROJECT J U S T I F I C A T I O N :  --- 
By e a r l y  ca lendar  year  1967, four  major new f a c i l i t i e s  (S-1C S t a t i c  T e s t  

Stand, F-1 Engine Test Stand, Sa turn  V Dynamic T e s t  Stand,  and t h e  Second Dual 
Components Tes t  Stand) w i l l  be  approaching f u l l  ope ra t ion  and wil:L over tax  t h e  
e x i s t i n g  c a p a b i l i t y  f o r  supplying high p res su re  a i r  and helium t o  t h e  Test Area. 
The p r e s e n t  a i r  compressor capac i ty  can suppor t  a requirement  f o r  40,000,000 
s tandard  cubic feet  p e r  month; by 1967 t h e  demand w i l l  r i se  to  50,000,000 
s tandard  cubic feet  p e r  month. 

High p res su re  helium i s  used f o r  purging and p r e s s u r i z i n g  l i q u i d  hydrogen 
and l i q u i d  oxygen systems and tanks.  It i s  a l s o  used f o r  p r e s s u r e  pumping 
l i q u i d  hydrogen from tanks  i n t o  v e h i c l e  systems. 
l i q u i d  hydrogen i n  t h e  Apollo Program cons iderably  g r e a t e r  q u a n t i t i e s  of helium 
w i l l  be requi red .  
cubic  f e e t  p e r  month; by 1967 t h e  u s e  rate i s  expected t o  reach  2,500,000. 

With t h e  increased  use of 

Current  usage of gaseous helium averages  1,800,000 s tandard  

The h e l i u m  requirement  i s  c u r r e n t l y  m e t  by a compressor s ta t l lon loca ted  
approximately two miles from t h e  p r i n c i p a l  area of usage. 
b o t t l e s  ( capac i ty  of approximately 230 s tandard  cubic  f e e t )  are used p e r  month 
as t h e  supply medium. By conver t ing  from t h e  small p o r t a b l e  K b o t t l e s  system 
t o  a centrali.::ecl compressor system, w i t h  a d d i t i o n a l  high p r e s s u r e  s to rage ,  andl 
a f i x e d  d i  str".btition p ip ing  system, t h e  increased  requirement  can be  met. 
Reloca t ion  of t h e  two e x i s t i n g  compressor u n i t s  t o  a c e n t r a l l y  loca t ec  high 
p r e s s u r e  gas j i a c i l i t y  w i l l  permi t  more e f f i c i e n t  and economical s e r v i c e ,  

Nearly 1,000 K 
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part icu1arl .y  when coupled with a r a i l  d e l i v e r y  system. 

ESTIMATED FUTIJRE -- YEAR FUNDING FOR THIS PROJECT: None 
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MARSHALL SPACE FLIGHT CENTER 

FISCAL YEAR 1966 E S T I M A T E S  

EXTENSION TO HIGH PRESSURE GAS SYSTEMS 
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E L EVAT I ON 

MARSHALL SPACE FLIGHT CENTER 

FISCAL YEAR 1966 E S T I M A T E S  

EXTENSION TO HIGH PRESSURE G A S  S Y S T E M S  
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CONSTRUCT1 ON OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

LOX STORAGE FACILITIES FOR WEST TEST AREA 

AUTHORIZATION --- LINE ITEM: 

PROGRAM OF1;IC:E ---- FOR THE PROJECT: 

LOCATION OF PROJECT: Hun t sv i l l e ,  Madison County, Alabama 

COGNIZANT NASA INSTALLATION: Marshall  Space F l i g h t  Center 

TYPE OF CONSTRUCTION PROJECT: New 

FUNDING: 

Marshall  Space F l i g h t  Center 

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

FY 1965 and P r i o r  Years $76,000 

FY 1966 Est imate  $930,000 

To ta l  Fundir.2 Through FY 1966 $1,006,000 

PROJECT COiST ESTIMATE: ---- 
Unit  of 
Measure 

Land Acquis.j.tj.on 

Construc.t ion 

Tank pad and foundat ion 
S i t e  deve:,opment and u t i l i  t ies  

Equ ipmerif 

Tank 
Pip in$: 

Design 

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

PROJECT PIJRPOSE: --- 

LS 
LS 

Gals. 
LS 

--- 

Uni t  
c o s t  

--- 

$28,700 
163,900 

2.40 
197,400 

--- 
--- 

Tota l  
c o s t  -- 

28,700 
163,900 

- $7  3 7 J 400 

540,000 
197 , 400 

--- 
N o  ne 

2 930,000 
--I_ 

To provide  t h e  LOX s t o r a g e  c a p a c i t y  r equ i r ed  t o  meet Eull  d u r a t i o n  f i r i np ;  
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schedules on t h e  +IC and F-1 sm:ands f o r  t h e  Sa turn  V. 

PROJECT DE lSCR IPTIOIV : ----__ 
This p r o j e c t  w i l l  pruvi.de €or  t h e  c o n s t r u c t i o n  of a LOX S torzge  F i i c i l i t y  

near  t he  F-1 Engine S t a t i c  Test Stand. The f a c i l i t y  w i l l  c o n s i s t  of a 225,000 
g a l l o n  sphe r i czL l ,  vacuum jacke ted  LOX s t o r a g e  tank w i t h  a s s o c i a t e d  t r a n s f e r  
p ip ing  ( inc lud in3  a connection to t h e  e x i s t i n g  s i x  inch  l i n e  from t h e  :;-IC 
Stand) ,  trans.E3r c o n t r o l  s t a t i o n ,  pumps, f i l t e r s ,  v a l v e s ,  paving and s:.ding 
f o r  bo th  t r u c k  and tank car unloading, Necessary u t i l i t i e s ,  services and s i t e  
work are iriclii(3ed. 

PROJECT J U  !;TIP KAT I O N  : ---- 
The oi:ig:ina:l c o n s t r u c t i o n  program f o r  t h e  F-1 Engine and S-1C Sta1:ic Test 

Stands provided :for: c o n s t r u c t i o n  of two 225,000 g a l l o n  LOX s to rage  ,tanl:s t o  
s a t i s f y  t h e  init:ial. needs of both f a c i l i t i e s .  Normally t h e  F-1 Engine r e q u i r e s  
75,000 gall.ona o:E LOX and t h e  I:;-1C Stand 425,000 g a l l o n s  f o r  f u l l  diirat:ion 
f i r i n g s .  The eai:.I-y phases of tilie program c a l l e d  f o r  t h e  t e s t i n g  a f  s i n g l e  
engines wit:h p rogres s ive  combinations of one, t h r e e  and f i v e  engine:;. 

A s  t h e  t e s t i n g  program p rogres ses  and f u l l  d u r a t i o n  f i r i n g s  becomc: mor'e 
f r e q u e n t ,  t:he exis t:ing c a p a c i t y  becomes inadequate.  For example, simulatiori  
of a twelve-hour hold r e q u i r e s  "topping-off I '  a t  a ra te  of 16,000 gall1or.s pe r  
hour t o  make up for t h e  bo i l -o f f  rate. The f u l l  d u r a t i o n  f i r i n g s  whiclr. comp1et:e 
t h i s  t e s t  a.re 1101: p o s s i b l e  w i t h  t h e  e x i s t i n g  LOX s t o r a g e  capac i ty .  An a d d i t i o n -  
a l  s i g n i f i c a n t :  l i m i t a t i o n  of e x i s t i n g  c a p a c i t y  i s  d i s r u p t i o n  of ope ra t ions  f o r  
maintenance: o r  r e p a i r .  Although maintenance can be scheduled, r e p a i r s  are 
f r e q u e n t l y  unf'oreseen, and as a consequence pose t h e  g r e a t e s t  threat: t c  t e s t f n g  
schedules .  

Marketing, cond i t ions  a l s o  a f f e c t  t h e  LOX s t o r a g e  problem. LOX s u p p l i e r s ,  
who were previcnmly s o l e l y  dependent upon NASA and t h e  Army as custcimexs, have 
now expanded the  market t o  inc lude  r e g i o n a l  s t ee l  m i l l s .  Thus, on ly  a porti.on 
of t h e  s u p p l i e r s '  p roduct ion  c a p a c i t y  is now a v a i l a b l e  t o  NASA, 
scheduling LOX d e l i v e r i e s  i s  dependent upon f a c t o r s  such as weather equipment 
fa i lures ,  hardware d e l i v e r y  and misce l laneous  de l ays ,  i nc reased  c a m c i t y  t o  
s t a b i l i z e  de1ikeer.y schedules  becomes e s s e n t i a l .  

Sirice 

The problems se t  f o r t h  above can be so lved  w i t h  maximum e f f i c i e n c y  and 
economy througi t h e  a c q u i s i t i o n  of a t h i r d  225,000 g a l l o n  c a p a c i t y  LOX s t o r a g e  
tank. Althougk t h i s  tank w i l l  b a s i c a l l y  serve t h e  F-1 Engine T e s t  Stand, i t :  
will a l s o  provide r e s e r v e  c a p a c i t y  f o r  "topping-off" t h e  S-1C t ank ; ,  and 
provide  f o r  greater f l e x i b i l i t y  of o p e r a t i o n  whenever tanks  are ouz of s e r v i c e  
f o r  m i n t e n a n c e  c'r r e p a i r .  
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M A R S H A L L  SPACE FLIGHT C E N T E R  

FISCAL YEAR 1966 ESTIMATES 

LOX STORAGE FAC!L!TIES FOR THE WEST TEST AREA 
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N AT I O N  AL AEKON AUT I CS AN D S PACE ADMIN I STRATI ON 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

MIClIOUD PLANT 

- Eage No. 

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

Surmnary ................................................................. CF 9 -2  

O f f  i ce  of Maiineirl S p a c e  F l i g h t  P r o j e c t :  

Iniprovexoents t o  storm drainage s y s t e m  ............................. (:F 9 - 3  

CF 9 
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N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 19 66 BUDGET ESTIMATES 

____ ~ (Do l l a r s  i n  thousands) - 
N E A R E S T  C I T Y  N A S A  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  O F  I N S T A L L A T I O N  ~ C O U N T Y  

r n m  I N ~ T A I  i &TION I 

M i  rhqud P lan t  Manned SDace F l i g h t  New Orleans.  La. 1 Orleans Pa r i sh  ' New Orleans 
- 

I P E R  5 0  N N E  L 5 T  R E  N(; T H 

'NASA P E R S O N N E L  (Fnd of t e a r )  

' F Y  19 5h ' F Y  19 6 5  + F Y  13 66 
312 i 320 I 

10 985 ' 12,050 ! 11.450 

t 
__ ~ 

I N 5 7 4 L L 4 T I O N  M I S S I O N  - 
1 281 * 

The mission of the Michoud P lan t  i s  the  manufactur ing of the  GNTRACTOR AND OTHER PERSONNEL 

boos te r  s t age  f o r  t he  Saturn family of launch v e h i c l e s .  I TOTAL A L L  ~ E R S O W N E L  i 1 1 x 1 2 ~ 3 6 2  I 11.770 
1 -  L A N D  -1- N o c R E s ~ . . -  

NASA-OWNED I 8 39 - ~~- ~ 

I O T H E R  G O V E R N M E N T  AGENCY-OWNED 7 7 2  

1 T O T A L  L W D  1 91 1 
1 .  1 N O N - F E D E R A L  ( L e a s e s  e a s e m e n r s j  

_ _  __ ~ 

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

Improvements t o  the  Storm Drainage System 

I C O G N I Z A N T  ~ F Y  1962 T H R U  
O F F I C E  C U R R E N T  Y E A R  

+ - 1  - 

MSF , 24.0 

F Y  19  66 
(Esirmated)  

300.0 

n 
h: 

u2 
I 
N 1 

A L L  O T H E R  P R O J E C T S  $55,494 .O _ _  r- , ,, . 

1 . -  

F U T U R E  Y E A R S  
(Est imated)  

.. - ~- 

-0- 

T O T A L  
A L L  Y E A R S  
(Est imated)  ~. .___ 

324.0 

TOTALS .o 300 
-i_l__. 

NASA FORM 1029 \ R E V .  NOV 64 ,  PREVIOUS t ~ i ~ i o h ~  A R E  ~ U S O L C T E  



CONSTLWCT I O N  OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

IMPROVEMENTS TO S T O I .  DRAINAGE SYSTEM 

AUTHORIZATICgUJNE ITEM: Michoud P l a n t  

PROGRAM OFFICE FOR THE PKOJECT: O f f i c e  of  Manned S p a c e  F l i g h t  

LOCATION OF €'RClJECT: New Or 1 eans , Or leans P a r  i s h ,  L o u i s i a n a  

COGNIZANT NAZAINSTALLATION: Marshall S p a c e  F l i g h t  C e n t e r  

TYPE OF CONST'RCCTION PROJECT: New 

FUND I N G  : 

FY 1965 a n d  P r i o r  Years 

FY 1966 Est imate  

T o t a l  Funding  Through FY 1966 

PKOJECT COST ESTIMATE : 

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

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

E qu ipmen t 

Des ign  

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

$24,000 

300,000 

$324.000 

Unit  of Uni t  T o t a l  
Measur  e Q u a n t i t y  - Cost c o s t  

--- --c --- - Nbne 

TOTAL g o o ,  000 
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PKOJECT PUN?OSE : 

To provide storm dra inage  improvements a t  t h e  Michoud P l a n t  necessary  t:o 
prevent  f 1ood:Ing and damage of e x i s t i n g  f a c i l i t i e s  and equipment ~ 

PROJECT DE5;CRI:PTZON : 

This  proLiect provides  f o r  storm dra inage  improvements a t  t h e  Michoud 
P l a n t  necesf,ary t o  p r o t e c t  such f a c i l i t i e s  a s  t h e  manufacturing b u i l d i n g ,  t h e  
f i n a l  s t age  checkout bu i ld ing ,  t h c  high p res su re  t es t  bu i ld ing ,  ad jacen t  
roads and pzrk ing  a r e a s .  

S p e c i f i c  i tems of  work c o n s i s t  o f :  r e h a b i l i t a t i o n  of  t h e  e a s t  and south  
s t o r a g e  r e s e r v o i r s  ad jacen t  t o  t h e  levees ;  replacement of d e f i c i e n t  d ra in  
l i n e s ;  cons t ruc t ion  of  new open d i t c h e s  t o  c a r r y  s torm dra inage  t o  the  
r e s e r v o i r s ;  cons t ruc t ion  of new d r a i n  l i n e s  and ca tch  bas ins  t o  connect wi th  
the new d i t c h e s ;  f i l l i n g  and grading of a reas  ad jacen t  t o  the  new d i t c h e s  and 
e x i s t i n g  r e s e r v o i r s  i n  o rde r  t o  improve s torm run-of f ;  and seeding  and sodding 
of a l l  the  graded areas f o r  c o n t r o l  of e ros ion .  

'PROJECT JUSTIFICATION: -- 

The e x i s t i n g  Michoud dra inage  system c o n s i s t s  of a network of o3en d i t c h e s  
and d r a i n  p i p e s  leading t o  ca tch  bas ins  and r e s e r v o i r s .  Storm water from the  
r e s e r v o i r s  is  pumped over a levee i n t o  a cana l .  A r e s i d u a l  i s  c o n t i w o u s l y  
maintained i n  the r e s e r v o i r s  t o  supplement the  Michoud f i r e  p r o t e c t i o n  s y s t e ~ n .  

The ex tens ive  network descr ibed  above i s  r equ i r ed  because of thc: heavy 
r a i n f a l l  i n  :he Michoud-New Orleans area. Weather Bureau records  shocr t h a t  
t h e  average iinnual amount t o t a l s  64 inches (15 year f requency) ,  wi th  a 
maximum t.wenty-four hour r a t e  of 1 3 . 7  inches and a maximum one hour l a t e  (of 
3.4 inches .  The a rea  i s  a l s o  s u b j e c t  t o  t r o p i c a l  storms which occur about  
once every two yea r s .  Such a network f o r  removal of storm dra inage  i s  
e s s e n t i a l  t o  prevent: excess ive  ponding and damaging f loods .  

Through many years  of p l a n t  i n a c t i v i t y  and t h e  r e s u l t i n g  lack  of 
maintenance, t h e  Michoud dra inage  system l o s t  much of i t s  e f f e c t i v e n e s s .  
S i l t  and s ludge  accumulated throughout t h e  system, and many l i n e s  s u f f e r e d  
s i g n i f i c a n t  damage. I n  a d d i t i o n ,  new cons t ruc t ion  has added lar,<e paved 
a r e a s  which P a v e  increased  both t h e  rate and q u a n t i t y  of run-of f .  
work i n  suppcrt  of c r i t i c a l  areas and new cons t ruc t ion  has  been performed:, 
a comprehensive p r o j e c t  i s  r equ i r ed  t o  i n t e g r a t e  t h e  e n t i r e  system and 
provide the  necessary f lood  p r o t e c t i o n  t o  ope ra t ing  a r e a s  and equipment. 

Although 

ESTIMATED --- FUT'URE YEAR FUNDING FOR THIS PROJECT: None 
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N A T I O N A L  A t R O N 4 u T I i C S  A N D  S P A C E  A D M I N I S T R A T I O N  

CONSTRUCTION OF FACILITIES 

FISCAL Y E A R  19 6 6  BUDGET ESTIMATES 
( D o l l a r s  i n  Thousands) 

~ _ . _ . .  - ?.,.-.*.-...- -_,.--... ̂ - - . - -  . . . . . - . . . . .. . . . .. - - . . . . . ~ .... ~~ ~ 

t U H  I N S I A L L A I  ION M i s s i s s i p p i  T e s t  
:.ianned Space 71 i g h t  - :' R c i l  i ty 

l N S T A L L * l  , - ) *  MISSION 

i dary 7 <ver i  Ni sq ;  Hanc ock  Bay S t .  L o n i s ,  Miss, 
I P E R S O N N E L  S T R E N G T H  1 F Y  19 64 F Y  19 65 I FY 19 6 6  

N A S A  PERSONNEL { f i n d  o/ I r w )  43 126 143 
C Z N T R A C T O R  ANG O T H E R  P E R S O h N E L  248 ~ ~ 1,113 , 2,3W- - 

1 , 2 3 9  j 2 , 4 9 2  

~~ 

TOTAL ALL PERSOHNEL ~ 291 s t a t i c  t e s t  ~- 

P R O J F C T  L I N E  ITEM 

- 

A d d i t i o n  t o  S - I 1  S tage  Checkout o. Storage  F a c l l i t y  
Gerlc-rai S u p p o r t  F a c i l i t i c s  

C O G N I Z A N T  F Y  1 9  62 T H R U '  F Y  1 9  66 
O F F I C E  C U R R E N T  Y E A R  ~ /fi rtrmnted) 

I 

MSF 4,748.7 1,177.0 
NSF 60.C 944.0 

~ __ 
F U T U R E  YEARS A L L  T O T A L  YEAR5 

( F  stirnoted) 1 ( E s t i m a t e d )  - ~~~ _. - 

- 0-  5,925.7 
- 0- 1,004.0  



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

A_!2UTIONS TO S - I 1  STAGE CHECKOUT AN D STORAGE BUILDING 

NTHO RIZATI  O]JJJNE I T U :  

PROGRAM OFFJJi!I;EFOR THE PROJE CT: 

LOCATION OF ;!'ROJECT: Hancock County, M i s s i s s i p p i  

COGNIZANT NA1L4 I N S W L A  TION: Marshal l  Space F l i g h t  Center  

M i s s i s s i p p i  Tes t  F a c i l i t y  

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

TYPE OF CONSTIXJ2TION P ROJECT: 

FUNDMG: 

Addit ion 

FY 1965 and I? r ior  Years 

FY 1966 Est imate  

T o t a l  Funcl::ng Through FY 1966 

$4,748,700 

I .. 177  .OOO 

$5.925.700 

PROJECT COST Jm-: 

Land Acauis,j.ti.on 

Cons t ruc t  io,rc 

S i t e  development 
V e r t i c a l  checkout bay 

(125 f t , , h i g h  - 6 f l o o r s  
@ 60 x 63 ft.) 

Stage checkout d o l l y  
Technical  systems 

D e s i m  

Unit  of 
kleasure 

--- 

LS 

Sq. F t .  

LS 
LS 

--- 
F a l l o u t  She&gL ( N o t  f e a s i b l e )  --- 

Unit  
cost 

--- 

$13,400 

40.85 

91,100 
146 , 000 

--- 
--- 

Tot a1 
c o s t  

=9,900 

13,400 

9 215 , 500 

$237.100 

9L,100 
1415,000 

--- 
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CT PWEp!I%.: 

To provide a second v e r t i c a l  checkout bay r equ i r ed  f o r  t h e  pos t  ; t a t i c  
t e s t i n g  O E  t h e  S - I 1  s t a g e  of t h e  Sa turn  V. 

PROJECT DES C IiIpI'm: 

Thi s  adtl i t iori  w i l l  c o n s i s t  of a high-bay a r e a  having Eloors wi th  
manually ad j i i s t ab le  he igh t s .  The b u i l d i n g  frame w i l l  be s t r u c t u r a l  s t e e l ;  
t h e  exter ; ior  'saL1s w i l l  be metal  s id ing .  The s t r u c t u r e ,  6:3 f e e t  long x 
60 f e e t  wi-de c 12s f e e t  h igh ,  w i l l  wi ths tand  h u r r i c a n e  wind v e l o c i t i e : ;  and 
w i l l  be desigl;netl t:o r e s i s t  f ragmenta t ion  damage i n  case  of v e h i c l e  t ank  
rupture .  S l i d i n g  doors ,  115 feet  h igh ,  w i l l  be provided t o  permit stttge 
e n t r y  i n  t:he Treirtical posi t ioi i , , ,  Requirements i nc lude  f i v e  movable wo1.k 
p l a t fo rms ,  a t h r e e  t o n  t r a v e l i n g  overhead c rane ,  a s t a g e  checkout d o l l y  
and t echn ica l  systems. 

This  fac1.1I.ty i s  r equ i r ed  t o  accomplish t h e  pos t  s t a t i . c  
checkout tes t i .nf ;  which i s  t h e  f i n a l  phase of acceptance t e s t i n g  of S - I 1  
s t ages .  The c:heckout t o  be accomplished i s  a v i t a l  phase i.n e s t abLi sh ing  
s t a g e  f l i g h t  r ead iness  s i n c e  i t  w i l l  be t h e  las t  complete checkout of t h e  
S - I 1  s t a g e  prior. t o  f l i g h t  from Cape Kennedy. 

The t e s t s  c o n s i s t  of mechanical systems checks,  e l e c t r i c a l  s y s t e n s  
checks,  i n d i v i d u a l  component checks,  systems i n t e g r a t i o n  checkout ,  
sequence t e s t s ,  l e a k  checks,  S-IC/S-11  i n t e r s t a g e  e l e c t r i c a l  i n t e g r i t y  
checkout,  and t e l eme t ry  checkout.  

Time r equ i r ed  f o r  t h e s e  t e s t s  i s  e s t ima ted  t o  be t h r e e  month:; p e r  
s tage .  To accomplish t h e s e  t e s t s ,  two v e r t i c a l  checkout bays a r e  r equ i r ed ,  
The f i r s t ,  which was funded i n  1965, i s  adequate  t o  achieve  t h e  r equ i r zd  
t e s t i n g  through Calendar Year 1966. With t h e  inc reased  s t a g e  d e l i v e r y  
r a t e  s t a r t i n g  i n  Calendar Year 1967, a second v e r t i c a l  bay i s  r e q u i r e d ,  
This  a d d i t i o n  must be funded i n  F i s c a l  Year 1966 i n  o r d e r  t o  be ava i l aDle  
by May 1967 for the p o s t  s t a t i c  checkout of t h e  S-11-5 f l i g h t  s t a g e .  
A t  t h a t  time, t h e  S-11-4 s t a g e  w i l l  be undergoing checkout i n  t h e  f i r s :  
bay. From t h i s  t i m e  on, t h e  two bays w i l l  be t e s t i n g  s t a g e s  concurren: ly  
t o  meet t h e  p:l.amned d e l i v e r y  schedules .  

ESTIMATED FUTlJRE YEAR FUNDING FOR THIS P R O J E C T :  None 

CF 11-4 



I 

I 
i WEYRIT 
I 

\ 
\ k--------- - 

i------ - 
\ 
\ 
\ . \ - 

\ \ 
\ \ 

I \ 

FLOOR PLAN 
k - - S 0 ' - 0 " 4  I I 

I 
I 

I 
I 

I 
/ 

I 
1 , 

I 



FUNDING : 

FY 1965 arid P r i o r  Years 

FY 1966 k s t i m a t e  

Tota 1 Func i r g  Through FY 

PROJECT COST ESTIYITTE : 

Land a c gu i :s i t i 011, 

Liquid hylirogirn s fo rage  

Lo como i: i vi 2 SI 1 o p  
Se rv ice  p i_ t and i c s i d e  

r a i  1 I-oat! 
U t i l i t i - c s  
Rai  I road I , I X ~ I :  

S i t  c py epa ;-at i o n  

t a r ,  k 

Equipmerc 

Locomot iw Shop equipment 

D c s i E n  

$60,000 

944,000 

1906 $1,004,000 

U n i t  o f  
Measure Quantity 

Ga 1s. 500,000 
8 i c ] .  F t  . 1 , 800 

Unit 
cost .- 

- - -  

$I .  60 
22.78 

4,800 

22.80 
49,400 

22,000 

4,000 

- - -  

T o t a  1 
Cost -- 

---  

@ 4 0 ,  Ox 

~~00,000 
41,000 

4,800 
2 2 , 0 0 0  
22  , 800 
49 , 41JO 

$4,000 
4 , 0 0 0  

- .. .. 

None --- - - -  -- Fallout S h e l t e r  (Not f e a s i b l e )  - - -  

TOTAL 



PROJECT PiJRPOSE : 

To pirovi-de o n  s i t e  l i q u i d  hydrogen s t o r a g e  c a p a c i t y ,  c3 locorrc t i v t l  shop, 
a rail i-onti  si)Jr a n d  suppoi-t in;  u t i l i t i e s  a t  t h e  M i s s i s s i p p i  Test I< ' ic i  i t y .  

L iqu ic !  Ilrd~ro,~;en Stora8:e 'm - This i t e m  c o n s i s t s  of a 5CI0,OCJO g:l lou 
l i q u i d  li:7di-o,;en s t o r a g e  t ank, two t r a n s f e r  piatforms a n d  a:isoc i a t  ecl 
ecluiprnrii _. The stora~e tank and i t s  s u p p o r t i n g  s t r u c t u r e  w i l l  h e  
designed far b l a s t  loading. 

------- Loconiotive S 1 i ~  - This l ' - c i l i t y  w i l l  be a p r e f a b r i c a t e d  slieet  nictal 
s t r u c t u ~ t '  on a conc re t e  ~ l a b  01 about 1,800 square f e e t .  1n:lutled w i  1 
h e  ;I r'ii road t r n r k  i n ~ o  tlie shop and equipment f o r  b a s i c  niaii-~tcnanc E 

and r r i n c i .  r e p a i r s .  A i o i l c r e t e  p i t  w i l l  be provided w i t h i n  t l i c  buildiklg 
€o r  i n ; r c c t  ion  a n d  n u  in tcnance a c t i v i t i e s .  

--.- Railroad S p u r  - This iterr c o n s i s t s  of 1,000 l i n e a r  f e e t  01 r ' i i l r o s d  
froni tlie main t r a c k  t o  the  locomotive shop. Also  included a,-(: drsinag,e 
culvci-t:; a n t i  nt'c e s s a r y  s i t e  work. 

-- U t i l i t i e s  -. - I n ~ l u d c d  J I I  t h i s  i t e m  w i l l  be ex tens ion  of w a t E r  and 2 l e c -  
t r i c a l  d i s t r i b u t i o n  i r u m  v a i n  u t i l i t y  l i n e s  t o  t h e  locomotive, s h o 3 .  
Sewagta treat men^ w i l l  Le provided by a s e p t i c  t ank  system. I, f u e l  o i l  
s t o r a g e  anC c i s p e n s i n ,  system w i l l  a l s o  be provided. 

- PROJEC'T JUSTIFICATION : 

Liquid hydro;;en u iL1 b c  t r a n s p o r t e d  t o  t h e  M i s s i s s i p p i  Test  I'ricil - t y  b y  
ba rges ,  w h i c h  funcition a s  both c a r r i e r s  2nd s t o r a g e  v e s s e l s .  I n  :cppo:*t o f  
t h e s e  ope ra t  im>ns, t h e  Liquia hydrogen s t o r a g e  t a n k  w i l l :  

1. P-cov ide r e s e r v e  capac i i ~ y  when t h e  barges  r e q u i r e  serv ic in ; ; ,  01- i n  
case  o f  Ilsm3;;e t o  one of ithe barges .  

2 .  Pcrm i.t t o p - o f i  o f  p a r t i a l l y  empty ba rges ,  t hus  reducing t h e  niimber 
oL t r i p s  to tlie hydrogen p l a n t .  A round t r i p  i s  80 m i l e s  I J Y  watei. and 
r e q u i r e s  30 liours o f  barge‘ t r a v e l  time. 

3. Supp:!:? Liquid liydrogeii short- term t e s t  demands when weather pr,ecludes 
barge m o v e m e r i t : .  Tes t ing  (:an t hus  proceed on schedule  r e g a r d l e s s  clf 
wea t 11 er c. ond i t: i o n s  . 
A loccmot  Lv(3 shop i s  r e q u i r e d  f o r  p e r i o d i c  i n s p e c t i o n ,  minor r o u t i n e  

maintenanie ,  zirid s h e l t e r  of the, government-owned locomotive which i s  used 
f o r  s w i t c h i n s  wit.hin t h e  Fez A r c a .  Movement of t h e  locomotive t o  3nd from 
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a New Or'taa: shop i s  an expe rz ive  and time consuming a l t e r n a t i v e  t o  c n - s i : e  
periormanc e CI niiiior day-t ~ - J : , J  maintenance. 

ESTIMATED FUl'lJR1: ' E A R  FUNDING FOR THIS PROJECT : None 
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MlSSlSSl  PPI TEST FACILITY 

FISCAL YEAR 1966 ESTIMATES 

GENERAL SUPPORT FACILITIES 
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Apollo ~ i e t ~ , ~ o r i c  ground s ta t ior i ,  Grand Canary I s l a n d s . .  .............. (:F 11-42 
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N A T I O N A L  A E R O N A U T  IC5 A N D  S P A C E  A D M I N I S T R A T I O N  

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 19 6 6  BUDGET ESTIMATES 
( D o l l a r s  i n  Thousands) 

- .  NEAREST C I T Y  NASA I N S T A L L A T  ION 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  

F"r i  I?.;, I i L L ^ -  zii I 

v a r i o u s  L o c a i - k b  , %*--.-,.,I L ' a I I I I L u  " L ' U L L  c - . - - ~  ul L ;-h+ Nnt a p p l i c a b l e  ~ Not a p p l i c a b l e  Not a p p l i c a b l e  
__ 
! u S T A r l  A T I O N  MISSION 

h- ~ 

1 
v- - 

F E ii SC N P4 E L S T  4 E QC-T +- F Y  19 6fb + -  F Y  19 65+FV - 19 b a  

f 1 - -  NASA PERSONNEL ( E n d  of Y e a r )  

I + I C O N T R A C T O R  AND OTHER PERSONNEL ! 

T O T A L  A L L  PERSONNEL 
L A N D  - NO. ACRES - l _ - -  ~ - ,-_-- -- 

- -  -- - 
NASA-OWNED -- _ - -  

, OTHER GOVERNMENT AGENCY-OWNED 
- . _  - -_____ -__ 

N O H - F F D E R A L  ILeases, t a 6 e m e n 1 5 )  A 

I 

1 (InLludmg NASA O w n e d  I.andl i u s  of lune 3 0  1 1  fbL I 

T O T A L  L U G  

PROJECT LINE I T E M  
I - -~ 

F a c i l i t i e s  f o r  F-1 Engine Program 
F a c i l i t i e s  f o r  5-2  Engine Program 

Deep Space Antenna F a c i l i t y ,  Madrid, Spa in  
Deep Space Antenna F a c i l i t y ,  Canber ra ,  A u s t r a l i a  
STADAN F a c i l i t y ,  Fa i rbanks ,  Alaska 
Apo l lo  Network Ground S t a t i o n  - Antigua (Fac .  f o r  Un i f i ed  

Apo l lo  Network Ground S t a t i o n  - Antigua (Community Suppor t  

k p o l l o  Network Ground S t a t i o n  - Canary I s l a n d s  

F a c i l i t i e s  f o r  S - I 1  S tage  Program I 

1 )  SI1 - Band System) 

F a c i l i t i e s )  

n 
h! 
L 

F- 
8 A L L  OTHER P R O J E C T S  - 

COG N I 2  ANT 
O F F I C E  

MS F 
MSF 
MS F 
T DA 
TDA 
TDA 

TDA 

TDA 
T DA 

I ' 62,196.0  I 
29,502.8 1 

2,863.7 1 
36.0 ' 
38.0 
83 .0  

162.0 I 
I 210.0 

I 

I 

I 120.0 ' 
I 

T O T A L  
I A L L Y E A R S  F Y  1 $  

2,007.0 
2 ,436.0  ' 

472.0  I 
510.0 

1 , 1 1 5 . 0  

1 , 6 9 0 . 0  I 

2,700.0  

3 ,090.0  
7 , 6 7 4 . 0  

- 0- 
- 0- 
- 0- 
- 0- 
- 0- 
- 0- 

- 0- 
- 0- 
- 0- 

64 , 203.0 
31 ,938.8  

508.0 
548.0 

1 ,198.0  

2 ,862.0  

3,300.0 
7 ,794.0  

I 4,553.7 



CONSTRUCT ION OF FACILITIES 

FISCAL 'YEAR 1966 ESTIMATES 

FACILITIES-FOR F-1 ENGINE PROGRAM 

AUTHORIZATION 'LINE ITEM: Various Lacat ions  

PROGRAM OFFICE FOR 'I'HE PROJECT: O f f i c e  of  Manned Space F l i g h t  

LOCATION OF PRlIlJECT : Canoga Pa rk ,  San ta  Susana , and Edwards, Ca l i fo rn i , a  

COGNIZANT NASA INSTALLATION: Marsha l l  Space F l i g h t  Center  

TYPE OF CONSTRUCTION PROJECT: New 

FUNDING : 

FY 1965 and P r i o r  Years  $62,196,000 

FY 1966 Es t imate  2,007,000 

T o t a l  Fundir.g Through FY 1966 j64,203,000 

PROJECT COST EZ'TIMATE : 

Uni t  o f  
Measure Quan t i ty  

Land Acqu i s i t i on  

Cons t ruc  tm, 
Deve lopmen tal. t e s t  f ac i 1 - 

i t i e s ,  LS 
Component 1:es t f a c i l i t i e s  LS 
S t a t  i c  t e s; 1: jiac i 1 i t  i e  s LS 

E quipmen tl 

Laboratory arid i n s t r u -  
menta t i c m  equipment LS 

- - -  Des ign  

Fa1 l o u t  She I::%; (Not f ea s i b  l e  ) - - -  

Uni t  
c o s t  
I__ 

- - -  

$785,000 
220,000 
370,000 

632,000 

- - -  

- - -  

Total 
c o s t  -- 

7 E 5,000 
25 0,000 
3 i 0 , O O O  

$632,000 

632,000 

- - -  

None -- 
TOTAL 
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PROJECT PURPOS!; : 

To provide f a c i l i t i e s  a t  Canoga Park,  Santa  Susana and Edwards f o r  t he  
continued development, manufacture and t e s t i n g  of t h e  F -1  Engine. 

PROJECT DE S C Rl[.l?T :CON : 

A t  Canoga Park c o n s t r u c t i o n  w i l l  i nc lude  a 1,200 square f o o t  engirle 
checkout c e l l , ,  a 3,000 sQuare f o o t  Class 11 c l e a n  room, a 2,800 square foo t  
a c o u s t i c a l  t e s t  f a c i l i t y ,  a 4,000 square f o o t  hydro-shaker tes t  f a c i l i t . y ,  
augmentation of 'development equipment as w e l l  as a d d i t i o n s  and modif ic i i t ions 
t o  i n s t r u m e n t a t i m  and the  l i q u i d  n i t r o g e n  and gaseous n i t r o g e n  d i s t r i b u t i o n  
systems. 

A t  Santa Susana, a 1,600 s q u a r e  f o o t  turbo-pump suppor t  b u i l d i n g  will 
be e r e c t e d .  Pliscellaneous m o d i f i c a t i o n s ,  test system a d d i t i o n s  and g e n e r a l  
f a c i l i t y  mod i f i ca t ions  t o  t h e  gaseous n i t r o g e n ,  l i q u i d  n i t r o g e n ,  helium, and 
h igh  pressure: p r o p e l l a n t  s t o r a g e  f a c i l i t i e s  w i l l  a l s o  be r equ i r ed .  

Construct ion a t  Edwards w i l l  i nc lude  mod i f i ca t ions  and improvements 
t o  a r e a  t e s t  support  f a c i l i t i e s ,  as  w e l l  as mod i f i ca t ions  and a d d i t i o n s  
t o  tes t  stand in s t rumen ta t ion ,  power s u p p l i e s  and cryogenic t r ansEer  
system. 

Procurenvmt: and i n s t a l l a t i o n  of a d d i t i o n a l  development, t e s t  and 
in s t rumen ta t ion  equipment i s  included f o r  each of t h e  t h r e e  l o c a t i o n s .  

PROJECT JUST:!:I?ICAT ION : 

The f a c i l i t i e s  i n  t h i s  p r o j e c t  are r e q u i r e d  t o  support  the planned 
product ion rate o f  t h e  F-1 engine and t o  a s s u r e  i t s  cont inued developrient. 

A t  Cano,:a Park an a d d i t i o n a l  engine checkout c e l l  i s  r equ i r ed  having 
a c a p a b i l i t y  of support ing f u l l  p r e s s u r e  t e s t s .  
t o  support  the normal product improvement program which p a r a l l e l s  t he  
product ion phase of t h e  engine.  By t h i s  means weaknesses which clevelop 
du r ing  engine f i r i n g s  are overcome and o t h e r  improvements are inc:orpo rated 
i n t o  t h e  system. The a l t e r n a t e  t o  accomplishing t h i s  work i n  a t e s t  : e l l  
i s  t o  conduct t he  f i n a l  t es t s  on t h e  s t a n d s .  T h i s  i s  t i m e  consuming and 
u n s a t i s f a c t o r y  i n  view of t he  number of engines  t o  be t e s t e d .  A l l  planned 
f a c i l i t i e s  a t  Canoga Park of t h i s  type are r equ i r ed  f o r  t h e  t e s t i n g  of t h e  
product ion eng ines ,  t h e r e f o r e ,  an a d d i t i o n a l  c e l l  i s  needed t o  support  
product imprcwement. Associated wi th  t h i s  t es t  c e l l  i s  a 3,000 square 
f o o t  c l e a n  room. T h i s  room i s  r e q u i r e d  so t h a t  engines  which develop l e a k s  
o r  are otherwise f a u l t y  can be disassembled,  r e p a i r e d ,  and reassembled i n  
a contaminant: f r e e  environment. 

Th i s  c e l l  i s  rec,uired 

Facj.lit::ie!; f o r  t he  a c o u s t i c a l  and v i b r a t i o n a l  loading of engine com- 
ponents and ;assemblies are a l s o  r e q u i r e d .  These f a c i l i t i e s  are l a r g e l y  
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developmental i n  n a t u r e  and a r e  needed t o  provide an added c a p a b i l i t y  of 
s u b j e c t i n g  the engine components and assemblies  t o  the  son ic  and v i b r a t i o n  
loads they w i l l  encounter  p r i o r  t o  f u l l  s c a l e  o p e r a t i o n  on the  t e s t  s t and .  
A s  the  F -1  engine undergoes f u r t h e r  development, t hese  f o r c e s  w i l l  change. 
It i s  necessal'y t h a t  t h e  engine components and assemblies  be t e s t e d  f o r  
t h e i r  capabi l  : - ty  t o  withstand o p e r a t i o n a l  loads under c o n d i t i o n s  d i e r e  
f a i l u r e  w i l l  not: r e s u l t  i n  a l o s s  of t h e  e n t i r e  engine.  

A turbo purnp support  b u i l d i n g  i s  needed i n  t h e  Bravo t e s t  a r e a  a t  
Santa  Susana IO provide shop space and s t o r a g e  f o r  pump components. E'ump 
t e s t i n g  wits  rmvt?d t o  the  Bravo a r e a  because of s a f e t y  c o n s i d e r a t i o n s .  These 
c o n s i d e r a t i o n ;  became very c r i t i c a l  as a r e s u l t  of an  a c c i d e n t  which \ ? i r t u -  
a l l y  destroyed ):he pump tes t  c e l l  i n  Component Test Laboratory 3 .  Them 
suppor t ing  simp arid p a r t s  s t o r a g e  i s  s t i l l  l o c a t e d  i n  t h e  former t e s t  a r e a ,  
some 2$ m i l e s  away from the p r e s e n t  s i t e .  

A t  Edwards t h e r e  w i l l  be need t o  modify t h e  development tes t  s t a n d s  and 
r e l a t e d  t e c h n i c a l  and support  systems t o  accommodate changes i n  t h e  e r g i n e  
development proE;ram. Development changes on t h e  eng ines  w i l l  cont inue t o  
t a k e  place f o r  c:onsiderable t i m e  a f t e r  f u l l  product ion h a s  been achieked. 
These changes w i l l  be generated a s  a r e s u l t  of f l i g h t  ope ra t ions ,  ground 
t e s t i n g  of pr'oduction a r t i c l e s  o r  changes d i c t a t e d  by t h e  need for i nc reased  
r e l i a b i l i t y .  

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: None 
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VARIOUS LOCATIONS 
F I S C A L  Y I A R  19- I S l I N A l l S  

F A C I L I T I E S  F O R  F - 1  E N G I N E  PROGRAM 

I 

LEGEND 

EXISTING FACILITIES FACILITIES AUTHORIZED a 

1 C T L  3 FISCAL YEAR 1964 PROJECT 
1 BRAVO I I ADDlTlONAL INSTRUMENlATlON RECORDINO CENI6R 
3 BRAVO 2 2 BOWL AREA 
4 LN, LOX BUFFER SIORAGE 3 ADDITIONAL SIORAGE IANKS C 1 1 - 3  

5 MODIFICAI ION IO BRAVO A I E A  4 A D D l l l O N A L  STORAGE BOTILES C 1 L - 5  

UNDER CONSTRUCTION 

5 MISC I T E M S  FOR C T L - 3  h C 1 1 - 5  
6 ADDITIONAL I N S I R U M I N T A I I O N  

FISCAL YEAR 1965 PROJECT 
7 LOX RUN TANK 

0 FUEL RUN TANK 
9 GN, 80TTLE 

> o  r n I . 6 0  

I 1 L  w M t J  

VICINITY MAP 
N 

0 PROPOSED FISCAL YEAR 1966 PROJECT 
I TURBOPUMP STORAGE h SERVICE 
2 COMPONENTS TEST SYSTEMS 
3 UTILITY SYSTEMS 

MOTE THEY SYSTEMS ( 1 1 1 1 S  2 & I )  AtE W-~--M-Wtl~L N A l U I f  
.*"I"" IIDe,..I." I" L Y L L I I  Irm-LL... 

5.u.. c 1 1 0 A U A .  P . l l S n D N I 4  



Y A R  IOU 5 LOCAT IONS 
F I S C A L  Y I A R  1966 I S I I Y A T I S  

F A C I L I T I E S  FOR F - 1  ENGINE 
.,.,?\\. ., 

'., ,- . \  

. ~. -.. 

I-- , 

P R O G R A M  
LEGEND 

EXISTING FACILITIES 
1 LlOUlD OXYGfN STORAGE 

'l T E S T  STAND 1-4 

J , E 3 8  j i i n v  ,-a 
4 T f S T  STAND 1-8 
5 FUEL STORAGf 
b W A T t E  S T 0 R A C . L  

7 400,000 GAL. FIREX TANK 
8 PUMP HOUSE A R f A  
9 MODIFICATION OF T f S T  STAND 1-8 

. .... 

10 CONTROL CfNTfR 
I I  TfST STAND I - C  

12 P R f - T f S T  CIUlLOlNG I - C  
13 T E S T  STAND 1 - 0  

14 PRf-TEST WILDING I -D  
I5 TfST STAND 1 - f  

16 P R E - T E S T  WILDING I - f  

17 RfCLAMAlION DAM 
I8 3.00D.000 GAL. DfFLfCTOR WATfR TANK 

FACILITIES AUTHORIZED 6 UNDER CONSTRUCTION 

FISCAL YfAR 1964 PROJfCT 
1 MODIFICATION OF T f S T  STAND 1-A 

2 NfW VALVE SftVlClNG AREA 6 MlSC ITEMS 

FISCAL YEAR 1961 PROJECT 

3 AOOITIONAL LOX STORAGf 

4 ADDITIONAL FUfL STORAGE 

S FUfL SUPPLY SYSTEM 
6 RfCLAMATION DAMS MODIFICATION 
7 F t A M f  CHANNfL MODIFICATIONS 

OPROPOSED FISCAL YEAR 1966 PROJECT 

1 IMPROVEMENTS TO DRAINffif CHANNELS L BASINS, ROADS 

2 IMPROVfMfNTS TO WATfR SUPPLY SYSTfMS 
3 IMPROVEMENTS TO UTILITY SYSTfMS 
4 MODIFICATIONS L ADOITIONS TO TEST FACILITIES FOR 

PRODUCTION SUPPORT 6 RLD OPfRATlONS 
5 GENERAL IMPROVEMENTS TO TEST STANDS 

L PAVING 

NOTE THESE PROPOSED F V - b b  fACI11111S 4 l E  OF I OENEIAL Y A l Y I f  
AND TOO WIDESPREAD io LOCATE S~ICIPICILLV 



VARlOU S LOCATIONS 
F I S C A L  Y E A R  19bb E S T I M A l 1 S  

T 

F A C I L I T I E S  F O R  F - 1  ENGINE PROGRAM 
LEGEND 

i i i  

0 
1 

2 

1 

4 

5 

6 

7 

8 

V 

IO 

I 1  

EXISTING FACILITIES 
MANUFACTURING BUILDING NO. 1 

MANUFACTURING BUILDING NO. 2 
---....-.--..-...- ..l,lll,.,~ 35 3 

MATERIAL BUILDING !BLDG NO. 6 6 2 0 '  

MAIN BUILDING 1 BLDG. NO. 6633 ' 
WAREHOUSE I BLDG. NO. 6701 ~ 

ANNEX [BLDG NO 6 7 3 3 1  

VANOWEN !BLDG. NO. 216001 

CAFE 

NORTH SHED 

~ BLPG. NO. 6 6 0 0 !  

I I I R V I I L I Y I I R "  ""..I..._ 

MAINTENANCE BUILDING 

SOUTH SHED 

13 PAINT L CHEMICAL STORAGE 

I4  SHED 

1s INCINERA~OR 

16 MANUFACTURING BUILDING NO 4 

FACILITIES AUTHORIZED AND UNDER CONSTRUCTION 
FISCAL YEAR 1963 PROJECT 

I EXPANSION OF R L D  PRODUCTION MANUFACTURING EQUIPMENT 

FISCAL YEAR 1964 PROJECT 

EXPANSION OF R L D  PRODUCTION MANUFACTURING EQUIPMENT 

FISCAL YEAR IV65 PROJECT 

2 

3 ENGINE CHECKOUT CELL 

0 PROPOSED FISCAL YEAR 1966 PROJECT 
1 CLEAN ROOM 

2 ACCOUSTICAL ROOM 

3 ENGINE CHECKOUT CELL 

4 HYDROSHAKER ROOM 

5 LIQUID NITROGEN L GASEOUS 

NITROGEN SYSTEMS 

NOTE T W l S t  I V I T I M I  ( I T t M I I  I l t  OF A GINEIAL NATURt AND 100 
" l " C ~ , . ~ L "  *.. .-.̂  . ~ - -  .- __.__ .".~I -.,," 

N 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

FACILITIES FOR 5-2 ENGINE PROGRAM 

AUTHORIZATION L I N E  .-- ITEM: Various Loca t ions  

PROGRAM OFFICE .-- FOR THE PROJECT: 

LOCATION OF PROJECT: Canoga Park ,  San ta  Susana, California 

COGNIZANT NASA*_Ir;STALLATION: 

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

Marsha l l  Space F l i g h t  Center 

TYPE OF CONSTR.LIC'l'ION -.-- PROJECT: New 

FUNDING: 

FY 1965 and P r i o r  Years $29,502,800 

FY 1966 E:stj.rnal:e 

T o t a l  Fundirrg IChrough FY 1966 

PROJECT COST Ij::ST:LMATE: 

2,436,000 

331,938,800 

Unit  of 
Measure Quan t i ty  

Construc tie!? 
--- B o w l  test  area fac i l i t i es  LS 

D e l t a  test  area fac i l i t i es  LS 
Delta 2 test stand modification LS 
Vertical test stand 2 modif icat ion LS --- 
Vertical t e s t  stand 3 modifi-  

Component t e s t  area fac i l i t i es  LS --- --- 

--- ca t ion  LS 

Equipment 

Env i r  onmerital equipment 
I n s  trument:at:ion 
T e s t  equq)mc!nt 

Unit  T o t a l  
cost cost - 

2 $2 130,000 

$626,000 526,000 
329,000 329,000 
265,000 265,000 
480,000 $80,000 
215,000 215,000 

215,000 215,000 

2306,000 

90,000 90,000 
141,000 141,000 

75,000 75,000 
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U n i t  of Unit  T o t a l  
Measure Quant i ty  c o s t  c o s t  - 

Design 

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

TOTAL 

PROJECT PURPOSE: -.- 

To provide f a c i l i t y  a d d i t i o n s  and mod i f i ca t ions  a t  Canoga Park and Sant.a 
Susana, C a l i f o r n i a ,  necessary fo,r  t h e  continued development ,and improvernent 
of t h e  5 -2  'engine. 

PROJECT DESCRIPTION: -.--I 

Cons t ruc t ion  i n  the Santa  Susana B o w l  area w i l l  i nc lude  a 5,000 g a l l o n  
i n c r e a s e  i n  t h e  l i q u i d  hydrogen and a 1,500 g a l l o n  i n c r e a s e  i n  t h e  l i q u i d  
oxygen run tarks of V e r t i c a l  Test Stand No. 2. 
T e s t  Stand No. 3 t h e r e  w i l l  b e  an  i n c r e a s e  of 5,000 g a l l o n s  t o  t h e  l i q u i d  
hydrogen and 3 ,500 g a l l o n s  t o  each of t h e  l i q u i d  oxygen r u n  tanks.  
equipment f o r  I she  r eco rd ing  system w i l l  be  i n s t a l l e d .  
age w i l l  b e  i nc reased  by 28,000 g a l l o n s ,  l i q u i d  hydrogen s t o r a g e  by 45,000 
g a l l o n s .  E:igii': a d d i t i o n a l  s t o r a g e  b o t t l e s  w i l l  be  provided f o r  gaseou: 
hydrogen, n i t r o g e n  and helium. 

A t  t h e  d u a l  p o s i t i m  V e r t i c a l  

Addit ional  
The l i q u i d  oxygen s t o r -  

Component. test: area mod i f i ca t ions  w i l l  i nc lude  a 45,000 g a l l c n  i n c r e a s e  
i n  both t h e  1:i-quid oxygen and hydrogen tankage suppor t ing  T e s t  Laboratory I11 
and a 45,000 ::311on i n c r e a s e  i n  t h e  hydrogen s t o r a g e  f o r  Laboratory V. Addi- 
t i o n a l  transf~::r  Lines and water d i s t r i b u t i o n  s e r v i c e  w i l l  a'Lso b e  pra,..ded, 

I n  t h e  D1::lta area, c o n s t r u c t i o n  suppor t ing  t h e  dua l  p o s i t i o n  D e l t i l  2 t e s t  
s t and  w i l l  i nc lude  s t r u c t u r a l  mod i f i ca t ions  p l u s  a 9,000 g a l l o n  i n c r e a s e  t o  
t h e  l i q u i d  hydrogen and 3,000 g a l l o n  i n c r e a s e  t o  t h e  l i q u i d  oxygen run tanks.  
Addit ional  s t o r a g e  w i l l  be provided i n  t h e  Delta area i n  t h e  form of a 45,000 
g a l l o n  l i q u i d  hydrogen tank,  a n  80,000 g a l l o n  l i q u i d  oxygen tank Iiogetner w i t h  
13 s t o r a g e  b o t t l e s  f o r  helium, gaseous hydrogen and n i t rogen .  

AdditionE.1 environmental ,  i n s t rumen ta t ion ,  and t e s t  equipmenl: w i l l  be 
procured and i n s t a l l e d  a t  both Canoga Park and Santa Susana. 

PROJECT JU STI.I'ICATION: -.----_̂  

Existing, 5-2 f a c i l i t i e s  are h igh ly  s p e c i a l i z e d  dev ices  which must be 
c o n t i n u a l l y  advanced t o  accommodate engine mod i f i ca t ions  and t e s t i n g  r e q u i r e -  
ments. These f a c i . l i t i e s  must suppor t  t h e  5-2 engine development and Froduct ion 
programs t:hroiigh F'Y 1968 as wel.1 as follow-on e f f o r t  p r o j e c t e d  through FY 1970. 

Modif icat ions and a d d i t i o n s  t o  t h e  Bowl tes t  area f a c i l i t i e s  are requ i r ed  
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t o  support  inc:reased engine r u n  t i m e s  w i t h  a r e s u l t i n g  i n c r e a s e  i n  p r o p e l l a n t  
consumption f a r  each run. Much of t h e  planned t e s t i n g  w i l l  be i n  the a l t i t u d e  
f a c i l i t i e s  i n  this  area where a 225 second r u n  c a p a b i l i t y  exis ts .  ThiE capa- 
b i l i t y  must be expanded by a t  least 10 p e r  c e n t  f o r  cont inued engine dcvelop- 
men t . 

Modif icat ions and a d d i t i o n s  t o  t h e  Delta tes t  s t a n d s  are r e q u i r e d  i n  order. 
t o  accommodate: changes a f f e c t i n g  engine r e l i a b i l i t y  and improved performance. 
Substantiat: ion o f t h e s e  changes i n  f l i g h t  hardware w i l l  be accomplishec. on 
t h e s e  s tands.  Longer r u n  t i m e s  are necessa ry  t o  p rov ide  a s su rance  that .  t h e  
engine i s   full.:^ capab le  of o p e r a t i n g  f o r  a reasonably longer  t i m e  t han  i s  
a c t u a l l y  requ:i.:ced i n  f l i g h t .  This  n e c e s s i t a t e s  an i n c r e a s e  i n  the s i z c s  of 
t h e  present: pm’~~pirl lant tanks and supply l i n e s .  

Addit ions and mod i f i ca t ion  t o  t h e  Component T e s t  L a b o r a t o r i e s  111 and V 
are r e q u i r e d  i : :~ ,support component and subsystem changes necessa ry  t o  i r p r o v e  
engine perforarince and r e l i a b i l i t y .  For example, changes i n  t h e  t u r b o  pump 
n e c e s s i t a t e  ct3.rti3i.n changes i n  t h e  Component T e s t  Laboratory s o  t h a t  tlie pump 
can be given i:-Lgorous endurance runs  b e f o r e  i n c o r p o r a t i o n  i n t o  the e n g m e  
system. L a r g r x  Euel supply tanks must be i n s t a l l e d  t o  allow these exttmded 
d u r a t i o n  runs  ,, 

ESTIMATED FUTIJRE YEAR FUNDING FOR TI:IS P R O J E C T :  None 
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VARlOU S LOCATIONS 
F I S C A L  V E A l  1 9 6 6  E S 1 I Y A T € S  

F A C I L I T I E S  FOR J - 2  ENGINE PROGRAM 

PROPOSED FISCAL YEAR 0 1966 PROJECTS 
FACILITIES AUTHORIZED 6 
UNDER CONSTRUCTION 

LEGEND 
EXISTING FACILITIES 

DELTA 2 TE5T STAND-TWO n S T  m s I T K ) N s  A VERTICAL TEST STbND N O .  2 

CTL - I  FISCAL V E M  1965 W J E C I S  VERTICAL TEST STAND NO.  3 

FISCAL V E A I  1963 PROJECT I W W L  AREA FACILITIES 

vTs.3  YODIFICATION 

K w L  

cn- J 

1 DELTA - 1 MODlFlCbTlON i i 5 Y r O N E N T  YES: AREA FACI1:TIES 

3 CTL 

4 -TION T€Sl  FbClLlTlfS 

5 DEVELOPMENT -1 EOUI?MENT DELTA "" FAclLIT'Es 

A CTL Ill 

L CTL v 

4 l F S 1  STAND NO 2 

I- 
w 
I 
w 
I- 

S A N T A  S U U N A ,  C A L I I O I N I A  

N 

A 



n 
RI 

F A C I L I T I E S  

XI" Q 
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I 
i 

VARlOU S LOCATIONS 

FISCAL VEAR I966 ISTIMATfS 

FOR J - 2  ENGINE PROGRAM 

\, 
t 
\ / I  

1 

e 
1 

4 

5 

0 

I 

e 
9 

10 

1 1  

I2 

13 

14 

IS 

16 

I7  

18 

~ 

~ 

2 

3 

LEGEND 

E X I  STING f AC I L l T i  E S  
u.ui)r.rrll.luC .I l l lnlYG N O  1 BLDG NO bbW 

MANUFACTURING BUILDING NO 2 

***b:*:llji;HG '.r.I:D:NC 30 3 

MATERIAL BUILDING IBLDG r(0 6620 

MAIN B U I I D I N G  BLDG NO 6633 

WAtEHOUSE BLDG NO 6701 

A h N i X  8LDG NO 6733 

VANOW€N IBLDG NO 216001 

CAVE 

N O R l h  SHSO 

MAINl fNANCE Bu lLDING 

SOUTH SHED 

PAINT I CHEMICAL I T O R A G f  

S H f D  

INCINERATOI 

HELIUM K BOTTLE BANK 

NITROGEN G4S CYLINDER I COMPRESSOR 

MANUFACTURING BUILDING NO 4 

FACILITIES AUTHORIZED L UNDER CONSTRUCTION 
FISCAL Y f A R  1 9 6 4  VROJECT 

EXPANSION OF R I D PRODUCTION MANUFACTURING EOUlVMENl 

FISCAL YEAR 1965 PROJECT 

PRODUCTION 1 E S T  F4CILITIES 

DEVELOVMENT SUPPORT EOUlVMENl 

0 PROPOSED FISCAL YEAR 1966 PROJECT 
I ADDITIONAL EOUIPMENT 

HOT6 ,1111 EO" I . I IY ,  l l i ,  BE , H I * A L L r D  111 TOO W I D E l t l l A D  AM 

A.CA TO L O t A l C  I I E C l l t C I L t "  

N 

CANOGA PARK, CALIFORNIA VICINITY MAP "* -'I.. 



CONSTIUICTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

FACILITIES FOR S-I1 STAGE PROGRAM ----. 

AUTHORIZATION -I_I--- :,INE LTEM: Var i o w  Locs t ions  

PROGRAM OFFLCE -_--- FOR THE PROJECT: - 

LOCATION OF ----- PROJECT: Santa Slusaiia, Seal Beach, C a l i f o r n i a  

COGNIZANT N,4SA --_--- INSTALLATION: Marshall  Space F l i g h t  Center 

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

TYPE OF CONSTRIJCTION PROJECT: Yew 

FUNDING: 

-._--I___-- 

FY 1965 and :Prior Years $2,863,700 

FY 1966 Estimate 1,690,000 

T o t a l  Fundin:; Through FY 1.1166 $4,553,700 

PROJECT COST ESTIMATE: - -._--I- 
Unit  of 
Measure Quant i ty  

Land Acqu i s i t i on  

Construct- 

Bond lay-uFI area 
Vertical asse.mbly mod i f i ca t ions  
Bulkhead fE.br icat ion a d d i t i o n  
Ground sercice bldg. a d d i t i o n  
E l e c t r i c a l  s u b s t a t i o n  and 

transmissicm l i n e s  
Helium t ra r t s f  e r  l i n e s  

Equipment: 

Helium dryin:: system 
He1 ium s t o r e  bo t  t 1 e s 
1nstrument.ati.on. s y s  t e m  

--- 

LS 
LS 
LS 
LS 

LS 
LS 

LS 
LS 
LS 

Unit  
c o s t  --- 
--- 

$160,000 
175,000 
250,000 

50,000 

200,000 
4.0,OOO 

200,000 
400,000 
21.5,OOO 

Total. 
cost: -_-- 

- -a " 

- $875,000 - 

160,000 
1 7 5 ,000 
250,000 
50,000 

200 ,000 
40,000 

- $015,000 

200,000 
4 00 ,000 
215,0(30 
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Uni t  of Unit  To ta'l 
Mea s u r  e Quant i ty  c o s t  -.-- co !; t --- 

PROJECT PLJRP0:X: .-.__.-- 

'To provitle €or t h e  acquis 1-tion and c o n s t r u c t i o n  of a d d i t i o n a l  Eacl l i t i es  
a t  Sea l  Ecach m d  Santa  Susana,  C a l i f o r n i a  f o r  t h e  development, t e s  tin:, arid 
manufacture 0 '  t h e  S-I1 stage. 

A t  Seal Ilezch, a 40 '  x 4Cl' x 2 0 '  llig!i, room w i l l  be added t o  Ll e Bulk1 c.ad 
Fabr i ca t ion  F a c i l i t y  f o r  the bcpnd lay-up a c t i v i t i e s .  A 40' by 1311' a d d i t i c  ti 
t o  t-he west cnd of  t h e  BulkLlead Fabr i ca t ion  f a c i l i t y  and addi t ion31 oven 
capac i ty  b i l l  bt provided E x  i n s u l a t i o n  lay-up. Modif ica t ions  w i l l  b e  n,atle 
t o  i i r e e  s t a t  I oris i n  t he  V e r t i c a l  Assembly Hydrostatic:  V 3 c i l i t y  t 3 prcvide 
for  tank eyi t ry .  

A t  Santa S U S ~ ~ I M  5 addi.t:ioiml 470 cubic  f e e t  high p r e s s u r e  he1:i.um ; t o rage  
b o t t l e s  w i l l  .,e i n s t a l l e d  i n  t.ie Coca area. The helium supply w i 1 . I .  b e  expa.nLdel:l 
a t  the AlfaI3r.svo Cascade s t a t i m  and t h e  t r a n s f e r  l i n e  from AlfaBi'avo to t h e  
Coca area wi.l:L be increased.  'The e x i s t i n g  Data Recording systerr. w i l l  >e 
expaitded and  tlie instrument:ati.oa tunnel  w i l l  be en larged  near  tlie (;rould 
Se rv ice  buFl.cf.in;;. 
we l l  as i t  helium 2ryini; f a c i l i t y .  
provided at: t.;e Coca 4 Ground Se rv ice  bu i ld ing  t o  provide space f o r  a .d i i t i ona1  
ground support  equipment. 

A new s u b s t a t i o n  f o r  t h e  Coca area w i l l  be ins l ia l le i  as 
A 15' by 33 '  two s t o r y  a d d i t i o n  w i l l  be 

PROJECT JUSTIE I C A T I O N :  __._---- 

The 40' F 40' a d d i t i o n  to t h e  Eulkhead F a b r i c a t i o n  f a c i l i t y  i:; r equ i r cd  
f o r  t h e  bond lay-up a c t i v i t i e s  i n  t h e  manufacture of t h e  common b3ilkliead. An 
engineerin:;  d c c i  sion h a s  been reached t h a t  t h e  vacuum b e l l  system I:)f asseml.~l~y 
m u s t  be used j n  p l a c e  of t h e  s t r i p  seal  and hot  s i z i n g  thus nec.essitatir:ir 1 his 
a d d i t i o n .  T h e  40' x 130' addi.t.ion w i t h  a d d i t i o n a l  Oven c a p a c i t y  provides  ::he 
needed space in t i e  double  s e d  i n s u l a t i o n  lay-up. 

The mod. Eicat.ions t o  t h e  t h r e e  s t a t i o n s  i n  t h e  V e r t i c a l  Assenibly Hydro- 
s t a t i c  f a c i l :  ty are r equ i r ed  :;o t h a t  e n t r y  can be made i n t o  t l ie  LI12 t:.nk to 
e f f e c t  dcsigrt changes t o  t h e  i -nternal  tank system as n e c e s s i t a t e d  by t.he 
development 11 :o;:rarn. 
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The f i v e  a d d i t i o n a l  helium b o t t l e s  i n  t h e  Coca area a t  Santa  Susana are 
r e q u i r e d  t o  s a t i s f y  t h e  inc reased  usage which g e n e r a t e s  as a r e s u l t  of t h e  
eng inee r ing  des ign  d e c i s i o n  t o  u s e  helium i n  p l a c e  of hydrogen f o r  purge and 
c h i l l  down ope ra t ions .  Th i s  d e c i s i o n  a l s o  g e n e r a t e s  a requirement  f o r  t h e  
a d d i t i o n  of a rew helium complex a t  t h e  AlfaBravo Cascade S t a t i o n  ilnd a n  
i n c r e a s e  i n  t h e  s i z e  of t h e  t r a n s f e r  l i n e s  between t h e  two a r e a s ,  

The expansicln of t h e  e x i s t i n g  Recording Data system f a c i l i t y  is r e q u i r e d  
so  t h a t  as develclpment p rogres ses  and d a t a  requirements  i n c r e a s e  i t  w i l l  be  
p o s s i b l e  t o  h a r d l e  t h i s  added load.  The p r e s e n t  system has an  expilndable 
c a p a b i l i t y  which w i l l  b e  a c t i v a t e d .  

The enlarpement of t h e  tunne l  area n e a r  t h e  Ground Se rv ice  b u i l d i n g  a t  
Coca i s  r e q u i r e d  so  t h a t  a d d i t i o n a l  i n s t r u m e n t a t i o n  c a b l e s  can be i n s t a l l e d  
from the Contrcll Center t o  Coca 4. This  w i l l  a l s o  p rov ide  a means of i n s t a l l i p 5  
f u t u r e  c a b l e s  . a t  a reduced c o s t .  

The new e l e c t r i c  s u b s t a t i o n  i n  t h e  Coca area i s  r e q u i r e d  t o  p rov ide  f o r  
i n c r e a s i n g  area loads ,  p a r t  of which are generated by a d d i t i o n a l  envircnmental  
tests requirinE, k o t  gas. A helium d ry ing  f a c i l i t y  i s  r e q u i r e d  t o  ? rov ide  a 
c a p a b i l i t y  of cond i t ion ing  a v a i l a b l e  lielium t o  r e q u i r e d  tes t  cond i t ions .  

ESTINATED FUTUFZ -.--- YEAR FUNDING FOR THIS PROJECT: None 
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VAR IOU 5 LOCAT ION 5 
I I S C A L  1111 1966 I S T I M A T I S  

SATURN V SECOND STAGE ( S - l l )  DEVELOPMENT FACILITIES 

EXISTING FACILITIES ( - 1 1  -~ 
W 

4 GEAR L M A I M H U N C E  WILDING 

5 VERTICAL ASSEMILY L HYDROTEST BUILDING 

6 PNEUMATIC PAINT L ?ACKAGING BUILDING 

7 STRUCTURAL STATIC TEST TOWER 

FACILITIES AUTHORIZED AND UNDER CONSTRUCTION 
I BULKHEAD FABRICATION ADDITION 

2 WAREHOUSE 

FISCAL YEAR 1965 PROJECT 4 VERTICAL CHECKOUT FACILITY 

PROPOSED FISCAL YEAR 1966 PROJECT 
I B O N D  LAY-UP R O O M  IN BULKHEAD FABRICATION FACILITY 

2 A D D I T I O N  10 BULKHEAD FABRICAllON FACILITY 

3 VERTICAL ASSEMBLY MODIFICATIONS 

N 



VARIOUS LOCATIONS 

FISCAL YEAR I966  ESTIMATES 

SATURN V SECOND STAGE (S-I I) DEVELOPMENT FACILITIES 

! CONTROL CENTER 
COCA i i t 5 1  j 1 i ; i i i  

3 COCA 3 T E S T  S lAND 
A IlPPER PRETEST BLDG 
5 LOWER PRETEST BLDG 
h COCA 1 T E S T  STAND 
7 CnCA A T F S T  STAND 

FISCAL YEAR I964  PROJECl 

V I I P P F P  PSFTFST BLDG 

:::c*: ,065 D D n l r r T  

2 YlGH PRESSUPF GAS L T W F R M A l  CONTROL SYSTEM 

I - -_ .- . 

8 LH? VESSEL 0 P R O P O S E D  FISCAL YEAR 1966 P R O J E C l  
9 LH? TRAILER HARDSTAND 

10 GGUND SERVICE BLDG ! GROUND SERVICE 8LDG ADDITION 
2 HELIUM DRYING SYSTEM 11 VEHICLE PAD 

11 LOX VESSEL 3 HELIUM STORAGE BOTTLES 
13 lox TRAILER HARDSIANO 4 HELIUM TRANSFER LINES - .. 
14 GROUND SERVICE BLDG 5 ELEC SUBSTATION, TRANSMISSION LINES 
I S  HIGH PRESSURE GAS BANY 6 INSTRUMENTATION SYSTEMS 

N 

COCA A l l *  

S A N l A  S U S A N A . C A L I F 0 R N I A  



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

APOLL 0 W m .  MAD R I D  DE;E;P SPACE F A C m  

AUTHORIZATION JajJ IT=: Various Locat ions 

PROGRAM OFFICI Lm>R THE PR OJECT : Off i ce  of Tracking and Data Acquisiticin 

LOCATION OF PIQJECT: Madrid, Spain 

COGNIZAN T NASt\LJJJSTALLATIOI$: J e t  Propuls ion  Laboratory 

T m  OF CON STIyJCTION PROJECT : New 

FUNDING: 
FY 1965 and P r i o r  Years $36,000 

FY 1966 ESt:.:imi%te 47 2.000 

To ta l  Fund:i.ng Through FY 1966 $508.000 

PROJECT COST I;$”JMATE : 

Unit of 
Ueasurg 

Construct  ior:i 

New wing I:first f l o o r )  Sqo F t o  
(basement) Sqo F t .  

Ut i l i t i es  LS 
Engine gei:i~e r .a t  o r LS 
Tunne 1 LS 
S i t e  deve:l.Dpinent LS 
A i r  condit: ioning LS 

BauiDment 

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

Unit 
Cost 

--- 

$40.00 
1 7  50 
5,900 

94,000 
29,400 

4,500 
84,200 

--- 
--- 
--- 

Ilotal 
(:est 

--.. 
$47:!. 000 

1811,000 
70,000 
!;,goo 

94,000 
2!), 400 

d b ,  500 
8dc, 200 

--- 
--- 

-None 

$47 2,000 
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PROJECT PUKpaGL: 

This  pro.:I'?c t p rov ides  f o r  t h e  c o n s t r u c t i o n  of a Manned Space F l ig l i t  
Net (MSFN) w i l l 5  a d d i t i o n  t o  t h e  e x i s t i n g  Control  Bui lding a t  t h e  Deep 
Space S ta t ion , ,  Madrid, Spain which w i l l  house e l e c t r o n i c  eqiiipments t o  
p e r m i t  thi:; aiitenna system t o  se rve  a s  e s s e n t i a l  backup t o  t h e  prime 
Apollo s t a t i o n  a t  Madrid. 

PROJECT DESCRIPTIOI~: 

E x t e r i o r  dimensions of t h e  new wing are approximately 40 f e e t  wid12 by 
100 f e e t  long,, The b u i l d i n g  w i l l  c o n s i s t  of a basement a r e a  t o  s e r v e  3s a 
raceway f o r  elquipment wi r ing  and t h e  a i r  cond i t ion ing  system plenum, aiid a 
f l o o r  space oE 4,000 square f e e t  t o  c o n t a i n  t h e  t e c h n i c a l  equipment. In 
a d d i t i o n ,  t h e r e  w i l l  be a mechanical u t i l i t y  s t r u c t u r e  of approx ina te ly  
600 square f e e t  t o  house t h e  r equ i r ed  h e a t i n g  and a i r  condi t ioning,  equtpment 
f o r  t h i s  wing. 

A r c h i t e c t u r a l l y ,  t h e  a d d i t i o n  w i l l  match t h e  e x i s t i n g  bu i ld ing .  

PROJECT J I L U E J C A T I O N  L 

To support  t h e  l u n a r  phases of t h e  Apollo missions,  t h r e e  s i n g l e  
prime 85 foo t  antenna s t a t i o n s  are r equ i r ed  a t  l o c a t i o n s  around the  world, 
s epa ra t ed  by approximately 120' of long i tude ,  i n  o r d e r  t o  provide continual. 
s p a t i a l  coverzge. These prime Apollo antennas have been co-located wi th  
t h e  Deep Space f a c i l i t i e s  t o  achieve maximum c o s t s  savings and t o  provide,  
i n  t h e  nea r  v i c i n i t y ,  a backup c a p a b i l i t y  e s s e n t i a l  f o r  Apollo mis s ions  i n  
t h e  event  of a f a i l u r e  o r  malfunct ion of t h e  s i n g l e  manned f l i g h t  f - a c i l i t y .  
To provide thc deep space antenna wi th  t h i s  c a p a b i l i t y ,  c e r t a i n  b3s i c  
e l e c t r o n i c  equipment p e c u l i a r  t o  Apollo support  must be added t o  t h e  
s t a t i o n  in s t rumen ta t ion .  This  equipment pe rmi t s  t h e  t r ansmiss ion  of da ta  
t o  t h e  Apollc s t a t i o n  f o r  t h e  major d a t a  hand l ing  and p rocess ing  f u n c t i o n s .  
The wing addi t ion.  t o  t h e  c o n t r o l  b u i l d i n g  i s  r equ i r ed  t o  house t h i s  equip-  
ment. 

ESTIMATED FUTIJRE YEAR FUNDING FOR THIS PROJECT: None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

APOLLO WING,  CANBERKA DEEP SPACE FACILITY 

AUTHORIZATION .-- LINE ITEM: 

PROGRAM OFFICIE .-- FOR THE PROJECT: 

LOCATION OF PPOJECT: Canberra, A u s t r a l i a  

COGNIZANT NASAINSTALLATION: Je t  Propuls ion Laboratory 

Various Locations 

Of f i ce  of Tracking and Data Acquis i t ion 

TYPE OF CONSTRUCTION .-- PROJECT: N e w  

FUNDING: 

FY 1965 ,and P r i o r  Years 

FY 1966 E s t i m a t e  

T o t a l  Funding Through FY 1966 

PROJECT COST ESTIMATE: 

$38,000 

510,000 

$548.ooo 

Unit 
c o s t  - 

T o t a l  
c o s t  

Unit  of 
Measure Quant i ty  

Land Acquisi t ion 

~ 1 0 . 0 0 0  Cons tructio;m, 

$45.00 207 , 000 
21.23 84,900 
7 , 000 7,000 

91,700 91,700 
12,800 12,800 
3,200 3,200 

103 , 400 103 , 400 

New wing ( f i r s t  f l o o r )  

U t i l i t i e s  
Engine ge'nerator 
Tunne 1 
S i t e  development 
A i r  condit , ioning 

(basement) 
Sq. F t .  
Sq. Ft.  

LS 
LS 
LS 
LS 
LS 

4,600 
4,000 --- 

Equipment 

Design --- --- -I- 

--- None -- F a l l o u t  S h e , j g z  (Not f e a s i b l e )  --- 
TOTAL 10,000 -- 
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PROJECT PURPOSIS: 

This  pro-iecl: p rovides  f o r  t.he c o n s t r u c t i o n  of a Manned Space Flig1.t  N e t -  
work (MSFN) wjrig a d d i t i o n  t o  t h e  e x i s t i n g  Cont ro l  Bui ld ing  a t  t h e  Deep Space 
S t a t i o n ,  Canbclrra, A u s t r a l i a  which w i l l  house e l e c t r o n i c  equipments t o  per- 
m i t  t h i s  artteriria system t o  s e r v e  as t h e  e s s e n t i a l  backup t o  t h e  p r i m e  k.polllJ 
s t a t  ion a t  Carl bel: rii . 
PRO J E CT DES CR I:. :?T :CON : -.---- 

Exteraor  dimensions of t h e  new wing are approximately 60 f e e t  wide by 
67 f e e t  lorig. The bu i ld ing  will. c o n s i s t  of a basement area t o  s e r v e  as a 
raceway f o r  equipment wi r ing  arid t h e  a i r  cond i t ion ing  system plenum anc a 
f l o o r  space ol 4,000 square  feet: t o  con ta in  t h e  t e c h n i c a l  equipment,  I n  
a d d i t i o n ,  t:hei.e ~11.1 be a mechilnical u t i l i t y  s t r u c t u r e  of approximateljr 600 
square  f.eet: to  house t h e  r equ i r ed  hea t ing  and a i r  conditioning equipmerit f o r  
t h i s  wing, 

Arch i t ec t :~~ra l I ly ,  t h e  additl ion w i l l  match t h e  e x i s t i n g  b u i l d i n g .  

PROJECT JUST IF  [CAT ION : -.---- 

To suppoi:t the  lunar  phases of t he  Apollo miss ions ,  t h r e e  s i n g l e  : pri,me 
85-foot  antenna . s t a t ions  are r equ i r ed  a t  l o c a t i o n s  around t h e  w o r l r d ,  sepa-  
r a t e d  by approKiinately 120’ of longi tude ,  i n  o rde r  t o  provide  continua:.  
s p a t i a l  coveriii,ge. These p r i m e  Apollo antennas have been co- loca ted  wi1:h t h e  
Deep Space fac::ilitiLes t o  achieve  maximum c o s t  sav ings  and t o  provide ,  :.n t h e  
near  v i c i n i t y ,  a backup c a p a b i l i t y  e s s e n t i a l  f o r  Apollo miss ions  i n  tht! event  
of a f a i l u r e  o r  1na:Lfunction of t h e  manned f l i g h t  f a c i l i t y .  To p rcv ide  the  
deep space an::en’iia w i th  t h i s  c a p a b i l i t y ,  c e r t a i n  b a s i c  e l e c t r o n i c  equil’ment 
p e c u l i a r  t o  A p 3 1 1 0  suppor t  nus t be added t o  t h e  s t a t i o n  instrumentat ior i .  
This  equipment: permi ts  t h e  t ransmiss ion  of d a t a  t o  t h e  Apo l lo  s t a t i o n  ::or 
t h e  major datiit handl ing  and p rocess ing  func t ions .  The wing a d d i t i o n  to  the  
c o n t r o l  bu i ld ing  ,is r equ i r ed  t o  house t h i s  equipment. 

ESTIMATED FUTIJRE -.---- YEAR FUNDING ‘FOR - THIS PROJECT: None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

STADAN FACILITY EXPANSION 

AUTHORIZAT'I.ON LINE ITEM: Various Locat ions 

PROGRAM. OFFXE;LS)R THE PROJECT: O f f i c e  of Tracking and Data A c q u i s i t i c n  

LOCATION OF PE!.OJISCT: Fa i rbanks ,  Alaska 

COGNIZANT NASI!, UJSTALLATION: Goddard Space F l i g h t  Center  

TYPE OF CONSTIggrION PROJECT: Extension and New 

FUNDING : 

FY 1965 and P r io r  Years 

FY 1966 E s t  .!.inat e 

T o t a l  Fundii:ig 'Through FY 1966 

PROJECT COST @TIMATE : 

Land Acqiiis lition 

Cons t r u c  t io.!? 

Operat ion:; b u i l d i n g  
add i t i o  ii 

U t i l i t y  and s t o r a g e  
building - new 

S p e c i a l  a i r  cond i t ion ing  
f o r  high heat  l o s s  
equ ipme r t 

Sw i t c hg ea r and t r a n s  f o m e r  s 
U t i l i t i e s  
S i t e  prepsrra.tion, paving 

E l e c t r i c a l  d i s t r i b u t i o n  
and landscaping 

$83,000 

1,115,000 

$1,198,000 

Unit of 
Measure g u a n t i t y  

Sq. F t .  6,000 

Sq. F t .  7,900 

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

S1,115,000 

$64.00 384,000 

56.33 k45,00O 

85 ,000 85,000 
5 7 ,000 57,000 
44,000 44,000 

36,000 36,000 
64 , 000 64,000 

CF 11-27 



Unit of Unit To ta l  
Me as u r  e Q u a n t i t y  c o s t  c o s t  

Equipment 

Design 

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

$1,115,000 - TOTAL 

PROJECT PURP0,g;E: 

This  p r o j e c t  p rovides  f o r  a d d i t i o n a l  t e c h n i c a l  o p e r a t i o n s  a r e a ,  mainte-  
nance a r e a ,  and h i g h - q u a l i t y  magnetic t a p e  s t o r a g e  a r e a  a t  t h e  STADAN Alaska 
S t a t i o n .  The expansion of t e c h n i c a l  and suppor t  f a c i l i t i e s  a t  t h i s  s t a t i o n  
i s  r equ i r ed  t c ,  permit  t h e  NASA 85-foot  Data Acqu i s i t i on  F a c i l i t y  (DAF) t o  
e f f e c t i v e l y  suppor t  and accommodate major s c i e n t i f i c  and app1icat:Lon s a t e l l i t e  
program equipinen t . 
PROJECT DESCRIPTION: 

This  p r o j e c t  provides  t h e  c o n s t r u c t i o n  of a new U t i l i t y  and Stora3e  
Bui ld ing  of approximately 7,900 squa re  f e e t  and an a d d i t i o n  t o  t h e  Operat ions 
and Telemetry Bui ld ing  of approximately 6,000 squa re  f e e t  of techr i ica l  a r e a .  
The b u i l d i n g  c o n s t r u c t i o n  w i l l  conform t o  t h e  a r c h i t e c t u r a l  appearance of 
t h e  e x i s t i n g  s t r u c t u r e s .  A i r - cond i t ion ing  and humidi ty- temperature  c o i t r o l s  
w i l l  be i n s t a l l e d  t o  provide t h e  environment necessary  f o r  e f f i c i e n t  o3era-  
t i o n  of e l e c t r o n i c  equipment i n  a l l  r equ i r ed  a r e a s .  An e l eva ted  f l o o r  system 
w i l l  be i n s t a l l e d  i n  a r e a s  where e l e c t r o n i c  equipment cableways a r e  nelzessary. 
The m a t e r i a l s  used i n  c o n s t r u c t i o n  of t h e  b u i l d i n g s  s h a l l  be of t h e  su i ) - a rc t i c  
t ype  e s p e c i a l l y  s u i t e d  t o  t h e  extreme tempera ture  ranges of  t h e  l o c a l e .  

PROJECT JUSTIFICATION: 

The A l a s k a  85-foot  s t a t i o n  was t h e  f i r s t  major Data Acqu i s i t i on  F n c i l i t y  
( D A F )  cons t ruc t ed  by NASA and was completed p r i o r  to  t h e  f u l l  growth O E  t h e  
f l i g h t  programs i t  is now requ i r ed  t o  suppor t .  
necessary  t o  proper ly  suppor t  major s c i e n t i f i c  observa tory  programs have n o t  
only f u l l y  ut.Llized t h e  l i m i t e d  t e c h n i c a l  area, b u t  have extended beyond t h i s  
a r e a ,  a t  the iexpense of needed maintenance and s t o r a g e  ;pace. 
s p a c e c r a f t  c o n t r o l  and cornnand conso le s  and wideband d a t a  t r ansmiss ion  equip- 
ments have been and w i l l  be r e q u i r e d  a t  t h i s  f a c i l i t y  i n  suppor t  of t h e  
me teo ro log ica l  and S c i e n t i f i c  abserva tory  programs. These equipments are 
e s s e n t i a l  to  t h e  c o n t r o l ,  muni t o r i n g ,  and performance e v a l u a t i o n  of thl: space- 
c r a f t  i n  a d d i t i o n  t o  t h e  spacelcraf t experiments .  

Equipment i n s t a l l a t i o n ~ s  

Add i t iona l  
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The UtillLty and Storage Building i s  necessa ry  t o  house and adequately 
accommodate a colnbined e l e c t r o n i c  and h y d r a u l i c  maintenance, v e h i c l e  
maintenance, and r e l a t e d  s t o r a g e  areas i n  suppor t  of t h e  Alaska F a c i l i t y  
complex. This  area i s  e s p e c i a l l y  c r i t i c a l  f o r  m a s s  s t o r a g e  of h igh  qui i l i ty  
magnetic te le inetry and computer t a p e s .  Extreme weather  cond i t ions  i n  t h e  
area r e s t r i c t  maintenance o p e r a t i o n s  during a g r e a t  p a r t  of t h e  yea r .  It 
i s  necessa ry  t h a t  proper  f a c i l i t i e s  be a v a i l a b l e  t o  permit minimum maiiite- 
nance under any  weather cond i t ion .  Space i s  a l s o  provided to i n s t a l l  i:he 
e l e c t r o n i c s  oE t h e  Mini t rack i n t e r f e r o m e t e r  system which w i l l  be  moved t o  
t h e  DAF l o c a t  ion from Col l ege ,  Alaska,  t o  f u r t h e r  c o n s o l i d a t e  ope la t io i l s  
and maintenance. 

ESTIMATED :FUTlJRE YEAR FUNDING FOR THIS PROJECT: None 
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VARIOUS LOCATIONS 

F I S C A L  YEAR 1966 E S T I M A T E S  

STADAN FACILITY, FAIRBANKS, ALASKA 

STORAGE BUILDING 

SiTE PLAN 
(No Scale) 
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VARIOUS LOCATIONS 

FlSOAL YEAR 1966 ESTIMATES 

STADAN FACILITY, FAIRBANKS, ALASKA 

ADDITION TO TELEMETRY BUILDING 

EXISTING GENERATOR BUILDING 

TlNG UNDERGROUND POWER 8 - - - - - - - - -  SIGNAL CABLES - - - - u _  

s i w  PLAN 
(No Scale) 



VARIOUS LOCATIONS 

FISCAL YEAR 1966 ESTIMATES 

STADAN FACILITY, FAIRBANKS, ALASKA 

ADDITION TO TELEMETRY BUILDING 

PERSPECTIVE 
(No Scale) 

EXISTING BUILDING 

CONDENSER / ELECTRONICS 

STO- 
RAGE 2 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

APOLLO NETWORK GROUND STAT ION 

AUTHORIZATION l!,IN;E ITEM: Various Loca t ions  

PROGRAM OFFICE,-pR THE PROJECT: Of f i ce  of Tracking and Data Acqu i s i t i on  

LOCATION OF PROJECT: Antigua,  West I n d i e s  

COGNIZANT NASA_ESTALLATION: 

TYPE OF CONSTRlJgION PROJECT: New 

Goddard Space F l i g h t  Center  

FUNDING : 

FY 1965 and P r i o r  Years $162,000 

FY 1966 E s t  h a t e  2,700,000 

Tota l  Funding Through FY 1966 $2,862,000 

PROJECT cosr E~~TIMATE : 

Unit  o f  Unit  'Cotal 
1:ost .- c o s t  Me a su r e Quant i ty  .- 

Acre 40 $5,000 z 1  ,000 Land Acquisi!itn 

Cons t ruc t ion  

Ins t rumenta t ion  and opera-  

Genera t 'or 1x1 i 1 ding  
Col1 imat ioin tower enc losu re  
Genera tors ,  switchgear  and 

U t i  1 it i e  s 
Fencing, roads ,  g rad ing  and 

landscaping 
Hydro -me  ch #a n i c a 1 s e r v i  ce s 
Antenna and c o l l i m a t i o n  

tower foundat ions  
Collimatioin tower s i t e  

grading  ;and access roads  
I n t r a - s i t e  c a b l e  

t i o n s  b u i l d i n g  

t r a n s  f o mer  s 

Sq. F t .  
Sq. F t .  

LS 

LS 
LS 

LS 
LS 

LS 

LS 
LS 

$ 2 , 5 0  1,000 

12,000 60 72  1,000 
4,000 40 16 1,000 

--- 20,000 2 3,000 

--- 540,000 543,000 
--- 200,000 203,000 

--- 125,000 125,000 
--- 40,000 4'3 ,000 

--- 65,000 65,000 

--- 100,000 10~3,000 
- - -  110,000 113,000 
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Unit  of  
Measure 

Undergrounc Fower and s i g n a l  
c a b l e s  and e l e c t r i c a l  
d i s  t r i b u  t ion  LS 

Communications LS 

- - -  E qu i pme n t 

- - -  De s i g n  

F a l l o u t  She l te r .  (Not f e a s i b l e )  --- 

Unit 
c o s t  - 

$120,000 
300,000 

- - -  

- - -  

--- 

T o t a l  
C o s t  -- 

$120,000 
3 30 ,000 

None --- 

PROJECT PUR=!!. : 

This  p r o j e c t  p rovides  f o r  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  requ::red to 
i n s t a l l  t h e  Apcl lo  S-Band System equipment a t  Antigua,  West I n d i e s ,  t o  support  
the o r b i t a l  and luna r  phases  of t h e  Apollo miss ions .  

PROJECT DESCRIPTION : 

The c o n s t r u c t i o n  of  an  Opera t ions  Bui ld ing  and Genera tor  Bu i ld ing  
( inc lud ing  g e n e r a t o r s ,  swi tchgear  and t r ans fo rmers )  i s  r equ i r ed .  ::o support. 
these  s t r u c t u r e s  and t h e  an tenna ,  s i t e  improvements i nc lud ing  roads  and 
g rad ing ,  u t i l i t y  systems,  and an tenna  and c o l l i m a t i o n  tower foundat ions  w i l l  
be provided.  Included i n  t h i s  p r o j e c t  are funds f o r  t h e  a c q u i s i t i o n  o f  
approximately 40 acres o f  land .  

The Uni f ied  S-Band System, antenna and a s s o c i a t e d  equipment f o r  th .  
Antigua S t a t i o n ,  i s  be ing  procured under p r i o r  yea r  funding due t o  develop- 
ment and f a b r i c a t i o n  l ead  t i m e  involved.  

PROJECT JUS'I'IF ICATION : 

The Apollio f l i g h t  program r e q u i r e s  cont inuous  coverage du r ing  t h e  Launch 
and i n s e r t i o n  ;phases i n t o  o r b i t  and du r ing  o r b i t a l  checkout pr ior  Lo t h ?  i n -  
j e c t i o n  phase of a l u n a r  miss ion .  I n  o r d e r  t o  provide  network suppor t  Lo 
t hese  o r b i t a l  #and l u n a r  miss ions ,  i n  t h e  launch azimuths o f  90 t o  108 d '?grees ,  
t h i s  s t a t i o n  a t  Antigua,  West I n d i e s ,  i s  cons idered  mandatory. Th1.s p r ' l j e c t  
p rovides  t h e  f a c i l i t i e s  f o r  t h e  i n s t a l l a t i o n  of t h e  necessa ry  S-Band t r i c k i n g ,  
t e  l e m e  t r y  r'e ce p t i o n ,  updat  a t r ansmiss ion  and a i  1: - t o  -ground vo ice  commun i ca - 
t i o n  equipment. 

ESTIMATED F'UTURE YEAR FUNDING FOR THIS PROJECT: None 
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V A R I O U S  L O C A T  I O N S  

F I S C A L  Y E A R  1966 E S T I M A T E S  

A P O L L O  N E T W O R K  GROUND S T A T I O N  - ANTIGUA,  W.I .  

! N ST RUM E N TAT I ON A N C OPERATIONS BL: I L C I N G 

- 
i DOCK i 

P E R S P E C T I V E  P L A N  

DIESEL -GENERATOR BLDG. 

P E R S P E C T I V E  

0 IO 50 

FEET 
S C I L E  



CONST1tUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

COMMUNI1"Y SUPPORT FACILITIES 

AUTHORIZATlON .LINE ITEM: Various Locat ions 

PROGRAM OFFICI, FOR THE PROJECT: 

LOCATION OF PEI.OJlSC'I': Antigua , West I n d i e s  

COGNIZANT NASA. INSTALLATION : Gcrddard Space F l i g h t  Center 

TYPE OF CONSTEI1JCC1:lON PROJECT: Mew 

FUNDING : 

O f f i c e  o f  Tracking and Data A c q u i s ~ ~ t i c n  

FY 1965 anti P r i o r  Years $210,000 

FY 1966 Est :.mate 3,090,000 

T o t a l  Funding Through FY 196t1 $3,300,000 

PROJECT COST E STIMTE : 

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

Land Acquis i t icn,  

Cons t ruc  tm, bc 
Three (3) F e r sonne l  b u i l d i n g s  

( o f f i c e r -  t ype  quar te rs : )  Sq. Ft, 
One (1) persc 'nnel b u i l d i n g  

(quonset - t ype  building:) Sq. F t .  
Modi f i ca t  i c  ns t o  ex is  r: i n g  

mess f a c i l i t y  Sq. F t .  
C a f e t e r i a  Equipment LS 

R e f r i g e r a t i o n  equipment LS 

Laundry eqiJ ipment LS 
Power b u i l d i n g  a d d i t i o n  sq. F t .  

Dry and c o l d  s t o r a g e  
a d d i t i o n  (mess h a l l )  Sq. F t .  

Laundry b u i l d i n g  a d d i t i o n  Sq. F t .  

D i e s e 1 gem r a t  c) r LS 

18,000 

4,000 

3,000 - - -  

2,500 

4,000 

4,000 

- - -  
--- 
..-- 

30 . oct 120 OCIO 

4 0 . C~CI 120 ,000 
80 2 OClCl 80 ,000 

36 . 00 30 , OCIO 
40 , OGG $0 ,000 

35 ,OC l  1$0 ~ 000 

5 5 .  CO 2 20 , OC10 
60  ,OCO 60 ,000 

70 ,OOC 70 ,OClO 
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Diesel storage tank (150,000 
gal lon) jmc. 1 uding s it ework , 
fencing , pi.ping 

Water storage tanks, pumping 
stations arid associated 
piping 

Sanitary arid storm sewers 
General stclralge building 
Vehicle maintenance bldg. 

Vehicle maintenance equipment 
Dispensary addition 
Dispensary equipment 
Recreation fa.cilities 

Electrical distribution 
Site preparation and roads 

modif ica t ions 

addition 

Unit of 
Measure 

LS 

LS 
LS 

Sq. Ft. 

Sq. Ft. 
LS 

Sq. Ft. 
LS 

LS 
LS 
LS 

--- E q u i pmen t 

--- Des inn 

Fallout Shelter (Not feasible) --- 

Unit 
cost Quant itv - 

Total 
cost 

100,000 100,000 

60,000 60,000 
70,000 70,000 
37.50 180,000 

31.25 50,000 
25,000 25,000 
40.00 60,000 
40,000 40,000 

150,000 150,000 
250,000 250,000 
165,000 165,000 

$390.000 
PI 

Whe square f$:mt and other construction costs are in conformance with previous 
constructLon agency (Navy) experience of construction on Antigua, Wesi: Indies,, 

PROJECT PURPOSIL: 

This project: will provide for the construction of adequate community 
support faci1it:ies on the Island of Antigua to house and support the person- 
nel of the Apc11.1~) Network Ground Station. 
existing Air E'cmc:e community. 

These facilities augment the 

PROJECT DESCRI.I'TI:ON : 

Community support facilities to be constructed consist of three (3 )  
officer-type Em-racks, a General Storage Building, additional'Mess facilities, 
a Power Bui1di.ng addition, Water Storage tanks, Dispensary addition, and 
additional recreational facilities. Construction will be similar to the 
existing Air Pl;ise community facilities. 
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PROJECT JUST :l:l?ICAT I O N  : 

The :[sl;md of  Antigua doc!s no t  c o n t a i n  a popula t ion  c e n t e r  adequiite t o  
house and su]:no:ctr t h e  Manned Space F l i g h t  S t a t i o n  personnell. The e x i s t i n g  
f a c i l i t i e s  1c)caeecI on t h e  l ea sed  Coolidge A i r  Force Base a r e  not  adeqtiate tso 
support  addit:: ional. personnel .  The c o n s t r u c t i o n  of community suppor t  j iaci l  i- 
t i e s  i s  ttierci: €ore  r equ i r ed  t o  support  both the  permanent and tempo:rar~r duty  
personriel. whci w:il.l .  opera t e  the  Manned Space F l i g h t  S t a t i o n , .  

ESTIMATED FU?:'lJRIC IIEAR FUNDING FOR THIS PROJECT: None -----._-__----.- 



VARIOUS LOCATIONS 

FISCAL YEAR 1966 ESTIMATES 

COMMUNITY SUPPORT, ANTIGUA, W. I. 

0 n 
\ 

TRUE NORTH 

A. PERSONNEL BUILDINGS 
8. PERSONNEL BUILDING 
C. MESS EXPANSION 
0 DRY 0 COLD STORAGE 
E LAUNDRY 
5 DCWED s','!i"UG 

G. DIESEL STORAGE TANKS 
H. WATER STORAGE TANKS 
I. GENERAL STORAGE BLDG. 

.!. VEu!CLE HA!NTENANCE ELM. 

Y.  "!SPEHS&.PY EXP&?!S!O?! 
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CONS'IIRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

APOLLO NETWORK GROUND STATION 

AUTHORIZATION .-- LLNE ITEM: 

PROGRAM OFFI(::E FOR THE PROJECT: 

LOCATION OF .!'ROJECT: 

COGNIZANT NASAINSTALLATION: 

TYPE OF CONSTEZTION PROJECT: 

FUNDING: 

Various Locat ions 

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

Grand Canary Is land 

Goddard Space F l i g h t  Center  

New and Extension 

FY 1965 and P r i o r  Years $120,000 

FY 1966 E!i; t irnate 7,674,000 

T o t a l  Fundin,g Through FY 1966 97,794,000 

PROJECT COSII-ESTIMATE : 

Unit  of 
Measure Quan t i ty  

Land Acqui:r;it:ion 

Cons tructi,x,n 

Unif i.ed :;-band antenna 
o p e r a t i o n s  b u i l d i n g  

Addition t o  e x i s t i n g  tele- 
metry b u i l d i n g  

Raised f1.0c)r system 
Genera t CII- bu i 1 ding 
Hydro-mec:hani cal  b u i  Id  ing  
Generators ,  switchgear  and 

U t i l i  tier; 
S i t e  p r e p a r a t i o n ,  roads 

and. fe.rtci.ng 
Elect r i c a  1 d i s t r i b u t i o n  

a n d  si.gna1 c a b l i n g  
Antenna focmdat ions 

t r a n s  fomier s 

Sq. F t .  

Sq. F t .  
Sq. F t .  
Sq. F t .  
Sq. F t .  

Ls 
LS 

LS 

Ls 
Ls 

5,600 

3,000 
6,100 
5,100 

500 

Unit  Total. 
c o s t  c o s t  

_I_. - 

jl> 474, OOC! 

$33 -04 185 , OOCl 

33.00 99, OOCl 
10.00 61,000 
26.08 133, ooo 
26.00 13 0001 

367 , 000 367,0001 
18,000 18,000 

203 , 000 203,000 

350,000 350,000 
45 , 000 45,000 
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Eq u i p m e z  

Unif ied S-band 30 f t. antenna 
Uni f ied  5;-band Apollo unique 

electrcini  c s  
O p t i c a l  package 
Frequent). s t anda rd  
TLM da ta  processor  
TV n o n i t c r  
DCS da ta  processor/encoder/  

modulator 
Systems consoles  
Group d i s p l a y  
Recorders 
Receiver and t r a n s m i t t e r  

Ranging (subsystem 
T e s t  t ransponders  
Communi ca t i  on s 
Spare p a r t s  
Shipping,  i n s  t a l  l a t i o n  

subsystems 

i n t e g r a t i o n  and checkout 

Design 

F a 1 1 ou t S he. 1 t e :r ( No t f ea s i b 1 e) 

Unit  of  
Measure 

Each 

Ls 
LS 

Each 
Each 
Each 

LS 
Each 
Each 
Each 

Ls 
LS 

Each 
LS 
LS 

Ls 

--- 
--- 

PROJECT PIJRPOSE: -.-- 

This  p r o j e c t  p rovides  f o r  t h e  f a c i l i t y  

Unit  
c o s t  - Quanti  t y  

1 $1,250,000 

--- 
7 
1 
3 

--- 
TOTAL 

cons t ruc t ion  

255,000 
30,000 
50,000 

400,000 
8 , 000 

600,000 
114,200 

84,300 

730,000 

50,000 
370,000 
454,000 

700,000 

100,000 

100 , 000 

--- 
e-- 

Total. 
c o s t  
__I_. 

g3> 200,000, 

1,250,000 

255 000 
30 )I 000 
50,000 

400,000 
8 000 

600,000 
800,000 

253,000 
100 E 000 

7 30,000 
100,000 
100,000 
370,000 
454 , 000 

700,000 

--- 

None - 
;ild 674,000 

aiid the e l e c ~ r o n i c  
equipment nets sairy t o  provide  t h e  Grand Canary I s l a n d  manned f l i g h t  ! ; t a t i o n  
(now configui:-?d t o  suppor t  Gemini) w i t h  t h e  f u l l  Apollo S-band capab: . l i ty  
f o r  supportirtg the Apollo miss ions  beginning i n  t h e  t h i r d  Quarter  of  Calendar 
Year 1967,) 

PROJECT UESCI!. LPT'ION: 

The proJec1: provides  t h e  Apollo S-band system t o  f u l f u l l  t h e  r equ i r e -  
ments of t:he Apo1l.o o r b i t a l  miss ions ,  and the  f a c i l i t i e s  t o  accommodate t h e  
antenna arid a.:;soci.ated e l e c t r o n i c s .  

Fac i l . i t i  e s  r equ i r ed  inc lude  an Antenna Operat ions Building,  Power 
Building ( w i t h  gene ra to r s  and swi tchgear ) ,  Hydro-Mechanical. Bui ld ing ,  and ;an 
expansion t o  the  e x i s t i n g  Telemetry Building.  Also included are  Anterna aiid 
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Col l imat ion  ‘]Cower foundat ions ,  s i t ework ,  roads  and necessary  u t i 1  i t i e : ; .  

PROJECT JUST:!: F ICATION : 

A s  a re:i;ult of t he  normal and p rogres s ive  ref inement  o f  Apollo f : . igh t  
program d e f i n i t i o n ,  t h e  requirements  on e i t h e r  an i n d i v i d u a l  s ta t  ion  o r  on 
network cove:ragle may be a l t e r e d .  A s  a r e c e n t  r e s u l t  of  th: is  p rocess ,  i t  
has  been determined t h a t  ground support  t o  t he  s p a c e c r a f t  .for v e r i  f i c i i t i on  
of o r b i t a l  i n j e c t i o n  parameters  on launch azimuths of  7 2  t o  80 degree:; and 
landing  i1ifo:rnation f o r  a s u b - o r b i t a l  a b o r t ,  must be provided.  I n  or t ler  
t o  support: t hese  requi rements ,  f u l l  Apollo S-band coverage from Grand 
Canary i s  necf?ssary.  The p resen t  s t a t i o n  i s  conf igured  s o l e l y  f c r  Geriini 
suppor t .  Th i s  l imi t ed  c a p a b i l i t y  i s  n o t  adequate t o  meet t h e  new ApoI.10 
requi rements ,  Consequently,  a d d i t i o n a l  f a c i l i t i e s  and equipments $are r e -  
qu i red  t o  provide t r a c k i n g ,  t e l eme t ry ,  updata  t r ansmiss ion  and a i r - to-ground 
voice  comrnun:i.cations t o  and from t h e  Apollo s p a c e c r a f t .  

ESTIMATED -.-- FUTlJRIZ YEAR FUNDING FOR THIS PROJECT: None 
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VARIOUS LOCATIONS, 
FISCAL YEAR 1966 ESTIMATES. 

APOLLO NETWORK GROUND STATION, 
GRAND CANARY ISLANDS 

PERSPECTIVE 

FLrrQR PLP.?! 
SCALE: I " =  40' 



VARIOUS LOCATIONS, 
F I S C A L  YEAR 1966 ESTIMATES. 

APOLLO NETWORK GROUND STATION, 
GRAND CANARY ISLANDS 

e-- - I 11'1 I 

%q! 5, '\ 
-'\ 

X 7 L  

PERSPECTIVE 

1 

I 
/ 

T 81 C BUILDING EXPANSION 

SCALE: I " =  40' 
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WALLOPS S T A T I O N  

F I S C A L  YEAR 1966 E S T I M A T E S  

IT LOCATION PLAN LARGE ROCKET 

!\ 
\ 

BOGUES BAY 

LEGEND 
I EXISTING FACILITIES 

FACILITIES AUTHORIZED OR UNDER 
CONSTR UCT l  ON 
FACILITIES PROPOSED IN 1966 ESTIMATES 

SCALE 
0- I/& 1 y  

ADMINISTRATION 

2 
7 

w 
P A T L A N T I ~  c c E A i v  

L L A U N C H  AREAS 3 ,4 ,8  5 



N A T I O N A L  A E R O N A U T  ICs AND S P A C E  ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 19 66 BUDGET ESTIMATES 
(I)o::ars i n  t::$usar?c!s) 

NEAREST _- C I T Y  COGNIZANT PROGRAM O F F I C E  L O C A T I O N  O F  I N S T A L L f i T I O N  1 COUNTY 

4 C  Mlles Northeast _. 
NASA I N S T A L L A T I O N  

Sp-ce F a c r P r n  __ - .>iiore of 
!!,2LLC?PC. STATION Spienrp 6, Applications Virginia I Accomack, Virginia , baLisDurY, i v k r y i d i i d  ~ ___-- 

~ _- 
b4 Y 12 h 3 J F ~  $ 5  66  P E Q S O N N E  L ST H E  NGT n - -_- L 

I N ~ T A L L  A T I O N  Mt iSlON 

The basic  mission of the Station i s  t o  prepare, assemble 1 NASA PERSONNEL l k n d  01 Y e W J  

and launch sc i en t i f i c  experiments, achieve the desired C O N T R A C T O R  AND OTHER P E R S O N W E i  

position and velocity i n  space, track and acquire and record TOTAL ALL PERSONNEL , 
NO A C R E S  _ _ _ - _ _ _  L A N D  the da ta  sought. These data a re  processed and reduced t o  I -- ~ 

meaningful form. and analyzed. / _ _ _  N A5A-OWNED 6 , X C 3 L -  
- G -  

- u T n E R G O r E R N Y E U T  ACEWCV DWNEn 

I 
YON-FEDERAL ( ( r a c e s  foiemenfrl 9.4 

T O T A L  LAND 6,570.7  

5 42,978.0  
c 

I - 7 - - -  -__ I i lnc luding VASA-Owned ' mci 

T Q T A L  
A L L  Y E A R S  
( L  stimared) 

F 
O F F I C E  e d )  

I 
- *- ___ 4 

PROJECT L I N E  I T E Y  

Launch Control Building 

Assembly Shop 

F 
N 
I .. . -  

, 
1 

OSSA ' 30.0 605.0 1 -0- 635.0 

OSSA 30.0 443.0 -0- 473.0 
I 

, 
I 



CONSTRUCTION OF FACILITIES 

FISCAL YEAK 1966 ESTIMATES 

LAUNCH CONTROL BUILDING 

AUTHORIZATlON LINE ITEM: Wallops S t a t i o n  

PKOGliAM OFFICE) FOR THE PROJECT: 

LOCATION OF PILOJISCT: Wallops I s l a n d ,  Accomack County, V i r g i n i a  

COGNIZANT NASI!LIl';[STALLATION: Wallops S t a t  i o n  

TYPE OF CONSTI:: JC'IIION PROJECT : N e w  

O f f i c e  of  Space Sc ience  and A p p l i c a t i c n s  

FUNDING: 

FY 1965 and P r i o r  Years 

FY 1966 Es t imate  

T o t a l  Funding Through FY 

PROJECT COST 'ESTIMATE: 

Land Acquis,_j.tion 

Cons t ruc t  ic!mi 

Grading arid p i l i n g  
Water and sewerage 
E l e c t r i c a  L d i s t r i b u t i o n  
Sub-s t:a t :\.on 
Roads ant1 park ing  a r e a s  
Launch cc'nt c o l  b u i l d i n g  

Equipment 

Ca bl i n g  
Trays 
F i r i n g  c i r c u i t s  
Checkout consoles  
Control  systems 

$30,000 

605,000 

1966 $635.000 

Unit  of  
Measure 

- - -  

LS 
LS 
LS 
LS 
LS 

S q .  F t .  

LS 
LS 
LS 
LS 
LS 

Unit  
c o s t  p a n t  i t y  I_ 

-e- --- 

--- $28,900 
3,000 

--- 18,300 
--- 12,400 
--- 19,700 

3 ,160  58.45 

120 , 000 
55,000 
48,000 
85,000 
30,000 

r o t a  1 
cost 

- .- - 
s 6 7 . 0 0 0  

28,900 
3 ,000  

18,300 
12,400 
19,700 

:.84,700 

xl38,OOO 

120,000 
55 , 000 
48 , 000 
85 , 000 
30 ,000 
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Unit of Unit  rota]. 
20s t -.. c o s t  Measure Quan t i ty  -- 

- De- 

F s l l o u t  SheItEL. 

@ 0 5 ,  C C I  ---- TOTAL 

P K@ J E 'ST TU lip Cl S E : 

This  prcl-lect w i l l  providc a Launch Cont ro l  Bui ld ing  (Ellockhouse) f o r  
launch P a c k  Nos 4 and 5 i n  tt,cb North Launch a r e a  t o  house t h e  sour id i rg  
rocke t  launch c o n r r o l ,  exper i rwnt  monitor ing conso le s  and persome!.  wl- i c h  3ce 
now squeezed inf.;) t h e  Scout b; cbckhouse. 

The proposed new fac i l i t ; !  w i l l  p rovide  e a r t h  covered b l a s t - r e s i s t a n t  
s1x8:tl- f o r  roc.:lce-: !Launch c o n t r o l  and check-out consoles  on t h e  firs:: f:.oor 
anii c a b l e  tei:'mination racks  aiid console  i n t e r f a c e  equipment i n  the  batiement . 
The f i rs ' -  f l w > r  w f i l l  be a removable type  f l o o r  system t o  d l o w  ccn..pLel:e 
a c c e s s  t o  c a h l e  t r a y s  and equipment i n  t h e  basement. Space will 1:e provided 
outs i .de :>.f t l ie ' 3 l a s t  p r o t e c t e d  a rea  f o r  a n  o f f i c e ,  t o i l e t ,  s toraE, t , ,  and 
mechanica 1 a n d  e l e c t r  l c a l  equipment. 

T h e  b l a  ; t  p ro tec red  ;?rea d i l l  c o n s i s t  o f  two f l o o r  l eve l s  approximately 
28  feet: b y  31) f e e t ,  A ontt-stDry space  will be  provided fo r  o f f i c e s ,  ~ o i l e t  
and b u i l d i n g  equipment ap;jroxhmately 28  fee t  by 32 f e e t .  The fac:i.lity e l e c -  
t r i c a l  s u b s t a t i o n  w i l l  be ?.n an enc losure  approximately 11 f e e t  by 23 f e e t .  
The t o t a l  a r e a  fo r  t h e  Launch Cont ro l  Bui ld ing  i s  3,165 square  f e e t .  

A l l  po r t ions  of t h i s  f a c i l i t y  will be  of  conc re t e  c o n s t r u c t i o n  wi th  a 
s t e e l  j o i s t  framed roo f ,  except  t h e  b l a s t  p r o t e c t e d  a r e a  which will have 21 

C .  c r e t e  roof s v s t m  wi th  + a r t h  cover .  A p la t fo rm w i l l  be provieled a t o p  t h e  
e a r t h  f i l l  f c r  d t e l e v i s i o n  camera s t and .  

Concrete F )iring and ex tens ions  of e x i s t i n g  s t a t i o n  u t i l i t i e s  systems 
w i !  1 support  t t e  f a c i l i t y .  Control  c a b l e s  i n  above-ground c a b l e  t r a y s  w i  11  
connect t h e  launch consoles  k i t h  a sma l l  c a b l e  t e rmina t ion  c u b i c l e  a t  Launch 
Pad No. 5 ,  , a r ~ d  w.th e x i s t i n g  t e rmina t ion  f a c i l i t i e s  a t  Launch Pad No. 4 .  

PROJECT JUS?'I:FIXATION : 

T h i s  ?IOJ(:C:E is r e q u i r e d  t o  re l ieve a n  overloaded cond i t ion  tha t  has  
e x i s t e d  fo r  1:hree years  i n  t h i s  a r e a ,  The n o r t h  launch a r e a  support5 f l i g h t  
programs s u c h  a s  rad io-a t ten i ia  t i o n  measurements, T r a i l b l a z e r  r e e n t r y  h e a t  - 
t r a n s f e r  exper Lments , space  i iuclear a u x i l i a r y  power systems,  s o l a r  -01 i e n t e d  
c o n t r o l  s y s t  e m s ,  meteor simu i n t i o n ,  Vector s o l i d - f u e l  r o c k e t  s m t , : o l  sys t ems ,  

CF 12-4 
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component and system development programs, sounding r o c k e t s ,  and probes.  The 
e x i s t i n g  launch c o n t r o l  b u i l d i n g ,  which serves four  pads and  f i v e  1-aunciers,  
i s  overcrowded on t h e  upper l e v e l  wi th  two Scout checkout systems, a u n i v e r s a l  
console ,  r a d i o  a t t e n u a t e  measurement conso le ,  and a s s o c i a t e d  range i n t e r f a c e  
equipment. The lower l e v e l  i s  densely packed wi th  c a b l e  e n t r a n c e s ,  t e r n i n a -  
t i o n  r a c k s ,  t r a y s ,  and a launch programmer. The composite NASA/Air Force 
Scout launch schedule  w i l l  r e q u i r e  a lmost  cont inuous use  of  t h e  e x i s t i n g  
blockhouse,  prlecluding the  s imultaneous use of Pads 4 and 5 f o r  the  soundieg 
rocke t  program because of t h e  seve re  overcrowding and conges t ion  which now 
exis ts .  

ESTIMATED FUTUILYEAR FUNDING FOR THIS PROJECT : None 
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WALLOPS STATION 

FISCAL YEAR 1966 ESTIMATES 
,-BYPASS ROAD 

5 e ~ E / 7 z 3 z T r =  
LAUNCH FACILITY PLAN 

F- 

SCALE I O ~ O O ~  

CONTROL BUILDING 

_I  AIINCH CONTROL BLDG. 
\ - -  

BOGUES BAY 

-- 
LntJMru BRFAS 3.4.8 5 

EXISTING 
LAUNCHER 

DCRCDFCTIVF I -..-. -- 
LOCATION P L A N  

S C A L E  0-1. 
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C;ON';T1; UlCTION OF F A C I L I T I E S  

F i S C A l ,  YEAR 1966 ESTIMATES 

iiSSEMBLY SHOP 
-111 

AUTHORILA'C10N LINE ITIN: 

PROGRAM OPF1I;E FOl i  THE PRCr2EC;E: 

- LOCATION FROJECT: Wallops .:sland, Accomack County, Vi. g i n l a  

___ COCNILANT -_-_ NASA - LNSTALW'CION: -I_..I- 

- TYPE OF C_ONS'I'RL~CTION PROJIgZ;: 

FUNDING: 

ha1 Lops S t a t i o n  

Office of Space Science and A p p l  : caC..nr 5 

I A Lcps S t a t i o n  

New 

PY 1965 .ind r'ri 3r '?ea r 3  $30,000 

FY 1966 Ssriiiiat,- 4 4 3 , r s  

T o t d  I F i i i d ing  Thi-ougtl FY 1966 $473,000 

Land Acqu i s i t i on  

Construct ion,  

Grading, arid p i l i n g  
Water and sewerage 
E l e c t r j  (:a i d i s t r i b u t  i311 
Sub-sta. l ion  
Roads m d  loading a r e a s  
Assttmb I. y .3hop 

Equiprnen it 

D e s  i g1.1 

F a l l o u t  :Shelter 
I 

'Jni L of :hi . 'T qd t a 1 

5443,000 

.I- - *. .- e-- --- 



PROJECT PURPOS;: 

This assembly shop will reduce the congestion and potential safety 
hazard that now exists in the North Sounding Rocket assembly area by pro- 
viding three iiis3ditional air-conditioned explosive safe assembly bays. 

PROJECT DESCRFPTLON: 

This project will provide a 3 bay assembly building in the north launch 
area of Wallops Island containing 6,500 square feet of environmentally con- 
trolled space far the assembly and checkout of solid fuel, multi-stage rocket 
systems and pa.yloads. Door and crane clearances will accoannodate large pay- 
load-stage systems such as Wasp that require vertical assembly. The build- 
ing will be constructed of structural steel, translucent panels, and 12-inch 
thick reinforced concrete bay separation walls. 
be met by intxxfiacing with existing water, sewerage, and power systems. 

Utility requirements will 

PROJECT JUST!.]? ICATION : 

The existing assembly shop in the North Area is not capable of pi-oviding 
the required air-conditioned environment for the current and planned sound- 
ing rocket experiments such as ionospheric physics, energetic paxticles, 
aeronomy, Trailblazer, Wasp and SERT; nor is it possible to assemble and 
checkout the sounding rockets in an efficient manner due to the limitzd 
space available. 
from the storage magazines to the proposed assembly bays for buildup. The 
completed stage will then be transferred to the large bay or to rhe existing 
shop depending upon the environmental requirements, There, the stages will 
be assembled. into the completed vehicle and integrated with the paylcad for 
final combined prelaunch testing. The Assembly Shop is required to alleviate! 
congestion t:liat: has been a serious problem for three years in the existing 
assembly arerisy to provide a controlled environment capability for tempera- 
ture and huraidity sensitive fuel grains and payloads, and to avoid exceeding 
the explosive safety rating of the area. 
present facilities alone will have a detrimental effect on vehicles, pay- 
loads, personnel and launch schedules. 

It is planned that the sounding rocket stages will flow 

Continued operation with the 

ESTIMATED F!JURE YEAR FUNDING FOR THIS PROJECT: None 
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WALLOPS STATION 

FISCAL YEAR 1966 ESTIMATES 

ASSEMBLY SHOP 

A r i  

EXISTING LAUNCHER 

12 ==-+----- --=/ 

LAUNCH FACILITY PLAN 
SCALE , o . o u o o o  

> A , - )  (BOGUES BAY 

ASSEMBLY SHOP PLAN 
S C A L E  

0- 20' SO' 75' 100' 
I- - 

YLAUNCHER EXISTING \\ 

\\ 
NEW ASSEMBLY SHOP 1 

PERSPECTIVE 
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WALLOPS STATION PROPOSU) ASSMBLY SHOP - FISCAL YEAR 1965 
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N A T I O N A L  A E R O N A U T  ICs A N D  S P A C E  A D M I N I S T R A T I O N  

TOTAL CAPITAL INVESTMENT 

CONSTRUCTION OF FACILITIES 

~ 

FISCAL YE4R 19 66  BUDGET ESTIMATES 
( D o l l a r s  i n  thousands)  

- ~ I .  ~- _ _  
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 00 NT Y N E P R E S T  C I T V  
FOR I N S T A L L A T I O N  A T C .  r 

V L L I L C  u i  

NASA I U S T A L L A T I O N  

I --- I - - -  I - - -  , A s s o c i a t e  Admini s t  r a t o r  
_ .  

A 1  1 
I FY i 9  ' F I  14 rr 'y P E P S Q Y Y E L  S T R E N S T H  I N S T A L L A T I O N  MISSION 

See J u s t  i f Fc a t  i o n .  

__ 
PROJECT L l U E  I T E M  

~ ~ 

F a c i l i t y  P lann ing  and Design 

_-_ t - t  
I I t -  

G A S A  P F R S O N N E L  / ~ n d  of ~ p m )  I 
t- 

C O N T R A C T O R  AND OTHER PERSONNEL 
~ - 

Not fAppl i c a b l e  
1 ~ - 

T O T A L  A L L  PERSWNEL 
L A N D  

--- 
NO ACRES 

~ ~ _- - 
I -- - ~ -~ ~ _ _  N A 5 A  OWYEC 

O T H E R  GOVER NME N T  AGE NCY-OW U ED 

Y C N  F E D E R A L  : ! , L ~ L I \ ,  ruarmcru\, 

' - - 
I 

- __ - 
T O O I L  LAND 

I l lncludina NASA-Ouned L o n d l l a F  ( 2 1  Iimr 10 / 9  

C O G N I Z A N T  ~ F Y  1 9  62 THRU 
O F F I C E  I CURRENT YEAR 

-i ~ - 

AA 1 $43,937.0 
~ 

$7,500.0 

- L--- 

= U T U R E  YEARS 
-- ( E s t i m a t e d )  

Not 
A p p l i c a b l e  

~ ~- ~- 
T O T A L  

A L L  YEARS 
- (Est imated)  

Not 
App l i cab le  

- _ _  
A L L  O T H E R  P R O J E C T S  

NASA FORM 1029 ( R E V .  NOV 64 )  PREVIOUS EDITIONS ARE O B S O L E T E  

IJ T h i s  amount i s  "non-add"; h a s  been d i s t r i b u t e d  i n  t h e  a p p r o p r i a t e  i n s t a l l a t i o n  summary sheet:. 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1966 ESTIMATES 

--- FACILITY PLANNING AND DESIGN 

AUTHORIZAT1C)N LINE ITEM: F a c i l i t y  Planning and Design 

PROGRAM 0FFI.CE: I_.-- 

FUNDING: 

O f f i c e  of t h e  Assoc ia t e  Administrat .or (NASA General)  

FY 1965 arid P r i o r  Years $43,937,000 

FY 1966 E ; f ; t j . m n t e  

T o t a l  Funding Through FY 1966 

7,500,000 

$51,437,000 

DESCRIPTION: 

The funds reques ted  under t h i s  i t e m  a r e  r e q u i r e d  fo r  advanccd f a - i l i t y  
p lanning  design on p r o j e c t s  fo r  which c o n s t r u c t i o n  funds may be  
reques ted  i n  subsequent  budgets .  

JUS TIF I CATm;J: 

Long-raiige p l ans  i n  s e v e r a l  program a r e a s  must a n t i c i p a t e  t h e  net!d f o r  
t h e  construci. ioii  of f a c i l i t i e s  beyond t h e  budget year f o r  which estimzltes 
a r e  being s u l w i t t e d .  A cons ide rab le  sav ing  i n  t i m e  and an i n c r e a s e  i n  t h e  
accuracy  of  c o n s t r u c t i o n  c o s t  estimates i s  p o s s i b l e  wi th  t h e  a v a i l a b i l  i t y  of  
a f a c i l i t y  p lanning  and des ign  fund which can be used t o  i n i t i a t e  t h e  des ign  
o f  h igh-pr ior  L t y  f a c i l i t i e s  p r i o r  t o  t h e  enactment of  p r o j e c t  a u t h o r i z a t i o n  
and t h e  appropr i -a t ion  of funds.  

With t h e s e  funds,  NASA will con t inue  a s  a n  on-going and con t inu ing  
a c t i v i t y  t h e  ,general a c t i v i t y  of  f a c i l i t y  p lanning  and des ign  of Euture 
c o n s t r u c t i o n  F r c j e c t s  which have n o t  a s  y e t  been au tho r i zed  o r  foi: which 
appropr i a t ions  have n o t  been made. NASA w i l l  a l s o  con t inue  t o  make special .  
p r o j e c t  s tudi les ,  f e a s i b i l i t y  s t u d i e s ,  and o t h e r  s t u d i e s  necessa ry  t o  develop 
and improve o v e r a l l  c r i t e r i a  and s t anda rds  f o r  t h e  des ign  and c o n s t r u c t i o n  
of  f a c i l i t i e s .  
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