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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

GENERAL STATEMENT 

This appropriat ion provides fo r  con t r ac tua l  s e rv i ces  f o r  t he  design, 
major rehabj.l.it:ation, and modif icat ion of f a c i l i t i e s ;  t he  cons t ruc t ion  of 
new faci1iti.e.s; minor construct ion;  the  purchase of r e l a t e d  equipment and 
advanced desFgn r e l a t e d  t o  f a c i l i t i e s  planned f o r  f u t u r e  au thor iza t ion .  

The pr0gra.m for  1975, i n  many aspec ts ,  r e f l e c t s  a cont inua t ion  of p r i o r  
yea r s '  endeavors, e spec ia l ly  i n  regard to :  

a. Space s h u t t l e  f a c i l i t i e s  

b. F a c i l i t y  r e h a b i l i t a t i o n  and modif icat ion and minor construct ion 
programs 

c. F a c i l i t y  planning and design. 

A s  has been fo recas t ,  FY 1975 space s h u t t l e  f a c i l i t y  requirements are 
increased over the  amounts approved f o r  FY 1974 and p r i o r  years .  These 
requirements f o r  unique s h u t t l e  f a c i l i t i e s  a r e  t i m e  s e n s i t i v e  and are t o  
meet s p e c i f i c  milestones es tab l i shed  fo r  the  f i r s t  ho r i zon ta l  and manned 
o r b i t a l  f 1 igln t s . 

Each of the  nsn-shut t le  d i s c r e t e  f a c i l i t y  p r o j e c t s  requested fo r  FY 1975 
represent  a s p e c i f i c  need i n  support  o f :  (1) S c i e n t i f i c  Inves t iga t ions  
i n  Space, (2:) Space and Nuclear Research and Technology, (3)  Aeronautical. 
Research and Technology, and (4) Supporting A c t i v i t i e s .  

The FY 1975 Rehabi l i ta t ion  and Modification of F a c i l i t i e s  program continues 
the  ob jec t ive  of preserving and enhancing the  u t i l i z a t i o n  of e x i s t i n g  f a c i l i t i e s .  
This i s  a mo:;it e f f e c t i v e  program i n  terms of r e s u l t s  achieved and e s s e n t i a l  
i n  l i g h t  of t he  extensive amount of work of t h i s  na tu re  y e t  t o  be undertaken. 
The inc lus ion  of foreseeable  programmatic f a c i l i t y  p r o j e c t s  i s  more evident  
t h i s  year ,  re?:Elect:ing the r e l a t i v e  increased urgency of these  requirements. 
The Minor Construction program i s  l a r g e l y  programmatic a s  i n  the  pas t ,  e i t h e r  
d i r e c t l y  or  a:: i n d i r e c t  program support ,  and i s  a l s o  an e s s e n t i a l  program 
providing the  means t o  accomplish the  smaller f a c i l i t y  p r o j e c t s  of t h i s  type. 

The FY 1975 reques t  f o r  F a c i l i t y  Planning and Design funds r e f l e c t s  the  
f u t u r e  years  red. i rect ion i n  forecas t ing  space s h u t t l e  f a c i l i t y  requirements.  
It a l s o  provides fo r  advance planning funds f o r  t h ree  proposed l a r g e  aero-  
n a u t i c a l  f a c i l i t i e s ,  on which ex tens ive  planning i s  needed p r i o r  t o  develop- 
ment of a budget request  t o  fund cons t ruc t ion  of these  f a c i l i t i e s .  
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The request for FY 1975 is $151,490,000, an increase of $50,390,000 over 
the amount iippropriated for FY 1974. Outlays are estimated to be 
$102,000,000 in FY 1975, an increase of $27,000,000 over the estimate 
for FY 1974.. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

PROPOSED APPROPRIATION LANGUAGE 

CONSTRUCTION OF FACILITIES 

For advance planning, design, r e h a b i l i t a t i o n ,  modif icat ion and cons t ruc t ion  
of f a c i l i t i e s  €or t h e  National Aeronautics and Space Administration, and f o r  
the a c q u i s i t i o n  o r  condemnation of real rope r ty ,  as au thor ized  by l aw,  
~ 1 0 1 , 1 0 0 , 0 0 0 ~  $151,490,000, including f i l )  $660,000 f o r  replacement of 
transportatl ion f a c i l i t y ,  Goddard Space F l i g h t  Center;  (2) $710,000 f o r  re- 
h a b i l i t a t i o n  of v i b r a t i o n  labora tory ,  Goddard Space F l i g h t  Center; (3) 
$740,000 f o r  modi f ica t ions  of and add i t ion  t o  25-foot space simulator bu i ld-  
ing,  H. Al len Smith Je t  Propulsion Laboratory; (4) $580,000 f o r  modif icat ion 
of p lane tary  mission support f a c l i t i e s ,  H. Al len Smith Je t  Propuls ion Labora- 
tory;  (5) $;!,41.0,000 f o r  r e h a b i l i t a t i o n  and modif icat ion of 600 p . s . i .  a i r  
supply system, Langley Research Center; (6) $1,620,000 f o r  cons t ruc t ion  of 
systems engineering bui ld ing ,  Langley Research Center; (7)  $570,000 f o r  
r e h a b i l i t a t i ( m  of a i r f i e l d  pavement, Wallops S t a t i o n ;  (8) $575,000 f o r  re- 
h a b i l i t a t i o n  of c o m i c a t i o n  system, Wallops S t a t i o n ;  (9) $1,885,000 f o r  
modif icat ion f o r  f i r e  p ro tec t ion  improvements a t  var ious  t racking  and da ta  
s t a t i o n s ;  (1.0) $980,000 f o r  modif icat ion of space launch complex 2 West, 
Vandenberg Air Force Base; (11) $1,085,000 f o r  modif icat ion of power system, 
S l i d e l l  Computer Complex; (12) $56,300,000 f o r  Space S h u t t l e  f a c i l i t i e s  a t  
var ious  loca t ions ,  as follows: (A) modif icat ions f o r  a u x i l i a r y  propulsion 
and power systems test  f a c i l i . t i e s ,  White Sands T e s t  F a c i l i t y ,  (B) modifications 
f o r  S h u t t l e  ctvionics i n t e g r a t i o n  labora tory ,  Lyndon B. Johnson Space Center, 
(C) modif ica.tions f o r  r a d i a n t  hea t ing  v e r i f i c a t i o n  f a c i l i t y ,  Lyndon B. Johnson 
Space Center, (D) modif icat ions f o r  t h e  Orb i t e r  propuls ion system test f a c i l -  
i t i e s ,  Miss i s s ipp i  T e s t  F a c i l i t y ,  (E) modif icat ions f o r  e x t e r n a l  tank s t r u c t u r a l  
test f a c i l i t i . e s ,  Marshall Space F l i g h t  Center, (F) modi f ica t ion  of manufacturing 
and subassemhly f a c i l i t i e s  f o r  t h e  Orb i t e r ,  NASA I n d u s t r i a l  P l a n t ,  Downey, 
C a l i f . ,  (G) modif icat ion of and add i t ion  t o  f i n a l  assembly and checkout f a c i l -  
i t i es  for  t he  O r b i t e r ,  A i r  Force p l a n t  No. 42, Palmdale, C a l i f . ,  (H) modi- 
f i c a t i o n  of manufacturing and f i n a l  assembly f a c i l i t i e s  f o r  e x t e r n a l  tanks,  
Michoud Assenbly F a c i l i t y ,  (I) cons t ruc t ion  of Orb i t e r  landing f a c i l i t i e s ,  
John F. Kennedy Space Center;  (13) $14,785,0001 (1) $3,660,000 f o r  addi- 
t i o n  t o  f l i g h t  and guidance s imula t ion  labora tory ,  Ames Research Center; (2) 
890,000 f o r - r e h a b i l i t a t i o n  and modif icat ion of sc ience  and app l i ca t ions  

Saboratories;’Yoddard Space F l i g h t  Center; (3)  $1,220,000 f o r  modif icat ions 
f o r  f i r e  p r o L S t i o n  and s a f e t y ,  Goddard Space F l i g h t  Center; (4) $150,000 
f o r  a c q u i s i t i o n  of land, Je t  Propulsion Laboratory; (5) $4,880,000 f o r  addi t ic”  
to  systems development labora tory ,  Je t  Propulsion Laboratory; (6) $3,790,000 
for  addition-for i n t eg ra t ed  systems t e s t i n g  f a c i l i t y ,  Je t  Propuls ion Laboratory; 
(7) $935,000 f o r  modif icat ion of water supply system, Lyndon B. Johnson Space 
Center; (8) $515,000 f o r  modif icat ion of 6,000 p . s . i .  a i r  s to rage  system, 
Langley Resesrch Center; (9) $2,990,000 f o r  r e h a b i l i t a t i o n  of 16-foot t r anson j s  
wind tunne l , -kng ley  Research Center; (10) $2,580,000 f o r  modif icat ion of 
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propuls ion systems labora tory ,  L e w i s  Research Center;  (11) $660,000 f o r  
m o d i f i c a t i o n o f  rocke t  engine test f a c i l i t y ,  L e w i s  Research Center; (12) 
$4,060,000 f o r  cons t ruc t ion  of  X-ray te lescope  f a c i l i t y  , Marshall 
Space F l i g h t C e n t e r ;  (13) $1,370,000 f o r  modif icat ion of  beach p ro tec t ion  
system, WallEs S ta t ion ;  (14) $6,040,000 f o r  cons t ruc t ion  of i n f r a r e d  tele- 
scope f a c i l i t y ,  undesignated loca t ion ;  (15) $1,430,000 f o r  modif icat ions f o r  
f i r e  protect&i and s a f e t y  a t  var ious t racking  and da ta  s t a t i o n s ;  (16) 
$86,020,000 fo r  Space S h u t t l e  f a c i l i t i e s  a t  var ious  loca t ions ,  as follows: 
(A) modif ic ' izon of t he  v i b r a t i o n  and acous t i c  test f a c i l i t y ,  Lyndon B. 
Johnson Spac?eCenter, (B) modif icat ions f o r  crew t r a i n i n g  f a c i l i t i e s ,  
Lyndon B. Johnson Space Center,  (C) cons t ruc t ion  of materials test f a c i l i t y ,  
White Sands -- 'rest F a c i l i t y ,  (D) cons t ruc t ion  of Orb i t e r  ho r i zon ta l  f l igh t .  
test  f a c i l i t i e s ,  F l i g h t  Research Center, (E) modif icat ions f o r  dynamic 
test  facilii;&;, Marshall Space F l i g h t  Center, and NASA I n d u s t r i a l  Plant ,  
Downey, Cali,E~~:nia, (F) modif icat ions f o r  s o l i d  rocke t  boos te r  s t r u c t u r a l  
tes t  f a c i l i t i e s ,  Marshall  Space F l i g h t  Center,  (G) constructionlmodification 
of s o l i d  rod=: motor production and tes t  fac i l i t i es ,  undesignated loca t ions ,  
(H) construcZ&in of  Orb i t e r  landing f a c i l i t i e s ,  John F. Kennedy Space Center, 
(I) construc:i:ion of Orb i t e r  processing f a c i l i t y ,  John F. Kennedy Space Center-, 
( J )  modif icat ions t o  launch complex 39, John F. Kennedy Space Center;  (17) 
$14,900,000 jior minor r e h a b i l i t a t i o n  and modif icat ion of  f a c i l i t i e s  a t  var ious 
loca t ions ;  ]5:14.) $4,600,0003 (18) $4,500,000 f o r  minor cons t ruc t ion  of new 
f a c i l i t i e s  arid addi t ions  t o  e x z t i n g  fac i l i t i es  a t  var ious  loca t ions ;  D15) 
$13,600,000~ -- and (19) - $10,900,000 f o r  f a c i l i t y  planning and design no t  o t  
w i s e  provided f o r ;  t o  remain a v a i l a b l e  f o r  ob l iga t ion  u n t i l  June 30,  
- 1977: 
a v a i l a b i l i t y  of funds appropriated under t h i s  head by t h i s  c o r  the  cor re-  
s p o n d i n g  apFropriat ion Cacts f o r  t he  f i s c a l  yea r s  1973 (86 S t a t .  
and 1972 (85 S t a t .  2 7 7 g  act, and except with r e spec t  t o  items 
(17) through g15) 

and " f a c i l i t y  planning and design" of  t he  c i t e d  f i s c a l  yea r  1972 a c t 3  when 
any a c t i v i t y ,  f o r  which appropr ia t ions  under t h i s  head made by t h i s  pr the  
c i t e d  a c t g  --- a c t  are ava i l ab le ,  has been i n i t i a t e d  by the  incurrence of ob l i -  
ga t ions  the re fo r ,  t he  amount ava i l ab le  f o r  such a c t i v i t y  s h a l l  remain a v a i l -  
able  u n t i l  expended. (42 U.S.C. 2451, e t  seq.; Department of Housing and 
Urban Development; Space, Science,  Veterans,  and Cer ta in  Other Independent 
Agencies A p p r 9 r i a t i o n  Act, 1974; add i t iona l  au thor iz ing  l e g i s l a t i o n  t o  be 
proposed.) 

--- Provided, That,  notwithstanding the  E i m i t a t i o n a  l i m i t a t i o n  on the 

(2) above, Etems (22) through (24) of t he  c i t e d  f i s c a l  
year  1973 ac t ,  an a the  i t e m s  f o r  " r e h a b i l i t a t i o n  and modif icat ion of f a c i l i t i e s "  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FAC~LIT~ES 

Program m d  Fuuac& (in thousands of dollars) 
-__I__- .. -- 

Budget plan (smountr for cotutruction 
oi ncmtied aatiotu programed) 

Cortn rnd &!ip.!Ic?w 
--- 

1973 actud 1974 estimate 1976 -timate 1873 actual 1874 wtimate 1875 wtimab 

Rogam by rtivitiar: 
1. M.nned,i cclight ___-_-____-_.  . _.____.-_ ..... ... 29.325 56.300 86. om 16, ooo 68,008 

6, Ooo 
IOQ 

Il,tQs 
3. sp.cc appfiutionr- - - - -. - - - - - - - - . . - - - ~ - ~ - - - - .  - - - . - - - - - - - -. 

.4. Space and nuclear r-rch and technology. _ _  _ _  - -I - 660 - - - - - - -. - - . . - - - - - 300 
5. A e r o ~ u d u l  reearch and technology- -. 12.935 2.410 9,745 9.725 8.ooo 9,000 
6. Supporting actMtier- 25, W 39,380 36.295 24.309 21,600 20.300 

Total program costs, fundd.  _ _ _ _  70.125 101,100 151,490 52.664 85. ooo 
Change in selected ruourcca (undelivered orders) - _ _ _ _ _  _ _ _  - _ _ _ _ _ _ _  _ _ _ _  16,461 47,400 

9p7w 1o.Ooo 2. uentlfic Cvertigationr in ipace. - - -. - ~ - -. -. .I_ ~. - .. - - _ _  - _ _  _ _  .__ 2.030 ra, 770 8.5M 
- -, . - ~ - - 9Kl _.________ _ _  MWI 400 

. . . . . . . . . . . . . . . . . . . . . . . .  .. ......... 
.......... ........ 

. . . . . . . . . . . . . . . . . . . . . .  - -- -- -- -- -_I_ 

......................... 
..... ... .. ......... I 12* 44. % -- -- --- - 

to Total _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  . ..........._.___ 78.725 101.100 151,491) 69,325 132,WJ 156.009 

FUrrdItg: 
21 Unobligated balance. itart of pear: For completion d prior year 

24 Unobligated b a l ~ c e .  end of year: For completion of prior year 

................................................................................... budget planr -63.191 -73,997 -42, b97 
22 Unobligated hknce transferred from other acrountr- -. - - .-- ~- - ~ - -  _ _ _  - - ~ - - - _ _ _  - - - _ _ _ _  _ _  - _ _  - -1.400 - _ _ - - _ _ _ _ - - _  _ - _ _ _ _ _ _ _ _ _ _ _  

budget planr .......................... _ _  ....................................................... 73.997 42.87 38.1w 
. ___I ~ --I_ 

Budget authority- ......................................... 7a,7zs 101;199 151,490 78,725 101,lW 151,49@ 

Budget authority: 
40 Appro rution ________________._____ 77,300 101, loo 151.490 77.300 101,100 151.490 

1,425 ........................ 1.425 _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _  42 T d  med from other accounts. - .. - ........................... 
._I---- __--- 

43 Appropriation (rdjuitad).-. . - _ _ _  - _ _  _ _ _  . _ _  -. ~. -. _ _  ._. - - - 78, ;is 101,100 151,w 78,725 101, loo 151,490 

Relation Of ob!igationa to outlryi: 
71 Obligationi mcurred. net-.. - - _ _ _ _ _ _ _  _ _ _ _  _ _  - - - -. _ _ _  ~ - - ~ _ _  - - - _ _  - _. _ _  ___. ~ .. _ _ _ _ _ _ _ _ _  _ _  ~ _ _ _  - 69,3b 132,400 156.000 
72 Obligated balance. atart of year.. ............................................................... 43,539 68,203 125,603 
74 Obligated balance, end of year-.-. -68,203 -125,603 -179.603 .......................................................... 

. - ._ 

90 outlryl - - -_-~_-- -_-_-- - - - - - . - - - .  ...................................................... 44,661 75, ooo 102. ooe 
1973 1974 1971 

arlual r r l l r a l r  d l n a l e  Nota.-Reconciliation of budget plan to obligation,< 
Total budget plan. ~ _ _ _ _  ._ ___.____._.___ 18,721 101,100 151 490 
Deduct portion of budget plan to be obligated in subsequent yesrr 44 35:009 409 

64,200 32,900 30,Lw 25: 490 Add obligations of prior year budiet  plana _ _  



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCT I O N  OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

SLJMMARY OF THE BUDGET PLAN BY LOCATION 

.Location -... 

Ames Research Center .............. 
Goddard Space F l i g h t  Center ....... 
Je t  Propulsion Laboratory ......... 
Johnson Spiace Center .............. 
John F . Keinedy Space Center. NASA 
Langley Research Center ........... 
L e w i s  Research Center ............. 
Marshall Space F l i g h t  Center ...... 
Wallops S t a t i o n  ................... 
Various Locations ................. 
Space S h u t t l e  F a c i l i t i e s  .......... 
Rehab i l i t a t ion  and Modification.,  . 
Minor Cons tiruction ................ 
F a c i l i t y  PI-imnirig and Design ...... 

Total  Plan . .... .................. 

Fiscal Year 
1973 

$3.250. 000 
590. 000 
610. 000 
585 . 000 

10.140. 000 
4. 290 . 000 
9.710. 000 

350 . 000 

27.900. 000 
11.580. 000 

1.720. 000 
8 . 000 . 000 

$78.725.000 

... 

... 

F i s c a l  Year 
1974 

... 
$1.370. 000 
1 . 320. 000 

... 

... 
4 , 030 , 000 

... 

... 
1 , 145 . 000 
3 . 950 . 000 

56.300. 000 
14.785. 000 
4. 600 . 000 

13.600. 000 

$101.100.000 

SUMMARY OF TEE BUDGET PLAN BY PROGRAM OFFICE 

Off ice  of Named Space F l ight  ..... $29.910. 000 $57.385. 000 

Office of Aeronautics and 

Off ice  of Tracking and Data 

NASA ComptrolI.er .................. 21.300. 000 32.985. 000 

Total . P1a.n. ..................... $78.725.000 $101.100.000 

Office of SIpac:e Science ........... 11.690. 000 4.815. 000 

Space Tec.lmology ................ 15 . 825 . 000 4.030. 000 

Acquisi t ion ..................... ... 1 . 885 . 000 

F i s c a l  Year 
1975 

$ 3  . 660 . 000 

8.820. 000 
2 . 110 . 000 

93.5 . 000 
... 

3 .  505 . 000 
3 . 240 . 000 
4 . 060 . 000 
1 . 370. 000 
7 . 470. 000 

86.020. 000 
14.900. 000 

4.500. 000 
10.900. 000 

$151,490.000 

$86.955. 000 
22.400. 000 

10 . 405 . 000 

1 . 430. 000 
30.300. 000 

$151.490.000 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

BUDGET PLAN BY LOCATION AND PROJECT 

(Thousands of Dollars)  
FY 1973 FY 1974 FY 1975 

--- Ames :Research Center 3,250 --- 3,660 

Addition t o  f l i g h t  and guidance s i m -  
u l a t i o n  laboratory ...................... -- - --- 3,660 

Rehab i l i t a t ion  and modif icat ion of aero-  
n a u t i c a l  a i rborne sc ience  and support  
f a c i l i t i e s .  ............................. 1,065 --- - --  

Rehab i l i t a t ion  of un i t a ry  plan wind 
tunnel model support ,  cont ro l  systems 
and model prepara t ion  areas.. 760 ........... - - -  - - -  

Additton t o  high pressure  a i r  supply 
sys tern:;. ................................ 1,425 - - -  --- 

--- Goddard Space F l i g h t  Center 590 1,370 2,110 

Rehabi.:!i t:a t i on  and modif icat ion of  

Modifj.c:at:ions f o r  f i r e  p ro tec t ion  and 
. --- 890 science and app l i ca t ions  labora tor ies . .  - - -  

s a f e t y  .................................. ---  --- 1,220 
Replacement of t r anspor t a t ion  f a c i l i t y . .  .. --- 660 --- 
Rehabi1.it.ation of  v ib ra t ions  f a c i l i t y . .  ... --- 7 10 - -- 
Rehab i l i t a t ion  and modif icat ion of u t i l i t y  ............................... --- - - -  systems.. 590 

Jet  Prgfi ls ion Laboratory 610 1,320 8,820 

150 

........................ --- 4,880 

f a c i l i t y  ................................ --- - - -  3,790 

Acquis i t ion of  land....................... --- - - -  
Addition t o  systems development 

Addition f o r  i n t eg ra t ed  systems t e s t i n g  

Modification of and add i t ion  t o  25-foot 

Modification of p lane tary  mission support  

Rehab i l i t a t ion  and modif icat ion of roadway 

laboratory (SDL) --- 

space s imulator  bu i ld ing  ................ --- 740 - - -  

f a c i l i t i e s .  --- 580 -.. - 
systems... .  ............................. 610 

............................. 
--- --- 
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Prog 
Off 

(Thousands of Dollars)  
J?Y 1973 FY 1974 FY 1975 

MSF 
MS F 

ss 

ss 

AS T 

AS T 

AST 

AS T 

AS T 

AS T 

AS T 

AS T 

AS T 

AST 

ss 

Johnson Space Center --- 
Modif icat ion of water supply system.. .... 
Modif icat ion of f i r e  p ro tec t ion  system ... 
John F .  Kennedy Space Center,  NASA --- 
Modification of and add i t ions  t o  space- 

c ra f t  assembly f a c i l i t i e s . .  ............ 
Modification of Ti tan  Centaur f a c i l i t i e s .  

- Langle - ykesear ch Center 

Modification of 6,000 p . s . i .  a i r  

Rehab i l i t a t ion  of 16-foot  t ransonic  

Rehabji L i ta t ion  and modif icat ion of 600 

Construction of systems and engineering 

Modifi.c:at:ion of c e n t r a l  a i r  supply 

Erivir cmmen t a1 modi f i ca  t. ion f o r  u t i  1 i t y  

Rehab i l i t a t ion  of f u l l  s c a l e  wind tunnel .  

s torage  system ......................... 
wind tunne 1 ............................ 
p.s .  i. a i r  supply system ............... 
buil.ding ............................... 
system ................................. 
operat ions ............................. 

L e w i s  F.esearch Center 

Modification of propuls ion systems 

Modification of rocket: engine test 

Modification of high temperature and 

laboratory ............................. 
f a c i l i t y  ............................... 

research f a c i l i t y  ...................... high pressure tu rb ine  and combustor 

Marshall  :&xe F l igh t  Center -- 
Cons t riio t ion  o f X-ray t e 1 es cope f ac i  1 i t y  . 

5 85 - - -  935 

4,290 4,030 3,505 

9,710 - - -  3,240 

SUM 8 
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Prog 
Off - 

ss 
ss 
ss 
ss 

ss 

TDA 

ss 

MSF 

MSF 

Wallops Station 

Modification of beach protection system.. 

Rehabilitation of communications system.. 
Rehabilitation of airfield pavement... ... 
Warehouse replacement .................... 
Variou:s&xat ions 

Constriiction of infrared telescope 

Modifications for fire protection 
and safety at various tracking 
stations............................... 

West, Vandenberg Air Force Base........ 

Compu :el: Complex. ...................... 

facility ............................... 

Modification of space launch complex 2 

Modification of power system, Slidell 

Space Shuttle Facilities 

Construction of orbiter landing 
faci:L:it:ies (KSC) ....................... 

Construction of orbiter processing 
f acil! :i ty (KSC) ......................... 

Modifications to launch complex 39 (KSC). 
Modificiations for dynamic test facilities 

(MSFC ; Downey, California). ............ 
Constructton of orbiter horizontal flight 
test Facilities (FRC). ................. 

Modificzitions for crew training 
faci1.j. ties (JSC) ....................... 

Modific:ati.on of the vibration and 
acous:l:ic: test facility (JSC). .......... 

Construic:ti.on of materials test 
facility (WSTF) ........................ 

Modifications for solid rocket booster 
struc.t:ural test facilities (MSFC). ..... 

Constru.c:tion/modification of solid rocket 
motor production and test facilities 
(1ocat:ion to be selected) .............. 

Modifica.tions for auxiliary propulsion 
a.nd power systems test facilities 
(WSTF) ................................. 

(Thousands of Dollars) 
FY 1974 FY 1975 

1 ,370  

1 , 370 
-..- 
--- 
- - -  

7,470 

6 , 040 

1 , 430 

- - -  

- - -  

86 , 020 

15 , 880 

13 , 380 
42 , 690 

3,920 

1 , 940 

420 

410 

7 90 

2,590 

4,000 

--- 

SUM 9 



(Thousands of Dollars)  Bud Prog 
Acty Off 

- Space S h u t t l e  F a c i l i t i e s  (Cont'd) 

Modifications fo r  s h u t t l e  av ionics  

Modifications f o r  r a d i a n t  hea t ing  ver i -  

Modifications f o r  t he  o r b i t e r  propuls ion 
s y s t e m  test  f a c i l i t i e s  (MTF) .......... 

Yodif icat ions f o r  ex te rna l  tank 

Modification of manufacturing and sub- 
assembly f a c i l i t i e s  f o r  t he  o r b i t e r ,  
Nd4SA i n d u s t r i a l  p l a n t ,  Downey, 
Cal i forn ia .  ........................... 

Modification of and add i t ion  t o  f i n a l  
a assembly and checkout f a c i l i t i e s  
f o r  the  o r b i t e r ,  A i r  Force P lan t  1142, 

Modification of manufacturing and f i n a l  

i n t e g r a t i o n  labora tory  (JSC) .......... 
f i c a t i o n  f a c i l i t y  (JSC) ............... 

s t r u c t u r a l  tes t  f a c i l i t i e s  (MSFC) ..... 

Palmdale, Ca l i fo rn ia  .................. 
assembly f a c i l i t i e s  f o r  e x t e r n a l  
tanks (MAF) ........................... 

Ilodafication of the  e n t r y  s t r u c t u r e s  

EIodification of  acous t i c  model engine 
test f a c i l i t y  (MSFC). ................. 

Main engine sea level test  s tands  (MTF) . 
F,t?hetbili t a t ion of p rope l l an t  and high 

Modification of t he  s t r u c t u r e s  and 

Addition f o r  e lec t r ica l  power 

Addition fo r  systems i n t e g r a t i o n  and 

f a c i l i t y  (LRC) ........................ 

pressure  gaseous systems (MTF) ........ 
mechanics labora tory  (MSFC) ........... 
l abora tory  (MSFC) ..................... 
mockup labora tory  (JSC). ........... 

COMP --- Rehab i l i t a t ion  and Modif icat ion of 
- F a c i l i t i e s  a t  Various Locations 

COMP Minor Construction of  New F a c i l i t i e s  
- and Additions t o  Ex i s t ing  F a c i l i t i e s  
a t  Various Locations - 

COMP --- F a c i l i t y  Planning and Design 

'TOTAL PLAN .......................... 

Fy 1973 

--- 

--- 

--- 

--- 

5 , 000 

- - -  

4,320 

1 , 635 

2 , 430 
3 , 020 

1 , 160 

4,700 

320 

2 , 545 

11,580 

1 ,720 

8,000 

FY 1974 

1 ,240  

1 , 260 

11 , 300 

4,400 

2 , 650 

7,350 

9,510 

- - -  

- -- 
- - -  

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

14,785 

4,600 

13 , 600 

78.725 101.100 151.490 -- 

SUM 10 



LOCATION OF NASA MAJOR AND COMPONENT INSTALLATIONS 

AMES RESEARCH LEWIS RESEARCH CENTER (1eRC) 
PLUM BROOK 
S TAT1 ON (PBS/Le RC) 

*e. llF.. P I  --t 
L K l Y  I K K  \AKL) 

WESTERN TEST 

GODDARD SPACE 
FLIGHT CENTER (GSFC) 

WALLOPS STATION (VI’S) 

SA HEADQUARTERS, D .  C. 

NASA PASADEN 

RESEARCH CENTER (LaRC) 

CENTER (FRC) KENNEDY SPACE CENTER (KSC) 

MARSHALL SPACE 
FLIGHT CENTER NSFC) 

MISSISSIPPI TEST FACILITY WHITE SANDS 

(MTF/MS FC) (scc/MsFc) ASSEMB Ly  
FAC I LI TY 
(MAF~MSFC) 
+ 4 ABBREVIATION OF PARENT INSTALLATION 

i SITE ABBREVIATION 



RECORDED VALUE OF CAPITAL TYPE PROPERTY 
(IN-HOUSE AND CONTRACTOR-HELD) 

AS OF JUNE 30, 1973 
(DOLLARS IN THOUSANDS) 

___-- 
I_________ 

_L--- 
_I--- - Rml Pioperty 

Other Structures Lsowhold Fixed Aiwtr Grnrrl 
Reporting lnib lotion Land Buildings ond Facilities Irnpmvemenh Total Equipment 2/ in P r q r c i r  T O b l  

OFFICE OF MPINNED SPACE FLICiHT 

Kennedy Space Center 
KSC - Florida 
Western Test Rawc Cp mtioni Division 

Lompc, California 
Variovr Locotions - I /  

Johnson Space Center 
JSC - Houston, Texoi 
White b n d r  Test Fociliiy 

Various Locations 1( 
WSTF - Lor Crucn, h a  Mexico 

hbmha l l  Space Flight Cmlcr 
MSFC - Hunhville, Llabomo 
Michod Assembly facility 

M i u i i r i p i  Test Facility 

Sl iddl Computer Fmcilily 

Variovr Loca~ionr L/ 

MPIF - N e w  O d m m ,  Louiriom 

MTF - b y  St. Louis, lAisrirrippi 

SCF - Slidall, Louisiam 

OFFICE OF AERONAUTICS AND SPACE TECHNOLOGY 

Amn Rereorch Center 
ARC - Moffctt Field, Coli for~io 
Vorious Locotions 

Fli&t Kmeorch Center 
FRC -Edwards, blifwrb 
Voriour Loc<,tionr y 

v.ari0us Locotiom I/ 
Longley Rerearch Center 

LoRC - Hampton, Virginia 

Lewis Rewrch Center 
LeRC -Cleveland, O h i c  
P l m  B r d  Statio.. 

Vmrious Locotions - I/ 
PES - bndu*y, Ohio 

OFFICE OF SPACE SCIENCI. 

Goddord S p e e  Fli&t Centvr 
GSFC - Grscnbclt, Mirilond 
Trocking Stotiom (Excl. DSN: ?/ 
VariQm Locotions - I /  

Jet Pmpulrim Lobomtory 
JPL - Colifornio 
Tmcking Stotion. (DSFI) 

Wollop Station 
ws -Wallop, Island, \fi,gi"i.a 
Voriour Locotiom I/ 

OTHER - 
NASA Heodqurrten 

Worhington, DC 
Vorious Locotions I/ 

GRAND TOT4L 

I s 4 7 1  $ 737,019 I 641,473 $3,776 $1,489,739 $1,722,742- I 37,704 $3,250,185 

72,171 291,191 317,001 680,363 562,581- 9,196 1,252,140 
- 3 7 1  291.191 317,001 680,363 122.636 8,896 811,895 

6,351 300 6.051 
433,594 433,594 

9,029 179,061 53,014 241,104 605,637- 14,149 860,690 
5,459 145,355 31,139 18 1,953 328,162 14,149 --?= - 

8.690 16,855 25,545 35,395 60,540 
3,570 25,016 5.020 33,606 242,080 275,686 

26.271 266,767 271,458 3,776 568.272 554,524- 14,359 I ,  137, I55 
114,918 52.407 167,325 252,993 3,561 423,379 

- 

7.505 64,759 25,WI 98,225 52,547 356 151,128 

18.703 60,780 169,674 240,157 37,413 4,096 290.066 

63 4,492 879 5.434 20,481 25,'?15 
21,818 22,537 3,776 48,131 191,090 6,346 245, ib7 

437,674 56,160 1,242,.?11 

304, 771 
2,373 180,733 4.487 187,593 96,056 17,042 300,oPI 

125 125 3,955 4,1130 

8,989 2,571 11,560 52,882- 539 - 64,'n)l 
539 61,169 

- 6, I13 513,245 228,880 139 748,377 

4.487 187,718 100,011 17,042 2,373 180,858 - 

8 3.l112 
&98I 2.571 11,552 49,078 

- 
3,804 

116 123,301 150,833 274,250 145,256 26,083 U5,:,139 
I IO 107,897 150.808 258,815 125,326 2 6 , 0 8 3 - - m i X  

6 15,404 25 15.435 19,930 35,:w 

3,624 200,097 70,989 139 274,849 139,525 12,496 426.il70 
7 1 5  116,935 52,812 139 170,201 74,052 10,980 255,Xm 

3,309 83,162 18, In 104,648 12,709 1,516 I I8.f .'3 
52,764 52,71>4 

171,787 568 354,286 787,069 - 22,502 1,163.e!,7 3,5W 178,027 - 
1,661 91,769 62,329 81 155,840 534,371 IO, I83 700.3Y4 

88 45 133 53, I72 53,305 

15,386 81 91,162 186,804 5,240 
64,545 294,395 4.943 363,883 

ma 74,387 
353 17,294 46,898 

- 1,067 63,133 63,232 487 127,919 204,856 10.145 342.920 

65,665 76,074 141,7:19 
487 62,254 128,782 10,145 -m%T 1,067 52,660 8 . M  

10,473 55,192 

1,176 23,125 46,226 70,527 47.842 - 2,174 120,543 
70,527 47,595 2,174 120,296 

247 247 

- 38,106 - - 38,IW 

38,186 38,186 

- 
1,176 23,125 46, 226 

3.251 ---si- - 
34,935 34,935 

I/ 1n:lid.s 13apihil Type Property in Possession of Contrnctoo 01 Various Laatiom. 
T /  In:ldn (bntrnctor-Held Speciol Test Equipment ($747,008). 
- $' D! h - Daep S p c e  NehoI((. 

SUM 12 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

SUMMARY 

Ames Research Center 

Location plan ................................ 
O f f  ice of Aei~~nautics and Space Technology: 

Addition to flight and guidance simulation 
laboratory. ............................ 

Amount Page No. 

CF 1.-1 

$3 .. 66 0 $000 CF 1-2 

CF 1 



AMES RESEARCH CENTER 

LOCATION P L A N  
FISCAL YEAR 1975 ESTIMATES 

CF 1-1 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

PROJECT TITLE Addition to Flight and Guidance Simulation 
Laboratory 

I I Ames Research Center 

I FY 1975 CoF ESTIMATE $3,660,000 

COGNIZANT INSELLATION: Ames Research Center 

LOCATION OF 1RIO.JECT: --- Moffett Field, Santa Clara County, California 

COGNIZAN'I: PR()I;RIIM OFFICE: Office of Aeronautics and Space Technology 

FY 1974 AND Iz@)R YEARS CoF FUNDING: 

Planning anti Design 
Construction 

$405,759 
17,033,000 

Total FY It974 and Prior Years $17.438.75 9 

SUMMARY PURPOSE -- AND SCOPE: 

This proposal provides for a major extension of the existing capability 
in flight sinnilation. The motion generator of this simulator would have 
six degrees of freedom with vertical travel being the dominant mode. 
This new capaBility will be used for high fidelity simulation of aircraft 
maneuvers and tasks, primarily in the longitudinal degrees of freedom. 
The main emphasis of the use of this facility will be on approach and 
landing maneuvers where existing simulators are inadequate. The project 
includes a building addition to the existing Flight and Guidance Simula- 
tion Laboratory, the provision of a new motion generator, and the 
installation c'f connecting links to existing visual image generating 
equipment and the simulation computer. 

PROJECT JUSTIFICATION: --- 
The importance of translational motion cues to pilot response has been 

shown by recent vestibular response research and by experience with 
sophisticated flight simulators. Because of its ability to realistically 
provide these cues for lateral motion, the use of the existing Flight 
Simulator for Advanced Aircraft (FSAA) is in heavy demand by the aircraft 

CF 1-2 



industry and other governmental agencies. Applications in recent years 
have been in areas of developmental research (F-14, B-1, AX) by NASA, 
DOD and industry and in establishment of certification criteria by NASA 
and FAA. 

However, the present FSAA was designed to study situations requiriing 
large lateral inotion and its limited vertical motion capability 
(+ 5 ft., 1.52 m) cannot provide acceptable motion cues to the pilot 
in certain important operational modes, particularly during landing. 
Here the inability of all existing flight simulators to provide adequate 
vertical motion cues has resulted in the need to continue very expensive 
flight testing techniques. The Vertical Motion Simulator will provide 
the vertical motion capabilities needed in areas such as: (a) certifi- 
cation criteria for automated flight modes of future aircraft, especial- 
ly V/STOL aircraft; (b) study of configurations and operating modes of 
future military aircraft including Sea Control Ship Aircraft; (c) defi- 
nition of a new generation of low cost training simulators for advanced 
civil and military aircraft to reduce high costs of flight training; 
and (d) investigation of terminal area flight procedures. The proposed 
Vertical Motion Simulator will satisfy these needs economically by 
utilizing existing equipment and off-the-shelf hardware wherever possible. 

Experience indicates that reductions of 50 to 100 hours in an aircraft 
development prosrixm are to be expected through use of simulation tech- 
niques. With :€Light experiment costs of approximately $50,000 per 
flight hour (F-14, I3oeing 747, DC-lo), cost reduction of $2 to $5 million 
for each program are indicated. Cost pay back analyses based on these 
considerations for programs like Tilt Rotor, commercial STOL transports, 
military aircre Et such as "high-g" fighters and Sea Control Ship Aircraft 
and supersonic ~ircraft, both commercial and military, indicate that 
about a 4-year "break even'' may be anticipated. 
modes, too hazardous for actual flight, can be evaluated. In these 
failure modes f-iistances the loss of one aircraft could well offset the 
total cost of the requested facility. 

Additionally failure 

PROJECT DESCRIPTION: 

The simulator wj-11. consist of a fully outfitted multi-man cab mounted 

A commercially available motion gel.erator 
on a six degree of freedom motion generator with large vertical and 
lateral motion capabilities. 
with six degrees of freedom will be mounted on the lateral platform to 
provide the rot:atj.onal and longitudinal motions. In synthesizing the 
simulation syst:m, several existing facilities will be utilized. The 
Ames S-16 simul.atc)r will be dismantled and the cab complete with 
instruments and a visual display system will be mounted on the commercial 
motion generator. The present Ames Sigma 8 (DISC-C) computer will be 
used to drive simulations on the motion generator. The location near 
the FSAA wi.ll mini.mi.ze complications of long lines to the computer and 
visual image generating equipment. 

CF 1-3 



Based on preliminary engineering estimates, predicted performance 
characteristics of the new motion generator are as follows: 

- Mode Displacement Velocity Acceleration 

Vertical * 30 ft. 20 ft/sec. ,1.02 G (33 ft/sec2) 
Lateral 2 20 ft. 10 ft/sec. .75 G (24 ft/sec2) 
~ongi tu(1 ina1 .  t 4 ft. 2 ft/sec. f .5 G (16 ft/sec2) 
Roll 220 f 15O/sec. f 500/sec2 
Pitch -I-26OY -24O * 150/sec. f 500/sec2 
Yaw 2 290 f 150/sec. * 500/sec2 

The simulator will be installed in the new addition to the Flight and 
Guidance Siniulation Laboratory (Bldg. N-243) The building addition 
will consist: of a motion generator tower, approximately 62-feet (18.9 m) 
long by 30-feet: (9.14 m) wide by 90-feet (27.4 m) high, connected to the 
existing bui.l.di.ng at the second story level. This second story level 
construction will contain control, loading, observation rooms, and an 
experimenter's control station. 
used for. servoamplifier and power conversion equipment and will also 
provide space for support personnel. 

Existing bays of the building will be 

PROJECT COST-ESTIMATE : 
Unit of Unit Total 

Land Acquisit.ion 
cost Quantity - Measure 

- - e  --- --- cost --- 
Cons truc t ion $895,000 

Site develcpment 
Building/structure 

LS - -- --- 75,000 
CF 230,000 $3.57 820,000 

Equipment 2,765,000 

Vertical and lateral 

Electrical 
Commercial motion 

Computer a'dap ta t ion 

structure 

generator 

LS --- --- 925,000 
Each 1 $365,000 365,000 

Fallout Shelter (Not Feasible) --- --- --- -- 

TOTAL $3.660 .OOO 

FUTURE CoF ESKVIATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

There <are 113 presently validated future requirements and none are now 
envisioned a,s blzing needed to complete this facility. 
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AMES RESEARCH CENTER 
FISCAL YEAR 1975 ESTIMATES 

ADDITION TO THE FLIGHT & GUIDANCE SIMULATION LABORATORY 
(VERTICAL MOTION SIMULATOR) 

L , r . - v L  
<?I 1211.1 I 

MOTION GENERATOR TOWER 

GROUND LEVEL PLAN 
GROSS AREA: 3600 SQ. FT. 
NET USEABLE AREA: 2700 SQ. FT. 

MOTION GENERATOR 

PARTIAL SITE PLAN PERSPECTIVE 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

SUMMARY 

Goddard Space Flight Center 

Amount Page No. 

.............................. Location plan. CF 2-1 

Office of :*xe Science: --- 

Rehabilfi tation and modification of science 

Modificaeion for fire protection and 
and ap 111 ic a t i on laboratories ............. $890,000 

safety.. .................................. 1,220,000 

CF 2-2 

CF 2-5 

Total......... ........................... $2,110.000 
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1 
2 
J 

4 
* 5  

SPACE PROJECTS BUILDING 
PEcEARCu P!?"?EC?S ?AB"P.A?ODY 
CENTPAL i l lGHi  CWNlROL & KANGt 

OPERATIONS BUILDING 
GENERAL PURPOSE FACILITY BUILDING 
!NSTRUMENT CONSTRUCTION L 

INSTALLATION LABORATORY 
\+ * 6 SPACE SCIENCES LABORATORY 

\ 

7 PAYLOAD TESTING FACILITY 

9 MAIN GATE HOUSE 
10 ENVIRONMENTAL TESTING LABORATORY 
11 APPLIED SCIENCES LABORATORY 

14 SPACECRAFT OPERATIONS FACILITY 
1.5 LAUNCH PHASE SIMULATOR 

17 MULTI-PURPOSE BUILDING 
18 BUSINESS OPERATIONS BUILDING 
19 MULTI-PURPOSE BUILDING 
20 GEOCHEMISTRY BUILDING 

*21 METEOROLOGICAL SYSTEMS 

\-* 8 SATELLITE SYSTEMS BUILDING 

// *I2 TRACKING I TELEMETRY LABORATORY 

+16 DEVELOPMENT OPERATIONS BUILDING 

*2 

23 
24 

*5 
26 
27 
86 
a7 
08 
97 

: 98 
99 

DEVELOPMENT LABORATORY 

ASSURANCE LABORATORY 
MECHANICAL TEST FACILITY I QUALITY 

DATA INTERPRETATION LABORATORY 
CENTRAL HEATING I REFRIGERATION 

NETWORK TRAINING I TEST FACILITY 
NASA SPACE SCIENCE DATA CENTER 
MOBILE EOUIPMENT SUPPORT FACILITY 
ANTENNA CONTROL BUILDING 
GAS CYLINDER STORAGE BUILDING 
WWV FACILITY 
MAINTENANCE SHOPS (AUTO) 
BUDGET BUILDING 
CONSTRUCTION FIELD OFFICE 

PLANT 

NOTE : Asterisk (*) identifies buildings involved 
i n  1975 prodect: Rehabilitation and 
Modification of Science and Applications 
Laboratories. 

N 
I 
Y, 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

PROJECT TITLE Rehab i l i t a t ion  and Modif icat ion of Science -- 
and Appl ica t ions  Labora tor ies  

LOCATION Goddard Space F l i g h t  Center 

FY 1975 CoF ESTIMATE $890,000 

COGNIZANT LEl'ALLATION: Goddard Space F l i g h t  Center 

LOCATION O:F PIROJECT: Greenbelt, Pr ince  George's County, Maryland 

COGNIZANT PROGRAM -- OFFICE: Of f i ce  of Space Science 

FY 1974 A N D P R I O R  YEARS COF FUNDING: 

Planning .and Design 
Cons t r u c t  ion 

$50,000 - - ,* 
Tota l  IT 1974 and P r io r  Years $50.000 

SUMMARY PURPOSE -- AND SCOPE: 

The purpose of t h i s  p r o j e c t  i s  t o  modify p re sen t  f a c i l i t i e s  t o  provide 
f o r  b e t t e r  u t i l i z a t i o n  of e x i s t i n g  space by rearrangement and consol ida t ion  
of 30,000 gross square f e e t  (2,787 square meters) o f  o f f i c e ,  l abo ra to ry ,  and 
s to rage  space ( i n  7 bu i ld ings ) ,  and by modi f ica t ion  of 29,300 gross square 
f e e t  (2,722 square meters) of t h e  basement of t h e  Network T e s t  and Training 
F a c i l i t y ,  Building 25. Such rearrangement w i l l  permit  t h e  more e f f e c t i v e  
use of a v a i l a b l e  f a c i l i t y  resources and t h e  e l imina t ion  of c e r t a i n  leased  
space as w e l l  as achieve a more e f f e c t i v e  and func t iona l ly  eff ic . ient  
opera t ion.  

PROJECT JUS'El'ICATION : 

Changes i n  t!he Center workload and manpower requirements have taken p l ace  
over t h e  l a s t  f i v e  yea r s ,  and the  r e s u l t a n t  adjustments  progress ive ly  have 
degraded space u t i l i z a t i o n  i n  c e r t a i n  areas. This can only now b e  co r rec t ed  

J; Since s e v e r a l  bu i ld ings  a r e  involved, a meaningful determinat ion of 
previous'ly i3pplied cons t ruc t ion  funds i s  n o t  f e a s i b l e .  
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by a major nodi f ica t ion  e f f o r t .  This p r o j e c t  w i l l  r e h a b i l i t a t e  and modify 
e x i s t i n g  space t o  a l low the  rearrangement and consol ida t ion  of  o f f i c e ,  
l abora tory  and s torage  space i n  var ious  bu i ld ings  to provide approximately 
59,300 square f e e t  of  space. This would enable  t h e  release o f  a p re sen t ly  
leased f a c i l i t y  a t  an  estimated FY 1975 annual lease c o s t  of about $250,000. 
I n  a d d i t i o n ,  t he  consol idat ion of  func t ions  and the  r e l o c a t i o n  of personnel 
from the  leased space t o  "on-site" space w i l l  i nc rease  o v e r a l l  opera t ing  
e f f i c i ency .  

PROJECT DESCI~IPTION : 

To provide the  on-Center space necessary t o  vacate 59,300 square f e e t  
(5,510 square meters) of  leased a r e a ,  consol ida t ion  i n  e x i s t i n g  occupied 
bui ld ings  i s  necessary. Consolidation changes w i l l  be  made and rearrangement 
of exist:ing o f f i c e  space w i l l  be  accomplished i n  e igh t  bu i ld ings  t o  y i e l d  
a gross  area t o  house c e r t a i n  off-Center funct ions.  Space w i l l  be reassigned 
i n  on-Center bu i ld ings  so as t o  be compatible with recent  organiza t iona l  
realignments,  

This p ro jec t  w i l l  r e h a b i l i t a t e  approximately 29,300 gross  square f e e t  
(2,722 square meters) of t h e  basement of  t he  Network T e s t  and Training 
F a c i l i t y ,  Building 25,  f o r  o f f i c e  and labora tory  use. It w i l l  inc lude  
i n s t a l l a t i o n  of  heat ing,  v e n t i l a t i n g  and a i r  condi t ioning,  upgrading o f  
l i g h t i n g ,  f i r e  pro tec t ion ,  and provis ion  of p a r t i t i o n s .  

This p r o j e c t  w i l l  a l s o  modify approximately 30,000 gross  square f e e t  
(2,787 square meters) of e x i s t i n g  space i n  seven o t h e r  bu i ld ings  (Numbers 
5, 6 ,  8 ,  1 2 ,  16, 21, and 22) including rearrangement of p a r t i t i o n s ,  l i g h t i n g ,  
hea t ing ,  v e n t i l a t i n g  and a i r  condi t ioning t o  m e e t  t h e  requirements of 
func t ions  be i zg consol idated . 
PROJECT COST .ESTIMATE : 

Unit o f  
Measure 

Land Acqui sit :ion --- ---- 

Construction 

Modification of  bui lding 25 
Rearrangement of  var ious o t h e r  

bu i 1 d. i ng s 

SF 

SF 

Equipment, --- 
Fa l lou t  She l te r  (Not Feasible)  --- --- 

Quan t i ty  Cost 

--- --- 

29,300 $15.00 

30,000 15.00 

--- 
--- --- 

TOTAL 

Approximately $200,000 of  miscellaneous a d d i t i o n a l  noncol la te ra l  
equipment w i l l  be  u t i l i z e d  i n  t h i s  consol ida t ion  e f f o r t .  

Tota l  
c o s t  

$390,000 

440 , 000 

450 , 000 

--- 
-e- 

$890.000 

s to rage  
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FUTURE CoF ESTIMATED -- FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

This i s  the f i r s t  phase of what may be  a long term approach toward 
s i g n i f i c a n t  improvement i n  t h e  u t i l i z a t i o n  o f  a v a i l a b l e  space a t  t h i s  
Center. It i s  now estimated t h a t  about $2 t o  3 mil l ion  add i t iona l  w i l l  be 
required for t h i s  purpose i n  subsequent years .  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

PROJECT TITLE Modifications f o r  F i r e  P ro tec t ion  and Safe ty  

LOCATION Goddard Space F l i g h t  Center 

FY 1975 CoF ESTIMATE $1,220,000 

COGNIZANT --- ITJIITALLATION: Goddard Space F l i g h t  Center 

LOCATION ----- OF I?ROJECT: Greenbelt ,  P r ince  George's County, Maryland 

COGNIZANT PROGIWI OFFICE: Of f i ce  of Space Science 

FY 1974 AND I?R:COR YEARS CoF FUNDING: --- 

Planning and Design 
Cons t r u c  t ion  

$272,200 
1 , 766, OOOJ: 

Total  FJ! 1 9 7 4  and P r i o r  Years $2,038.200 

SUMMARY PURI'OSIS -- AND SCOPE : 

This p ro jec t  provides f o r  major f i r e  p ro tec t ion  and de tec t ion ,  and s a f e t y  
modif icat ions to var ious  bui ld ings  a t  Goddard Space F l i g h t  Center t o  c o r r e c t  
c r i t i c a l  de f i c i enc ie s  i d e n t i f i e d  and included i n  the  Center ' s  f i v e  year  f i r e  
p ro tec t ion  and s a f e t y  program. The items i n  t h i s  requirement are  i d e n t i f i e d  
from the  t o t d  program p resen t ly  es t imated a t  $3,500,000, as the  now most 
c r i t i c a l  item due t o  changes i n  the  u t i l i z a t i o n  of t he  f a c i l i t i e s .  Cer ta in  
of these  arms now r e q u i r e  a d d i t i o n a l  p ro tec t ion ,  or new s a f e t y  provis ions 
i n  add i t ion  :o those provided i n  t h e  i n i t i a l  cons t ruc t ion  of t he  f a c i l i t i e s .  
The c r i t i c a l  na ture  of t he  i t e m s  included i n  t h i s  p ro jec t  has  been evaluated 
consider ing :he s a f e t y  of personnel ,  spacec ra f t ,  experimental packages, and 
high value equi~prnent such as computers. It  includes sp r ink le r  p ro tec t ion  
of "high fueL lload areas" such as t h e  carpent ry  shop, experiments shops, and 
magnetic tape  deposi tory areas .  

PROJECT JUS TCF I[ CATION : --- 
The c r i t i c i ~ l  requirement f o r  each i t e m  included i n  t h i s  p r o j e c t  are: 

a. Provis ions f o r  smoke evacuation, var ious  bui ld ings  

............ ".....,,..........................................................................D...................D.. 

A For f i r e  ,? ro tec t ion  and s a f e t y  modif icat ions only. 
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Durfing a f i r e ,  the  g r e a t e s t  sources of danger t o  personnel and 
equipment a r e  smoke and fumes. 
of the  Center ' s  bu i ld ings  can be ind iv idua l ly  set manually f o r  100% exhaust 
t o  evacuate smoke and fumes. This p ro jec t  w i l l  provide a c e n t r a l  cont ro l  
a t  the  main entrance s o  t h a t  the  equipment can be placed on t h i s  100% 
exhaust mode quickly and without endangering personnel involved. 

The present air handling equipment i n  most 

b. Prov::sj.on of s p r i n k l e r s  i n  shop and labora tory  a rea  of Building 5,  
Ins t rumen t Cons t r u c  t ion and Ins  t a1 1 a t  ion Laboratory 

In-house manufacture of components f o r  sa te l l i t e  experiments packages 
i s  performed! in.  t h i s  bui lding.  Many of these  components are extremely 
valuable  i n  t:hemselves but of even g r e a t e r  importance i s  the  f a c t  t h e i r  loss  
could impact f l i g h t  schedules.  This added p ro tec t ion  must be provided t o  
these  a reas .  

c. E x i t s  from OPSCON wing, Building 14, Spacecraf t  Operations F a c i l i t y  

New e x i t s  from the  basement of Building 14 a r e  requi red  t o  a l low 
emergency egress  from the  basement fo r  the  personnel now operat ing i n  t h i s  
a rea .  

d. Penthouse s p r i n k l e r s ,  Building 2, Research P ro jec t s  Laboratory 

The Penthouse a rea  i s  used f o r  s torage  of high value equipment and 
s c i e n t i f i c  apparatus.  The a rea  i s  genera l ly  unoccupied and the re fo re  re- 
qui res  bas i c  sp r ink le r  pro tec t ion .  

e. Gas manifolds, e igh t  bu i ld ings  (2,  4 ,  5, 10, 11, 15, 21 and 22) 

A t  the  present t i m e ,  compressed gas cy l inders  are moved manually 
i n  and out  oE l abo ra to r i e s  a s  required.  The conf igura t ion ,  weight,  and 
contents  of t2e cy l inder  c o n s t i t u t e  a s a f e t y  hazard. It  i s  prefer red  
p r a c t i c e  t o  LDciate cy l inders  for hazardous gases  ou t s ide  of bu i ld ings .  
This element IJf the  p ro jec t  provides f o r  gas manifolds t o  be located 
outs ide  the e igh t  laboratory type bui ldings.  I t  a l s o  provides fo r  gas 
d i s t r i b u t i o n  to the  using mission support  l abo ra to r i e s .  

f .  Spr inklers  f o r  basement, and f i r s t  f l o o r ,  Building 8, S a t e l l i t e  
Sys tems l3uild:ing 

Sprinlclers a r e  required f o r  these  areas of Building 8 because of 
"high f u e l  loadfng" of reproduction shop and auditorium. 

g. Bat tery power f o r  de t ec t ion  systems, var ious bui ld ings  
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F i r e  incidence i n  c e r t a i n  loca t ions  i n  var ious  bui ld ings  throughout 
the  Center could c u t  t he  commercial power before  any of t he  f i r e  de t ec t ion  
devices  were ac t iva ted .  This element provides f o r  backup battery-powered 
systems fo r  each of t h e  Center ' s  f i r e  de t ec t ion  systems. 

h. Upgratde e x i t s  t o  m e e t  l i f e  s a f e t y  s tandards ,  t h r e e  bui ld ings  
(1, 21 , and 215) 

This .portion of t he  p r o j e c t  provides  f o r  upgrading e x i t s  of var ious  
bui ld ings  t o  .provide a s a f e  egress  area i n  the  event of a f i re .  These are 
s c i e n t i f i c  research labora tory  type bui ld ings  support ing space sc ience  
research and development. 

i. Upgrade f i r e  p ro tec t ion  and de tec t ion  i n  computer area 

GSTC computers perform an e s s e n t i a l  , v i t a l  func t ion  e s p e c i a l l y  during 
manned missions when the  p r e c i s e  t racking  and communication d a t a  are e s s e n t i a l  
t o  s a f e t y  of  personnel.  It i s  v i t a l l y  important t h a t  these  opera t ions  be 
continiious viithout i n t e r r u p t i o n  throughout t he  mission. I n  add i t ion ,  the  
equipment i s  valued a t  $120,000,000. 
provide firewa1I i s o l a t i o n  i n  a l l  computer areas (nine labora tory  bui ld ings)  . 
It  a l s o  pro\ritles necessary p ro tec t ion  f o r  f i r e w a l l  pene t r a t ions  f o r  cables  
and ducts .  

This element of t he  p r o j e c t  woulcl 

j .  1nsta:Ll s p r i n k l e r s  i n  southeas t  end of warehouse, Building 16, 
Development Operations Building 

Thii:; end of t h e  bui ld ing  has  been converted t o  a q u a l i t y  con t ro l  
inspec t ion  iirea wi th  a "dropped ce i l ing ."  
now above the  c e i l i n g  t o  p r o t e c t  t h a t  area, however, t hese  should be 
augmented witti add i t iona l  heads below the  c e i l i n g  t o  p r o t e c t  t he  va luable  
equipment and f l i g h t  hardware t h a t  i s  processed through t h i s  area. 

Exis t ing  s p r i n k l e r  heads are 

PROJECT DE8CRI:PTION : ---- 
a. I?rovj.:;ions f o r  smoke evacuation, var ious  bui ld ings  

I'rovi.de con t ro l s  so  t h a t  bu i ld ing  supply a i r  can be turned o f f  and 
dampers set: at: 1.00% makeup a i r  from a c e n t r a l  l oca t ion  i n  each bui ld ing  
and a t  the  c e n t r a l  desk i n  Building 24. 
modify the  exi.st:ing a i r  systems i n  the  Cen te r ' s  25 main bui ld ings .  

This element of t h e  p r o j e c t  w i l l  

b. I'rovi.s:ion of s p r i n k l e r s  i n  shop and labora tory  area of Building 5, 
Instrument (:on.st.ruction and Ins  t a l l a t i o n  Laboratory 

It  i s  planned t o  i n s t a l l  a w e t  p ipe  system throughout Building 5 t o  
correct:  this: d.eficiency. 

http://I'rovi.de


c. Exi t s  from OPSCON wing, Building 14, Spacecraf t  Operations F a c i l i t y  

New e x i t s  w i l l  be provided from the  lower level of t he  OPSCON wing 
of Building 14. 

d. Penthouse s p r i n k l e r s ,  Building 2 ,  Research P ro jec t s  Laboratory 

I t  i s  planned t o  i n s t a l l  a w e t  p ipe system i n  the  Penthouse of 
Building 2. 

e. Gas manifolds, e igh t  bui ldings (2,  4 ,  5,  10, 11, 15, 21, and 22) 

Gas manifolds w i l l  be i n s t a l l e d  ex te rna l  t o  the  e igh t  bu i ld ings  
and piping i n s t a l l e d  t o  connect with each using laboratory.  

f .  Spr inklers  fo r  basement and f i r s t  f l o o r ,  Building 8, S a t e l l i t e  
Sys t e m s  Bu:i Lding 

'It i s  planned t o  i n s t a l l  a sp r ink le r  system i n  a por t ion  of the  
basement, iTld a separa te  system i n  the  auditorium of Building 8. 

g. Bat t txy power f o r  de t ec t ion  systems, var ious  bui ld ings  

I t  i s  planned t o  i n s t a l l  a b a t t e r y  backup system i n  ten  bui ld ings  
which have e x i s t i n g  de tec t ion  systems. 
source of i! KCJ per bui lding f o r  t hese  systems. 

It  w i l l  provide an emergency power 

h. 1Jpgrade exits t o  meet l i f e  s a f e t y  s tandards i n  th ree  bui ldings 
(1, 21, and 26) 

Exist ing open s t a i r  s h a f t s  i n  Buildings 1, 21, and 26 w i l l  be enclosed 
and f i r e  doors provided t o  m e e t  f i r e  and s a f e t y  regula t ions .  

i. IJpgratle f i r e  p ro tec t ion  and de tec t ion  i n  computer areas 

It i s ;  planned t o  provide f i r e  r a t e d  p a r t i t i o n s  and f i r e  doors i n  
each computer room i n  n ine  bui ldings.  
enable  a m.riua.1 shutdown of computer hardware i n  the  event of a f i r e .  

It w i l l  a l s o  provide con t ro l s  t o  

j .  Spr inklers  southeas t  end of warehouse, Building 16, Development 
Operations Building 

1.t i s  planned t o  i n s t a l l  s p r i n k l e r s  below the  hung c e i l i n g  a t  the  
southeast  er.d of the  warehouse. 
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PROJECT COST ES'CIMATE : _-- 

Land Acquis i t  :ion 

Cons tructiczz 

Smoke eviacuiation 
Spr inklers  , Building 5 
Exi t s  OPSCOI\J, Building 14 
Bat te ry  p ~ w e r  f o r  de t ec to r s  
Spr inklers ,  Building 2 
Spr ink le r s  , Building 8 
Spr ink le r s ,  Building 16 
Upgrade c:omputer areas 
Gas inani.Eolds 
Ex i t s ,  Buildings 1, 2 1 ,  26 

E quipmen t 

Fa l lou t  ---- She l t e r  (Not Feas ib le )  

Unit of 
Measure 

--- 

LS 
SF 
LS 

Each 
SF 
SF 
SF 
SF 
LS 
LS 

--- 

--- 

Quan t i ty  

- - -  

- - -  
87 , 350 

2 1  
8,915 

27 , 890 
24 , 100 
46 , 200 

- - -  

--- 
--- 
--- 

--- 

TO TAL 

Unit Total  
c o s t  c o s t  - 

$1,220,000 

--- 
$1.66 

3,943.00 
1.66 
1.66 
1.66 
6.15 

--- 

--- 
--- 

219 , 000 
145 , 000 

31,500 
82 , 800 
14,800 
46 , 300 
40 , 000 

284,200 
297 , 000 

59 , 400 

FUTURE CoF --- E!;'CIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

$1.220,000 

The presenc long range f i r e  p ro tec t ion  and s a f e t y  p lan  includes 
add i t iona l  wo:ck of t h i s  na tu re  es t imated a t  about $2,500,000. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

SUMMARY 

Jet Propulsion Laboratory 

Amount Page No. 

Location plan.................. .............. CF 3-1 

Office of S p a c e  Science: 

$150,000 CF 3-2 

laboratory ............................... 4,880 , 000 CF 3-5 

facility. ................................ 3,790,000 CF 3-1.0 

Acquisition oE 'Land.. ...................... 
Addition to systems development 

Addition for integrated systems testing 

Total.... ................................ $8,820.000 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

PROJECT TITLE Acquis i t ion  of Land 

LO CAT1 'ON J e t  Propuls ion Laboratory 

FY 1975 CoF ESTIMATE $150,000 

COGNIZANT I N S  TALLAT I O N  : J e t Pr  opu 1 s ion  Lab o r  a t  or  y --- 
LOCATIOY ----- OF PROJECT: Pasadena, L O ~  Angeles County, C a l i f o r n i a  

COGNIZANT PIZXliAM OFFICE: Of f i ce  of Space Science ---- 

FY 1974 AND PRIOR YEARS CoF FUNDING: ---- 

Planning ia:ld Design 
Cons t r u c t : h n  $1,067,000 

Toti31 F!! 1974 and P r i o r  Years $1,067.000 

SUMMARY PURI?OSI!: AND SCOPE : 

This  p r o j e c t  provides  f o r  t he  purchase of two p a r c e l s  of land t o t a l i n g  
9 .5  acres (3i3,347 square  meters)  which has  been l eased  from t h e  Ci ty  of 
Pasadena s i n c e  the  es tab l i shment  of  t h e  Jet  Propuls ion Laboratory.  One 
p a r c e l  conta:ins an e s s e n t i a l  parking l o t  and on t h e  second pa rce l  t h e r e  
a re  eleven government-owned bu i ld ings .  It  i s  prudent  and c o s t  e f f e c t i v e  
a t  t h i s  time f o r  NASA t o  ob ta in  t i t l e  t o  t h i s  proper ty  i n  order  t o  minimize 
annual :Leasing expendi tures  by t h e  government and t o  in su re  f u t u r e  control.  
of t h i s  important: contiguous land.  

PROJECT JUST IF  1:CATION : ----- 

For many yea r s  t hese  p a r c e l s  of land have been l eased  from t h e  Ci ty  of 
Pasadena. E:leven bu i ld ings  and a 540-car parking l o t  are s i t u a t e d  on t h i s  
land. Recently,  t h e  Ci ty  of Pasadena, i n  conjunct ion  wi th  o the r  n a t i o n a l ,  
s t a t e  and local. government agencies ,  has  been developing a master p lan  f o r  
the  development: of t he  Arroyo Seco area which forms t h e  e a s t e r n  boundary 
of t he  J e t  €'I-opulsion Laboratory.  To f a c i l i t a t e  implementation o f  t h e  
Arroyo Seco p lan ,  Pasadena i s  now moving t o  r ea r r ange  and clear a l l  land 
t i t l e s  i n  the  area. They have informed J P L  t h a t  p re sen t  leases w i l l  no t  
be renewed aj'ter June 30, 1975, and t h a t  they would p r e f e r  t o  se l l  t h e  
land i n s t e a d .  This p r o j e c t  proposes such purchases c o n s i s t e n t  wi th  t h e  
h ighes t  and b e s t  usage of t he  area f o r  a l l  concerned. 
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PROJECT DES CRI.PTION: --- 
The gene ra l  l o c a t i o n  of t hese  p a r c e l s  i s  shown on t h e  accompanying l o c a t i o n  

plan.  They l i e  on t h e  e a s t e r n  s i d e  of t h e  Laboratory proper  and extend from 
t h e  river tlottom, through a f a i r l y  level p o r t i o n ,  t o  s t e e p  mountainous t e r r a i n .  
A l l  o r  p a r t  of e leven  JPL bu i ld ings  and parking areas f o r  about 540 employee 
cars are ncw loca ted  on t h i s  land. 

P r i o r  t o  June 30, 1970, t h e  o r i g i n a l  annual lease c o s t s  t o  J P L  were 
$5,400; sin.c:e 1970, and running through June  30, 1975, t h e  c o s t  i s  $12,190. 
I f  l e a s i n g  is t o  cont inue,  f u r t h e r  i nc reases  can reasonably be a n t i c i p a t e d .  

An a p p r a i s a l  on t h e s e  p a r c e l s  w a s  made f o r  NASA e a r l y  i n  1970 and t h e  c o s t  
of acquisit i .on w a s  es t imated  then  a t  $142,500. Based on t h i s  v a l u a t i o n ,  
purchase of t h e  l and  would be j u s t i f i e d  on a d i r e c t  pay-out b a s i s  of under 
ten  yea r s .  This coupled wi th  t h e  e s s e n t i a l i t y  of parking and the  eleven 
government-cwned bu i ld ings  involved (va lue  $1.2 m i l l i o n )  , make; t h i s  
a c q u i s i t i o n  ba th  prudent  and t imely.  

PROJECT COST ESTIMATE: --- 

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

Land Acquis i t ion  $150 , 000 

Pa rce l  Acres 9.5 $15,790 $150,000 

Equipment 

TOTAL 

FUTURE --- CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

$150.000 

There are no c u r r e n t l y  foreseen  f u t u r e  funding requirements  necessary  
t o  complete t h i s  p r o j e c t .  There may, however, be f u t u r e  requirements  f o r  
t h e  a c q u i s i t i o n  of a d d i t i o n a l  land a s s o c i a t e d  wi th  t h e  parking needs east  
of  Arroyo Seco. 

CF 3-3 



JET PROPULSION LABORATORY 
F!SGAL YEAR 1975 ESTlMATES 

Af'fllllClTlnN nc I Ayn 
m u Q k - J l c - J l  l I U l V  Ul L-mJ - L J  



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

PROJECT TITLE: Addition to Systems Development Laboratory (SDL) 

LOCATION Jet Propulsion Laboratory 

FY 1975 CoF ESTIMATE $4,880,000 

COGNIZANT INSTALLATION: Jet Propulsion Laboratory 

LOCATION OF PROJECT: Pasadena, Los Angeles County, Cal i forn ia  

COGNIZANT PRSRAM OFFICE: Of f i ce  o f  Space Science 

N 1974 AND-PRIOR YEARS CoF FUNDING: 

Planning (and Design 
Construction 

$457 , 604 
1,195,000 

Tota l  F f  1974 and P r i o r  Years $1.652.604 

SUMMARY PURPE.E AND SCOPE : 

This p r o j e c t  provides f o r  the  cons t ruc t ion  of  a s ix - f loo r  v e r t i c a l  add i t ion  
t o  the  existing two-floor Systems Development Laboratory (SDL). This 
add i t ion  w i l l  have t h e  lower t h r e e  f l o o r s  i n i t i a l l y  a l l o c a t e d  t o  d i r e c t  
support  o f  t h e  Viking p r o j e c t  mission con t ro l  a c t i v i t i e s ,  whi le  t he  upper 
th ree  f'loor:; w i l l  be o f  o f f i c e  type cons t ruc t ion  f o r  personnel supporting 
the t r ack ing ,  con t ro l  and o r b i t  determination funct ions.  The upper th ree  
f l o o r s  w i l l  Iiousc: about 350 employees most of whom are cu r ren t ly  i n  leased  

2 space. 

PROJECT JUS'l~:CFLCATION : -- 
A s  a resu1.l: of  expanded Viking 1975 mission opera t ions  requirements f o r  

t h e  simtiltarteous con t ro l  of two o r b i t e r s  and two landers  on Mars, the re  i s  
a c r i t i c a l  need f o r  add i t iona l  mission support  space (computer f loo r ing  and 
s p e c i a l  power, a i r  condi t ioning and communications). 
r e f l e c t i n g  rwi .sed mission p lans ,  i s  i n  add i t ion  t o  t h a t  included i n  the  
Fy 1974 CoF .?reject which provided f o r  modif icat ions i n  the  Space F l igh t  
Applicat ions F a c i l i t y ,  Building 230, and the  Systems Development Laboratory, 
Building 264, :€or Viking mission con t ro l  funct ions.  

This requirement, 
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Along w i t ' h  t he  increase  i n  p ro jec t  requirements i s  the  problem of a ser ious  
i n s t i t u t i o n a l  'housing shortage which has ex is ted  f o r  many years  a t  t h e  Jet 
Propulsion Laboratory. Several o f f - s i t e  l ea ses  provide o f f i c e  and laboratory 
housing f o r  those people who cannot be accommodated on-s i te .  About 4,500 
people requi re  o f f i c e  space a t  JPL;  about 4,000 are housed on - s i t e  i n  
bui ld ings  and t r a i l e r s ,  with t h e  remainder housed i n  50,000 square f e e t  
(4,645 square meters) of  leased space i n  the  Pasadena area a t  a n  estimated 
FY 1975 l e a s e  c o s t  of $300,000 p e r  year .  

This cons t r i c t ed  labora tory  s i t e  now houses 370 people i n  85 t r a i l e r s  
which a r e  c:cowtled i n  and around e x i s t i n g  bui ld ings  and a r e  reaching t h e  age 
where they wil:L need t o  be replaced. This i s  a c o s t l y  and i n e f f i c i e n t  
temporary hoasing so lu t ion  and the re  i s  no reason t o  assume t h a t  the  l e a s e  
problem cou:Ld be  resolved by f u r t h e r  use of  t r a i l e r s .  

The majori ty  of t he  Laboratory's sc ience  and engineering personnel a r e  now 
inadequately housed two o r  more t o  an o f f i c e  with less than 100 square f e e t  
(9.29 square meters) per  person. 
endeavors and should be  improved. Based on the severe housing problems, 
i ne f f i c i ency  arid c o s t  of  t r a i l e r s ,  o ld  bui ld ings  and leased space, and the  
urgency of t he  mission opera t ions  and support  space requirements of  the  
Viking p ro jec t :  t h i s  labora tory  add i t ion  becomes t h e  keystone t o  p a r t i a l l y  
reso lve  t h i s  ci:it:ical s i t u a t i o n .  The Viking p r o j e c t  needs w i l l  r equi re  the  
f i r s t  t h ree  . i loors of the  add i t ion  through Ju ly  1977. Follow-on p r o j e c t s  
w i l l  probab1.y r equ i r e  a similar amount of  space; therefore ,  i t  i s  un l ike ly  
t h a t  a major port:ion of  t h i s  space could become a v a i l a b l e  f o r  o the r  purposes. 
In  light: of  t he  o v e r a l l  b e n e f i t s  to  l o c a t e  on - s i t e ,  t h i s  p r o j e c t  i s  an 
e s s e n t i a l  priidant: s t e p  t o  a l l e v i a t e  press ing  housing requirements. 

Such space i s  no t  conducive t o  research  

Three f l o o r s  (36,000 n e t  square f e e t  - 3,344.1 square meters) of the  s i x -  
f l o o r  ac1diti.m w i l l  provide computer type space f o r  t he  Viking and follow-on 
mission opera t ions  and support  requirements. 
(36,000 n e t  square f e e t  - 3,344.1 square meters) w i l l  p e r m i t  r e loca t ing  o f f i c e  
personnel suqiporting t h e  t racking ,  con t ro l  , and o r b i t  determination funct ions 
from leased space, and thus p e r m i t  a s u b s t a n t i a l  reduct ion of leased space 
wi th  att:endartt c o s t  savings.  Extensive s t u d i e s  have been made t o  eva lua te  
a1ternat: ive so lu t ions  t o  t h e  mission support  requirements, a l l  o f  which have 
been found ope ra t iona l ly  and cost-wise l e s s  e f f i c i e n t  and would r e s u l t  i n  t he  
use  of add i t iona l  o f f - s i t e  leases o r  temporary s t r u c t u r e s  wi th  consequent 
r e n t a l  and ccns t ruc t ion  c o s t s  and no long term improvement t o  t h e  space 
p rob 1 em. 

The remaining t h r e e  f l o o r s  

I n  summary, t h e  proposed SDL add i t ion  w i l l  a l l e v i a t e  the  long standing 
i n s t i t u t i o n a l  housing problem by t h e  add i t ion  of  approximately 36,000 n e t  
square f e e t  (3,344.1 square meters) of  o f f i c e  space and provide an annua'l 
savings of approximately $325,000 i n  lease and o t h e r  cos t s .  The t o t a l  
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saving i n  I.csse and o t h e r  c o s t s  t o  the  Viking p r o j e c t  a lone  i s  estimated 
a t  approxinmtely $2,000,000. Therefore, i n  add i t ion  t o  increased e f f i c i ency  
r e s u l t i n g  from on-s i t e  loca t ion ,  savings from lease and o the r  c o s t s  w i l l  
equate t o  t:he cons t ruc t ion  cos t  i n  about f i v e  and one-half years.  

PROJECT DEXR1:PTION : 

This project: w i l l  provide f o r  t he  construction of a s ix-s tory  addi t ion  to  
the  present: two-story Systems Development Laboratory Building, t h r e e  
add i t iona l  computer f l o o r s ,  and th ree  o f f i c e  f loo r s .  The add i t ion  w i l l  
conta in  appros:imately 91,600 gross square f e e t  (8,510 square meters) and 
w i l l  be a s1:ru:ctural steel framework with concrete f loo r s .  It w i l l  be 
comp1et:ely ;!ir conditioned with add i t iona l  underfloor c h i l l e d  a i r  f o r  
e l ec t ron ic  e!qu.ipment. The building w i l l  contain dry l abora to r i e s  , o f f i c e s ,  
computer f l o o r  space, conference rooms, and r e l a t e d  general  purpose a reas .  
The computer f l o o r  areas w i l l  have a r a i sed  f l o o r  system. 
w i l l  match ex i s t ing  construction. 

The addi t ion  

PROJECT --- COS'I' ENSTIMATE: 

Land Acquistt ion 

Cons tructiop, 

Archi tec tu.ra 1 / s t ruc tu ra  1 
Mechanical 
E lec t r i ca l  

Equipment 

Fa l lou t  --A- Shel te r  (Not Feasible) 

Unit  o f  
Measure 

--- 

SF 
SF 
SF 

--- 
--- 

Quant i ty  

--- 

91 , 600 
91 , 600 
91 , 600 

--- 
--- 

TOTAL 

Unit 
c o s t  - 
--- 

$29.90 
13.00 
10.37 

- -_ 
-- --- 

To tal. 
c o s t  -. 

$4,880,000 

2 , 740 , 000 

950 , 000 
1,190,000 

--- 
-e- 

$4.880.000 

The mission operations and support area w i l l  have approximately $2,000,000 
of Viking p ro jec t  equipment of  a nonco l l a t e ra l  nature.  

FUTURE CoF EUJDING REQUIRED TO COMPLETE PROJECT: 

For present ly  planned usage, t h e r e  are no f u r t h e r  funding requirements 
t o  complete t h i s  p ro jec t .  However, add i t iona l  i n s t i t u t i o n a l  and o the r  
o f f i ce / l abora to ry  space de f i c i enc ie s  may be r e f l e c t e d  i n  f u t u r e  years 
estimates.  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

PROJECT TI'I'LE !$ddition f o r  In tegra ted  Systems Test inp F a c i l i t y  

LOCATION .Jet Propulsion Laboratory 

FY 1975 CoF ESTIMATE I ---- 
COGNIZANT 1NSTAL:LATION : Jet  Propulsion Laboratory 

LOCATION ----- OF PROJECT: Pasadena, Los Angeles County, Ca l i fo rn ia  

COGNIZANT P:ROG:RAM OFFICE: Off ice  of Space Science 

FY 1974 ---- AND PR'IOK YEARS CoF FUNDING: 

Planning i z  nd Design 
Cons t ruc t im  

$304,000 
1,004,758 

Total  Fr 1'374 and P r io r  Years $1.308.758 

SUMMARY ---- PUR2?3SE UND SCOPE: 

This p r o j e - t  provides f o r  an  add i t ion  t o  t h e  e x i s t i n g  Spacecraf t  Assembly 
F a c i l i t y ,  Building 179, f o r  a new spacecraf t  assembly and checkout and 
in t eg ra t ed  t e s t  f a c i l i t y .  The c a p a b i l i t i e s  provided by t h i s  add i t ion  would 
be  compatib'l? with cu r ren t  and pro jec ted  spacec ra f t  c l ean l ines s  and contain-  
ment requiranent:;. Essen t i a l  f ea tu re s  inc lude  an a i r  lock;  a c lean ,  shi-eldecl, 
contaminatio I free opera t ions  a r e a ;  personnel change f a c i l i t i e s ;  and areas 
f o r  s to rage  I3f f:Light ready p a r t s  and equipment. 
i n i t i a l l y  su3porit t he  Mariner J u p i t e r  Saturn (MJS) 1977 tes t  program but: 
w i l l  be  an e s s e n t i a l  f a c i l i t y  f o r  "al l  up" systems t e s t i n g  on a l l  f u t u r e  
f l i g h t  missions using the  multi-hundred w a t t  Radioisotope Fueled Thermo- 
e l e c t r i c  G e i i ~ a t o r s  (RTG's) as on-board power sources. The add i t ion  w i l l  
provide the  s r i t i c a l l y  c lean  environment required f o r  spacecraf t  committ:ed 
t o  these  1 0 1 1 ~  dura t ion  missions.  

This add i t ion  w i l l  

PROJECT --- JUSTIFICATION : 

This add i t ion  i s  pr imar i ly  f o r  "al l  up" in t eg ra t ed  t e s t i n g  and w i l l  be 
a t tached  t o  and supported through t h e  e x i s t i n g  SAF. 
important new c a p a b i l i t y  t o  perform assembly and systems tes t  opera t ions  of 

It w i l l  provide an 
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s p a c e c r a f t  i n  ii c lean  environment which f u l f i l l s  t h e  requirements  f o r  t h e  
t e s t i n g  of  c:omplete s p a c e c r a f t  powered by RTG's. 
a radiological1.y sh i e lded  tes t  chamber, environmentally c o n t r o l l e d  f o r  
p re s su re  , temperature,  humidity , p a r t i c u l a t e  matter, and nuc lea r  conta in-  
ment. This  ~1i l .1  i n s u r e  adequate  spacec ra f t  assembly and test  condi t ions  
wh i l e  simu1t:aneously p r o t e c t i n g  personnel  and surrounding areas from 
i n c i d e n t a l  01: acc:idental  nuc lea r  exposure. 

This p r o j e c t  w i l l  p rovide  

Deep space mf-ssions w i l l  r e q u i r e  s u b s t a n t i a l  amounts o f  e lec t r ica l  power 
f o r  spacec ra f t  ope ra t ion  inc luding  thermal c o n t r o l  and science instruments .  
I n  o u t e r  p l ane ta ry  s p a c e c r a f t ,  t h e  p r a c t i c e  of ob ta in ing  power from t h e  sun 
w i l l  no longer  be  e f f e c t i v e  o r  p r a c t i c a l ,  
d e f i n i t e  l i f e  w i th  r e s p e c t  t o  f l i g h t  p r o j e c t s ,  w i l l  b e  used t o  s a t i s f y  
these  power .requirements. MJS-77 w i l l  u se  t h r e e  multi-hundred w a t t  RTG 
u n i t s .  The zest and c a l i b r a t i o n  accuracy des i r ed  f o r  MJS f l i g h t  .experiments 
cannot be apprc)ac:hed i n  any known f a c i l i t y  s i n c e  none o f  any reasonable  s i z e  
e x i s t s .  

RTG's, which have a n  almost  i n -  

The propor;ed a d d i t i o n  w i l l  d i r e c t l y  support  t h e  MJS-77 s p a c e c r a f t  assembly 
tes t  and rel.ated RTG c o m p a t i b i l i t y  tests. Spacecraf t  tests wi th  RTG's in- 
s t a l l e d  a r e  -:equired t o  provide  v e r i f i c a t i o n s  of compa t ib i l i t y  o f  t h e  
engineer ing ;md sc i ence  subsys t e m s  w i t h  t h e  r a d i a t i o n  environment and t h e  
RTG power c h a r a c t e r i s t i c s .  These tes ts  must be  conducted wi th  t h e  space- 
c r a f t  a:; c l o s e  t o  f l i g h t  condi t ions  as p o s s i b l e  t o  s imula t e  mission condi t ions .  
Radia t ion  rnappYing i s  a l s o  r equ i r ed  t o  provide  a d e t a i l  comparison o f  space- 
c r a f t  v a r i a t i o n s  and t o  permi t  a c c u r a t e  assessment o f  long term r a d i a t i o n  
e f f e c t s .  
assembly facilYity t h a t  w i l l  have a long and u s e f u l  l i f e .  This  f a c i l i t y ,  
which w - i l l  s a t i s f y  a l l  Atomic Energy Comiss ion  requirements  f o r  RTG 
i n t e g r a t i o n , ,  handl ing and t e s t  ope ra t ions ,  i s  a b a s i c  r e source  f o r  a l l  
f u t u r e  plant? t a ry  missions.  

Construct ion o f  t h i s  f a c i l i t y  w i l l  a l s o  provide  a prime spacec ra f t  

PROJECT DESCIIII?TION : ----- 
The prop0:;I.d f a c i l i t y  w i l l  p rovide  t h e  o p e r a t i o n a l l y  requi red  spacec ra f t  

assembly, s y s t e m  tes t ,  and checkout c a p a b i l i t y  t h a t  i s  c o n s i s t e n t  wi th  a l l  
c u r r e n t  proJ 'ect and mission requirements  , as w e l l  as a p p l i c a b l e  regulat i .ons 
and codes. 

It inc lude ;  a l a r g e  (approximately 70 f o o t  - 21 meter) c u b i c a l  t e s t  
volume wi th  . ~ e i r t i c a l l y  downward c l e a n  a i r  flow, a 20 f o o t  x 70 f o o t  ( 6  meter 
x 21 meter) a2iirlock, personnel  d r e s s i n g  and cleanup areas, a bonded i n -  
spec t ion  and s t o r a g e  area f o r  f l i gh t - r eady  equipment, genera l  f l i g h t  pro j ec t  
s to rage ,  and a personnel  c o n t r o l  lobby. Construct ion o f  t h e  main t e s t  
volume is s i~ndai :d  r e in fo rced  conc re t e ,  t h e  th ickness  of which i s  c o n t r o l l e d  
by t h e  g r e a t  3r of  s t r u c t u r a l  o r  r a d i o l o g i c a l  sh i e ld ing  requirements ,  
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The present  SAF w i l l  cont inue  i n  u s e  t o  support  less c r i t i ca l  s p a c e c r a f t  
assembly ope ra t ions  such as  weight and ba lance  tests and c e r t a i n  prepara tory  
opera t ions .  The SAF w i l l  a l s o  act  as  t h e  s t ag ing  area f o r  bulky equipment 
such as propuls ion  subsystem t r a n s p o r t e r s ,  s p a c e c r a f t  t r a n s p o r t e r s  and 
assembly, handl ing and shipping equipment which must b e  k e p t  c l ean  b u t  f o r  
which no space i s  a v a i l a b l e  a t  p re sen t .  

Author iza t ion  o f  t h i s  p r o j e c t  w i l l  provide f o r  f u t u r e  s p a c e c r a f t  c l e a n l i -  
ness, and i n  a d d i t i o n  w i l l  p rovide  t h e  c a p a b i l i t y  f o r  “a l l  up” r ad io i so tope  
the rmoe lec t r i c  mapping and t e s t i n g  wi th  t h e  experiments on board t h e  space- 
craf t .  The l ack  of t h i s  t e s t i n g  c a p a b i l i t y  would gene ra t e  an  “unknown” 
which cannot be evaluated.  

PROJECT COST ESTIMATE : 
Uriit of To ta l  

c o s t  - c o s t  Measure Quant i ty  - 

Construct ion $3,570,000 

Demolition 
Archi  tec tu1ri31,’s t r u c  t u r a l  
Mechanical 
Electr ical  

Equipmen 5 

LS --- --- 190 , 000 
CF 530,000 $3 .56  1,890,000 
LS --- --- 915,000 
LS --- --- 575,000 

220,000 

220 , 000 --- --- Cranes and conveyor system LS 

F a l l o u t  S%elt:er (Not Feas ib le )  --- --- --- --- --- 
TOTAL $3.790.000 

FUTURE CoF ESW3”lTED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

A l l  current1.y foreseen  requirements  are included i n  t h e  p r o j e c t  scope, 
A subsequent need f o r  f u t u r e  funding i s  no t  now a n t i c i p a t e d .  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

FY 1975 CoF ESTIMATE 

ROJECT TITLE; Modification of Water Supply System 

CATION Lyndon B. Johnson Space Center 

COGNIZANT --- INSTALLATION: Lyndon B. Johnson Space Center 

LOCATION ---- OF EROJECT: Houston, Harris County, Texas 

COGNIZANT --- PROGRAM OFFICE: Office of Manned Space Flight 

N 1974 AND !?%OR YEARS CoF FUNDING: 

Planning and Design 
Cons t ruc t ic n 

$75 , 320 --- 
Total N 1974 and Prior Years $75,320 

SUMMARY PURPgsE AND SCOPE: 

This project will provide a new and more reliable prime source of potable 
water for the Lyndon B. Johnson Space Center (JSC). The present water supply 
is derived from ground water sources via on-site wells. Withdrawal of ground 
water from such deep wells in the Houston-Galveston region is believed to be 
the prime cause of problems of land subsidence, intrusion of salt water into 
aquifers due to lowered present levels of fresh water tables, and surface 
faulting. This project will permit JSC to change from a ground water to a 
surface water supply by obtaining treated surface water from a new City of 
Houston supply main. The project includes both off-site and on-site water 
conveyance facilities and appurtenances. 

PROJECT JUSTIFICATION: 

This project is required to enable the JSC to change from a ground water 
to a treated surface water supply source for the total current and projected 
water needs D f  the Center. The use of ground water to supply the domestic 
and industrial water needs for the entire Houston-Galveston region is be- 
lieved to have resulted in severe land subsidence. This subsidence in the 
region of JSC has exceeded three feet (91 .4  centimeters) in some areas 
during the periDd between 1942 and 1964 ,  and more than a foot (30.5 centi- 
meters) during the period from 1964 to 1971.  Problems related to subsidence, 
the intrusion of salt water into the fresh water aquifers and faulting of 
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of the land surfac9have generated such serious concern as to require a 
regional effort: to change from ground water to surface water for domestic 
and industri.al use. It is essential that JSC work effectively with the 
surrounding nmnicipalities, industries and the State of Texas in utilizing 
the available surface water supply. 

This use of' treated surface water, in lieu of ground water, has been 
encouraged by engineers, environmentalists and pollution control authorities 
for a number of years, and the City of Houston has been working toward the 
development of reservoirs to impound sufficient surface water and the con- 
struction of treatment facilities and distribution mains to serve future 
demands. Treated surface water has recently been made available in the JSC 
area by the C'ity of Houston through the construction of a 42-inch (106.7 
centimeter) Laderground supply main along Texas Highway 3 .  This line will 
provide a supply point approximately 13,000 feet (3,962.4 meters) from the 
Center property. The cost of this treated surface water is expected to 
approximate the cost of producing the distributing ground water on-site. 
The long-term plans and contractual arrangements of the City of Houston in 
obtaining surface water will assure this source of water for the foreseeable 
future. 

Although JSC plans to place its existing water wells on a "standby" status 
for emergencies, the possibility of legal limitations on ground water with- 
drawal in this area diminishes the future reliance which can be placed on 
such wells for regular water supply. 

The City of Houston will treat the water prior to distribution through the 
supply main. Psost-chlorination only is planned by JSC. Laboratory surveil- 
lance to assure potability of the water supply throughout JSC will be 
continued. 

PROJECT DES C:RLP'IIION : 

Since the 13riginal development of this Center, JSC has obtained water 
entirely from on-site wells. Three wells are now in use which draw from an 
aquifer aapprosirna%ely 600 feet (182.9 meters) deep. These wells have com- 
bined rated (:spaxities of 2,750 gallons per minute (10,409.6 liters per 
minute). Average use by JSC in 1972 was 1,132,239 gallons (4,285,864.3 
liters) of water per day; peak 1972 production was 1,737,375 (6,576,485.6 
liters). Th-i; project provides for obtaining treated surface water in lieu 
of continued use  of ground water by connecting to a City of Houston surface 
water supply inah. The planned connection to this off-site gnderground 
main is appro:cirnat:ely 13,000 feet (3,962.4 meters) from the Center's ground 
storage tank and booster pump facilities. It is anticipated that a portion 
of the off-si :e conveyance facilities 6,800 feet (2,072.6 meters) of 24-inch 
(61.0 centimc!cers) pipe will be shared by the Center and a neighboring water 
supply agency, Clear Lake City Water Authority (CLCWA). An additional 6,400 
feet (1,950.7 meters) of 18-inch (45.7 centimeters) pipe will be constructed 
off-site from the CLCWA water plant to the JSC water plant site. 
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The c o s t  of o f f - s i t e  holding r e s e r v o i r ,  boos t e r  pump s t a t i o n  and o t h e r  appur-) 
tenances w i l l  a l s o  be shared by CLCWA and JSC. P lans  a n t i c i p a t e  t h a t  CLCWA 
w i l l  c o n s t r u c t  t h e  o f f - s i t e  conveyance f a c i l i t i e s ,  bo th  those  shared  by the  
agencies  anld t'hose se rv ing  JSC a lone ,  w i t h  a one-time reimbursement provided 
by JSC t o  C ' L C W  f o r  i t s  sha re  of cons t ruc t ion  c o s t s  of t h e s e  f a c i l i t i e s  t o  
serve t h e  Clenter. The w a t e r  conveyance l i n e s  w i l l  be  cons t ruc t ed  a long  a 
right-of-wa:y dedica ted  f o r  pub l i c  use. It i s  a l s o  a n t i c i p a t e d  t h a t  CLCWA 
w i l l  purchalse t r e a t e d  s u r f a c e  water from t h e  C i t y  of Houston f o r  resale t o  
JSC a t  the  Center ' s  s t o r a g e  tank. 

On-s i te  f a c i l i t i e s  contained i n  t h i s  p r o j e c t  i nc lude  a conveyance l i n e  t o  
t h e  e x i s t i n g  giround s t o r a g e  tank,  a new 600,000 g a l l o n  (2,271,180 l i t e r )  
ground stora,;e tank t o  a s s u r e  adequate  w a t e r  s t o r a g e  f o r  i n d u s t r i a l  and f i r e  
demands, va:l.Jes and o t h e r  appurtenances.  F a c i l i t i e s  f o r  c h l o r i n a t i o n  of t h e  
prev ious ly  1::ceeted w a t e r  w i l l  be  included 

PROJECT COST ESTIMATE: --- 
Unit of 
Measure 

Land Acqu i s i t i on  --- --- 
Right  - of -way LS 

Cons t r u c  t i o q  

18-inch wa.t:er main 
24-inch s t e e l  RCP main 
Connection. and meters (8,400 

Connection and meters (3,800 

Clear w e l l  
Booster punps and e lec t r ic  power 
600,000 g a l .  ground s to rage  

24-inch s e c t i o n a l  va lves  wi th  

18-inch s e c t i o n a l  va lves  wi th  

gpm) 24- i.nch 

gpm) 18-inch 

tank 

conc re t e  box and cover  

conc re t e  box and cover 

Ll? 
LF 

Each 

Each 

Each 
Each 
Each 

Each 

Each 

t o  i n s u r e  p o t a b i l i t y .  

Quan t i ty  

--- 
--- 

6,400 
6,800 

1 

1 

1 
2 
1 

4 

7 

Unit  
c o s t  - 
--- 
--- 

$44.00 
53.00 

17,800 

9 , 000 

21,000 
8,250 

82 , 800 

2 , 500 

3,500 

To ta l  
c o s t  

.$15,000 

15,000 

920,000 

282,000 
:360,000 

17,800 

9 , 000 

21,000 
16,500 
82 , 800 

10 , 000 

24,500 

1 



Unit of 
Measure 

LF Bridging ditch for 24-inch main 
Road and railroad crossing LF 

36- inch sleeve 

and pumps 
Modifications to piping, meters LOT 

Equipment --- 
Fallout Shelter (Not Feasible) --- ---- 

Unit Total 
Quantity cost cost 

100 $5 0 5 , 000 
2 14 100 21,400 

--- 70,000 70,000 

TOTAL $935 .OOO 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

For presently planned usage, there are no currently foreseen future 
funding requirements necessary to complete this project. 
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L Y N D O N  6. J O H N S O N  SPACE CENTER 
FISCAL YEAR 1975 ESTIMATES 

MODIFICATION OF WATER SUPPLY SYSTEM 

!-'1 
!%J 

r- 

I PROPOSED WAl-.. LINE 7 

J 
600,000 GAL. POTABLE 

ER GROUND STORAGE TANK 
(2.271, IO0 L) 

1.OOO.OOO GAL. POTABLE 
R W N D  STORAGE TANK (3.785. < F I Q $  

t-- 
EXIST PUMPS 1 

300 L) 

SCALE IN FEET 



LYNDON B.  JOHNSON SPACE CENTER 
FISCAL YEAR 1975 ESTIMATES 

1r 

NEW 42"(106.7 CM) CITY O F  
HOUSTON WATER MAIN 

SECTION A 
PROPOSED 24n(61 . O C M )  SECTION E 

STEEL CYLINDER R.C.P. PROPOSED 18" (45.7 CM)  STEEL CYLINDER R.C.P. I - 
6800 F E E T  (2072.5 M )  6400 FEET (1950.7M) 

MODIFICATION OF WATER SUPPLY SYSTEM 

SCHEMATIC OF PROPOSED TREATED SURFACE 
WATER CONVEYANCE SYSTEM FOR cic.ii* j s c  



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

SUMMARY 

Langley Research Center 

Location plan. ............................... 
Office of A_.=onautics and Space Technolom: 

Modification of 6,000 p.s.i. air storage 

Rehabilitation of 16-foot transonic wind 
system................ ................... 
tunnel................................... 

Total...... .............................. 

Amount Page No. - 
CF 5-1 

$515,000 CF 5-2 

2,990,000 CF 5-7 

$3,505.000 
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LANGLEY RESEARCH CENTER 
FISCAL YEAR 1975 ESTIMATES 

LOCATION PLAN 

WEST AREA 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

PROJECT TI'IILE Modif ica t ion  of 6,000 p s i  A i r  Storage System 

LOCATION Langley Research Center 

FY 1975 CoF ESTIMATE $515,000 

COGNIZANT --- I:NS1:ALLATION : Langley Research Center  

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

COGNIZANT I~'€W.M OFFICE: Of f i ce  o f  Aeronaut ics  and Space Technology 

FY 1974. ANIIPR.IOR YEARS CoF FUNDING: 

Planning a.nd Design 
Construct ion 

$2,500 
12,404,935 

T o t a l  FY 1974 and P r i o r  Years $12,407.435 

SUMMARY PURPOSE AND SCOPE: --- 

This  p r o j e c t  provides  f o r  t h e  modi f ica t ion  of the  6,000 p s i  a i r  s t o r a g e  
system of t'he 5-Foot High Temperature S t ruc tu res  Tunnel by t h e  p rov i s ion  
of a "therms1 con t ro l  enclosure". This w i l l  permit  t h e  ope ra t ion  o f  t h i s  
f a c i l i t y  and t h e  new Thermal Pro tec t ion  System T e s t  F a c i l i t y  a t  a f u l l  
continuous ope ra t ing  p res su re  of 6,000 p s i  t o  ambient temperatures  as low 
as 5O F. 

PROJECT JUS!C 1F:CCATION : --- 
Following the 1-eport o f  t h e  Accident I n v e s t i g a t i n g  Board on t h e  9 '  x 6' 

Tunnel, 600 ps3- A i r  Supply System f a i l u r e  i n  l a te  1971, Langley fac i l i t i es  
involv ing  t h e  amst c r i t i ca l  personnel  s a f e t y  a s p e c t s  were reviewed f o r  
compliance w:th c:urrent codes. The 8-Foot High Temperature S t ruc tu res  
Tunnel, one o f  those  reviewed, has  been i n  r e sea rch  test  o p e r a t i o n  f o r  over  
t e n  years .  '.%e review o f  this f a c i l i t y ,  which included v i s u a l ,  p re l iminary  
stress ana lys i ss ,  nondes t ruc t ive  examination techniques,  and c u r r e n t  code 
p l u s  persona el s a f e t y  compliance concluded t h a t  on ly  temporary ope ra t ion ,  
of  n o t  R a r e  t han  50 a d d i t i o n a l  equ iva len t  cyc le s  (approximately one year  
o f  normal o p e r a t i o n s ) ,  should be  allowed. These a d d i t i o n a l  f a c i l i L y  c y c l e s  
a r e  f u r t h e r  l i r i t e d  t o  a n  ope ra t ing  p res su re  o f  5,400 p s i  a t  temperatures  
above 60' F. w i th  a s t r a i g h t  l i n e  decrease  i n  ope ra t ing  p r e s s u r e  to 4,200 
p s i  a t  30° F. 
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Upon compl.etj.on of a r e h a b i l i t a t i o n  and modif icat ion program now underway, 
t h e  a i r  s to rage  system w i l l  be sub jec t  only t o  temperature cons t r a in t s .  
With the  f u r t h e r  improvement proposed under t h i s  p ro jec t ,  t he  continuous 
opera t ing  pressure  of the  system w i l l  b e  r e s to red  t o  6,000 p s i  when ambient 
temperature ;:s as low as 5' F. 

The 6,000 psi a i r  and f u e l  s to rage  systems are t h e  energy sources required 
f o r  t he  opeirttj.on of t h e  8-Foot High Temperature S t ruc tures  Tunnel and the  
Thermal Prot:ect:ion System T e s t  F a c i l i t y .  The 8-Foot Tunnel i s  a "blowdown" 
tunnel  which opera tes  a t  s tagnat ion  pressures  up t o  4,000 p s i  with tempera- 
t u r e s  between i l ,SOOo R and 4,000° R t o  s imulate  M = 7.0 f l i g h t  environment. 
Temperatures are  achieved by burning methane (CHq) a i r  under pressure  and 
the  r e s u l t i n g  gas i s  used as t h e  t es t  medium. The f a c i l i t y  i s  required t o  
research the  response of f u l l  scale s t r u c t u r e s  designed f o r  hypersonic 
f 1 igh t . 

The High Ttmperature S t ruc tures  Tunnel i s  one of t he  Center ' s  inajor 
research fac::llj.ties heavi ly  involved i n  such high p r i o r i t y  na t iona l  pro- 
grams a s  : 
development of hypersonic v e h i c l e  s t r u c t u r e s  and thermal con t ro l  systems 
app l i cab le  to f u t u r e  s h u t t l e  vehic les ,  hypersonic a i r c r a f t  and missiles. 
Current test  programs of t h i s  tunnel are focused on the  development of 
technology f o r  space s h u t t l e  veh ic l e  su r face  s t r u c t u r e s  and thennal con t ro l  
systems,, Such tests r equ i r e  subjec t ing  an a r r a y  of  f u l l  s c a l e  panels  (up 
t o  3.5 f t . ,  :..07m x 5.0 f t . ,  1.52m) including j o i n t s ,  seals, and support  
s t r u c t u r e  t o  a r e a l i s t i c  aerodynamic environment. The 8-Foot Tunnel i s  the  
only nations:: f a c i l i t y  having t h e  s i z e  and environment t o  p e r m i t  such tests. 
The f a c i l i t y  i s  a l s o  s u i t a b l e  f o r  f u t u r e  research  programs f o r  t he  develop- 
ment of hypei:soni.c s t r u c t u r e s  and hypersonic a i r -brea th ing  propuls ion s y s  terns 
app l i cab le  to  fut:ure c iv i l ,  m i l i t a r y ,  and space vehic les .  

::hut:tl.e thermal p ro tec t ion  system technology development, 

The Thenmt:L Pro tec t ion  System T e s t  F a c i l i t y  i s  a l s o  a "blowdown" tunnel.  
However, i t  :;iniul.ates l o c a l  flow condi t ions  on vehic les .  It w i l l  be  used 
t o  expose a liul.1 s c a l e  s t r u c t u r a l  panel ,  mounted i n  the  tunnel  w a l l ,  t o  a 
simulated enmy environment. Addit ional  important f e a t u r e s  of  t h i s  f a c i l i t y  
include i t s  a b i l i t y  t o  s imulate  the  environment schedules f o r  reent ry  
missions o r  .tor sustained hypersonic f l i g h t .  A rap id  frequency of  opera t ion  
makes the  tunnel  a ready means o f  accumulating da ta  on c y c l i c  performance. 
Thus, t h e  fac:il.ity w i l l  provide e s s e n t i a l  c y c l i c  l i f e  and q u a l i f i c a t i o n  
tests of  sur:Sace s t r u c t u r e s  f o r  t h e  space s h u t t l e  and o the r  f u t u r e  vehic les .  

The operat:ion of  the  High Temperature S t ruc tures  Tunnel and the  Thermal 
Pro tec t ion  !;lrsl:eni T e s t  F a c i l i t y  i s  dependent upon the  i n t e g r i t y  of t h e  
6,000 p s i  aY-1: and f u e l  s to rage  systems. Maintenance o f  t hese  6,000 p s i  
systems i n  it s a f e  and e f f i c i e n t  s ta te  are, therefore ,  e s s e n t i a l  t o  t he  
cur ren t  and f u t u r e  programs aimed a t  developing required thennal s t ruc tu res .  
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PROJECT DESClZII?TION: 

This p r o j e c t  w i l l  provide a t o t a l  thennal enclosure (44 f t . ,  13.41m x 
40 f t . ,  12.l.!)m x 80 f t . ,  24.38m) f o r  t h e  b o t t l e  f i e l d  f o r  p ro tec t ion  aga ins t  
adverse weat:hei: conditions.  The enclosure w i l l  maintain a minimum a i r  
s torage  vessel environment temperature of 60' F. 
have the  necxssary platforms and work a reas  t o  support per iodic  ves se l  
inspec t ions  and monitoring procedures. The p r o j e c t  a l s o  includes work area 
f o r  t h e  evaI.uat:ion of materials used i n  t h e  f ab r i ca t ion  of t h e  e x i s t i n g  a i r  
s torage  systxm f o r  s t r u c t u r a l  l i f e  proper t ies .  

The s t r u c t u r e  w i l l  a l s o  

Without t h i s  modification work, t h e  8-Foot High Temperature S t ruc tures  
Tunnel and t h e  Thermal Pro tec t ion  System T e s t  F a c i l i t y  w i l l  have to  continue 
t o  opera te  at: a reduced capacity (50%) during t h e  win ter  months by 
temperature cons t r a in t s .  

PROJECT COST-ESTIMATE : 

Land A c q u i s i f h n  

Cons t r u c  t ion 

Thermal con t ro l  enclosure 
Acoustical emission system 

Unit of Unit 
Measure Quant i ty  Cost - 

CF 140,800 $2.70 
LS --- --- 

Testing 

--- --- Material t 12 s t :ing LS 

Fa l lou t  She l te r  (Not Feasible) --- 
TOTAL 

FUTURE CoF EIZZ4ATED F " D I N G  REQUIRED TO COMPLETE THIS PROJECT: 

To ta l  
c o s t  

--- 
$465,000 

380,000 
85,000 

50,000 

50,000 

--- 
$515 000 

A t  t h i s  time, no o the r  requirements have been i d e n t i f i e d  as being needed 
to  m e e t  t he  o1)jectives of t h i s  modification pro jec t .  
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LANGLEY RESEARCH CENTER 
F I S C A L  Y E A R  1975 E S T I M A T E S  

MODlFlCATION OF 6000 PSI AIR STORAGE SYSTEM 

I cn 



LANGLEY RESEARCH CENTER 
FISCAL YEAR 1975 ESTIMATES 

M O D  I F I  CAT I ON OF 6,000 PS I A I R STORAGE SYSTEM 

,/ 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

ROJECT TITLE: R e h a b i l i t a t i o n  of 16-Foot Transonic  Wind Tunnel 

CATION Langley Research Center  

FY 1975 CoF ESTIMATE $2,990,000 I ---- 
COGNIZANT INSTALLATION: Langley Research Center  

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

COGNIZANT --- PROGRAM OFFICE: O f f i c e  of Aeronaut ics  and Space Technology 

FY 1974 AND PRIOR YEARS CoF FUNDING: ---- 
Planning a-nd :Design 
Cons tr  uc t ion  

To ta l  FY L9:74 and P r i o r  Years 

$213,800 
14,337,034 

$14.550.834 

SUMMARY PURPOSE --- AND SCOPE: 

This rehabfi1itat:ion of t h e  16-Foot Transonic  Wind Tunnel w i l l  p rovide  f o r  
t h e  cont inued arid improved use  of t h i s  unique n a t i o n a l  resource .  The reha- 
b i l i t a t i o n  of t h i s  equipment, which has been i n  cont inuous ope ra t ion  f o r  23 
yea r s ,  w i l l  pernit NASA t o  main ta in  a c a p a b i l i t y  f o r  l a r g e - s c a l e  model r e -  
s ea rch  invest: iga t ions  a t  t r anson ic  speeds i n  t h e  f i e l d s  of a e r o n a u t i c s ,  
p ropuls ion  aei-oclynamics and space suppor t .  The p r o j e c t  w i l l  i nc lude  t h e  
necessary  rep:-ac:ements i n  the  wind tunnel  main d r i v e  f a n  system and o t h e r  
c r i t i c a l  anci.:.lary components r equ i r ed  f o r  cont inued s a f e  ope ra t ion  of t h i s  
f a c i l i t y  , 

PROJECT JUSTI.171CIATION: ---- 
The Langley l6,-Foot Transonic Wind Tunnel i s  t h e  l a r g e s t  t r anson ic  tunnel  

opera ted  by NASA. and one of two e x i s t i n g  r e sea rch  f a c i l i t i e s  i n  t h e  " f r e e  
world" wi.th t r anson ic  speed c a p a b i l i t y  f o r  t e s t i n g  l a r g e - s c a l e  models f o r  
determina.t ion of a i r c r a f t  and s p a c e c r a f t  aerodynamics and load cha rac t e r -  
i s t i c s  of p ropuls ion  e f f e c t s  on aerodynamics i n  t h e  t r anson ic  range. This  
t e s t i n g  r e q u i r e s  a r a t i o  of model t o  test s e c t i o n  area i n  t h e  o rde r  of one 
percent .  I t s  l a r g e  s i z e  makes t h i s  f a c i l i t y  uniquely adapted t o  i n v e s t i -  
ga t ions  of t h e s e  complex propuls ion  models. A cont inuing  need f o r  t r anson ic  
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research exists since transonic cruise speed is being gradually approached 
by advanced commercial transport aircraft and both military and space 
vehicles must traverse this speed region in going to supersonic f'light. 

Many problems in aerodynamics, stability, control, loads and propulsion 
system interactions can only be answered through the use of ground test 
facilities that have transonic speed capability. The Langley 16-Foot 
Transonic Tunnel has produced a large share of the specialized NACA-NASA 
research in the transonic aerodynamics and propulsion system integration 
fields over the years. With consideration of the recent emphasis on the 
importance of propulsion integration research, it is necessary to maintain 
this faci1it:y a,j the primary research tool in this field. 

For this facility to continue to contribute significantly to the national 
effort, in both civilian and defense related aeronautical progress, it must 
be kept in an eEfective operating condition. This tunnel was originally 
constructed :ix l 9 4 1 ,  and converted into a "slotted throat" transonic tunnel 
in 1950, and the main drive power system has been in operation for the last 
23 years, This factor of age and the limitations on fatigue life of the 
machinery require that these items now be rehabilitated to insure safe and 
continued effective operation. It is estimated that the replacement of the 
Langley :LG-Foot Transonic Tunnel complex would cost about $35 million and 
therefore it -represents a considerable investment, the full use of which 
must be presumed. 

PROJECT I>ESCIXP'l~ION: 

In the main drive system the fan blades, shanks, interblade fairings, and 
other related part.s will be replaced. 
and model. propul.si.on control systems will be modified for automatic opera- 
tion. The hoist: mechanism for the 180 ton top will be rebuilt, and the 
hoist support:i.ng structure will be stiffened. 

The angle of attack, Mach number, 

The air exchange tower oil-bath filters will be replaced with dry-type, 
thereby eliminating the oil film coating that builds up on tunnel walls and 
models. The electrolytic heat exchanger will be rehabilitated. 'fie inte- 
rior tunnel walls will be painted. The project also includes building 
maintenance clf exterior walls, roof, windows, and rehabilitation of  office 
and shop spaces to current standards. 

The need f o r  this project at this time stems from a need to minimize the 

The alternative 
effects of unf'oreseen hazards and resulting research losses through a 
planned program of major rehabilitation and modification. 
is to wait fo r  failures or accidents to occur and to accept lower resultant 
effectiveness. This, of course, is not conducive to safety or to the 
necessary levels of operations and could result in delay to research pro- 
grams and probably more costly later "emergency repairs". 
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PROJECT COST E!; TIMATE : 

Land Acquisfi tion 

Cons tructiori 

Off ice and shop rehabil- 
it a 1: ion 

Equipmerg 

Bolts and sleeves 
Fan blade shank.s 
Interior b1.aCle fairings 
Fan blades (wooden) 
Improvemen.t:s tal lift 

Update tunnel controls 
Misce1,laneous tunnel 

support equipment 
r epa. ir /r ep 1 ac emen t 

s ec t: ion 

Unit of 
Measure Quantity 

--- --- 

SF 29,000 

Sets 459 
Each 51 

Each 6 1  
- - -  LS 

LS --- 

Unit Total 
- cost cost 

$580,000 

$20.00 580 , 000 

2,410,000 

150.00 68,850 
14,200.00 724 , 200 --- 40,000 

6,800.00 414 , 800 
--- 680,000 

--- 275,000 
207,150 --- 

Fallout Shelter. (Not Feasible) --- - - -  --- --- 
TOTAL 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

$2.990.000 

This rehabilitation project is a consolidation of currently identified 
tasks which must be accomplished to insure safe, reliable and efficient 
continued operatiton of this tunnel. Further minor requirements may subse- 
quently be required but are not now adequately defined for inclusion in this 
project.  
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NATIONAL AERONAUTICS AND SPACE ADmNISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL Y a R  1975 ESTIMATES 

SUMMARY 

Lewis Research Center 

Amount Page No. 

Location plan.. ................................ CF 6-1 

Off ice of Aer~~nautics and Space Technolopy: 

Modification of propulsion systems 

Modification of rocket engine test 
$2,580,000 CF 6-2 laborator:?. ................................ 

facility,. . ....,........................... 660,000 CF 6-11  

Tota:L...,, ................................. $3.240.000 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

PROJECT TIT’LE Modification o f  Propulsion Systems Laboratory 

Lewis  Research Center I 
FY 1975 CoF ESTIMATE I 

COGNIZANT I N ! < ~ J L A T I O N :  L e w i s  Research Center 

LOCATION OF I’I1OJECT : Cleveland, Cuyahoga County, Ohio 

COGNIZANT PROGRAM --- OFFICE: Off ice  of Aeronautics and Space Technology 

FY 1974 AND I’I1I)R YEARS FUNDING: 

Planning and 1)esign $910,000 
Cons tructicln 33,608,253 

Total. FY 1.974 and P r io r  Years $34.518.253 

SUMMARY PURPOSE -- AND SCOPE: 

For many years ,  t h e  Propulsion Systems Laboratory (PSL), with i t s  a b i l i t y  
t o  s imulate  high a l t i t u d e  f l i g h t  environment, has played an important r o l e  
i n  propulsion research.  
a d d i t i o n a l  a l t i t u d e  t e s t  chambers, PSL 3 and PSL 4 ,  having l a r g e  exhaust 
gas cool ing capac i ty  w e r e  authorized i n  FY 1967 and r ecen t ly  became 
opera t iona l .  Addit ional  a i r  r e f r i g e r a t i o n  c a p a b i l i t y  i s  now required i n  
order  t o  provide c o r r e c t  s imulat ion o f  i n l e t  a i r  temperatures f o r  cr i t ical  
por t ions  of t h e  f l i g h t  envelopes of  advanced engines f o r  both commercial 
and m i l i t a r y  a i r c r a f t .  

In t h e  planned development of t h i s  f a c i l i t y ,  two 

The proposed p r o j e c t  w i l l  increase  t h e  a i r  r e f r i g e r a t i o n  c a p a b i l i t y  of t he  
Propulsion Systems Laboratory from i t s  present  capac i tg  o f  110 pounds of a i r  
pe r  second a t  - 7 1 3 ~  F. t o  400 pounds pe r  second a t  -100 F. p lus  drying i t s  
remaining 55 pounds pe r  square inch abso lu te  combustion a i r  (60 pounds per  
second). Thus, t h i s  p r o j e c t  w i l l  permit r e f r i g e r a t i n g  t h e  ava i l ab le  
combustion a i r  supply a t  Lewis Research Center t o  a con t ro l l ed  temperature 
between minus 55” I?. and minus 100’ F. by mixing dry  un re f r ige ra t ed  a i r  
with r e f r i g e r a t e d  air. 
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PROJECT JUSTIFICATION : 

Since t h e  i n i t i a l  use of the  f a c i l i t y  with i t s  o r i g i n a l  two test  chambers 
i n  1952, s i g n i f i c a n t  increases i n  combustion a i r  and exhaust w e r e  made i n  
1955 and agatn i n  1959 t o  provide f o r  an t i c ipa t ed  growth i n  engine s i ze .  
It i s  now very ,important t o  provide the  PSL with t h e  c a p a b i l i t y  t o  r e f r i g -  
e r a t e  a l l  of its 165 pounds per  square inch abso lu te  combustion a i r  (400 
pounds per  second:) t o  -100' F. p lus  drying i t s  remaining 55 pounds per  
square inch a'bsolute combustion a i r  (60 pounds ger second). The present 
capacity i s  I10 pounds of a i r  pe r  second a t  -70 F. The a b i l i t y  t o  obta in  
a c t u a l  f l i g h t  performance data on experimental o r  prototype a i r c r a f t  engines 
i s  an extremely important capab i l i t y  to the  a i r c r a f t  indus t ry  i n  t h e  
expeditious mid economical development of advanced m i l i t a r y  and commercial 
a i r c r a f t  propulsion systems. 

This f ac i l i i t y  modification increasing t h e  r e f r i g e r a t i o n  capacity of PSL 
w i l l  improve the  opera t ing  capab i l i t y  of t h e  PSL t o  cover the  more c r i t i ca l  
por t ions  of t h e  f l i g h t  envelope a t  high a l t i t u d e  and low Reynolds numbers. 
Investigation:; of compressor s t a l l  margin, compressor i n l e t  d i s t o r t i o n ,  
comb us to^^ blowout, po l lu t ion  emissions, and a f t e rbu rne r  i g n i t i o n  a r e  
t y p i c a l  of t h e  engine cha rac t e r i s  t ics t h a t  must now be more thoroughly 
evaluated . 

The limitatfions t o  the  present system and t h e  advantages of  an expanded 
r e f r i g e r a t i o n  capacity are shown i n  f igu res  1 and 2 f o r  two engines of 
i n t e r e s t .  Figure 1 shows Elight envelopes with both present  and proposed 
r e f r i g e r a t i o n  fo r  t h e  JT8D REFAN engine. With the  present  system, t h i s  
engine cannot: be t e s t ed  a t  t he  standard day c r u i s e  condition (Mach 0.85, 
35,000 f e e t ,  10,668 meters:). The f i g u r e  ind ica t e s  t h a t  c o r r e c t  simulation 
i s  poss ib l e  ahove 45,000 f e e t  (13,716 meters);  however, t h i s  i s  not  an 
a rea  of i .nterest  f o r  t h i s  engine. Although some engine operation i s  poss ib l e  
a t  lower alt i t :udes,  proper corrected speeds cannot be obtained. Testing 
a t  these  high corrected speeds i s  necessary because many engines have had 
ser ious  compressor i n s t a b i l i t y  and performance problems a t  t hese  conditions.  
I n  addi t ion ,  colrtbustor i n l e t  conditions are a l s o  not  c o r r e c t l y  simulated when 
the  i n l e t  a i r  temperature i s  high, and proper performance evaluation and 
pol lu t ion  measurements a r e  not possible.  

The proposed r e f r i g e r a t i o n  w i l l  provide a balanced a i r  system which w i l l  
p e r m i t  cor rec t  tes t  simulation f o r  t h e  JT8D REFAN engine over the  e n t i r e  
f l i g h t  envelop e. 

Figure 2 dep ic t s  the  f l i g h t  envelope f o r  a p o t e n t i a l  advanced c iv i l  
t r anspor t  engine being considered f o r  in t roduct ion  i n t o  se rv ice  by 1980. 
The l e f t  hand s i d e  shows t h a t  with the  present  system no standard-day 
simulation i s  poss ib le  throughout the  e n t i r e  envelope. With t h e  proposed 
r e f r i g e r a t i o n  (shown on the  r i g h t  hand s ide )  t h e  c r u i s e  condition as w e l l  
as many o the r  operating conditions can be c o r r e c t l y  simulated over a 
s i g n i f i c a n t  por t ion  of t he  f l i g h t  envelope. 
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The a d d i t i c n  of t h e  two new test  chambers and t h e  growth i n  a i r  capac i ty  
i n  PSL i n  pas t  years  now pe rmi t s  i n s t a l l a t i o n  and t e s t i n g  o f  t hese  l a r g e r  
turbofan engines. The requested add i t ion  of  r e f r i g e r a t i o n  c a p a b i l i t y  w i l l  
provide a we l l  balanced t o t a l  a i r  system t h a t  w i l l  permit more r e a l i s t i c  
i n v e s t i g a t i o r s  of  engine c h a r a c t e r i s t i c s  a s soc ia t ed  wi th  cu r ren t  opera t iona l  
problems of r o i s e ,  po l lu t ion ,  flow d i s t o r t i o n ,  and s t a l l  margin. 

PROJECT DESCR.IPTION : 

In  order  t o  meet t he  requirements f o r  r e f r i g e r a t e d  a i r  (400 pounds per  
second a t  -100' F . ) ,  i t  w i l l  be  necessary to  dehydrate,  dry,  and r e f r i g e r a t e  
the  present ly  a v a i l a b l e  supply of compressed a i r .  
achieve t h i s  w i l l  b e  composed of t h r e e  major types o f  equipment: 
dehydrator,  a des iccant  ai.r dryer ,  and brake loaded expansion tu rb ines  t o  
r e f r i g e r a t e  the  a i r  supply. A schematic flow diagram ind ica t ing  the  r e l a -  
t i o n  of  t he  new equipment t o  the  e x i s t i n g  equipment i s  a l s o  at tached.  

The proposed f a c i l i t y  t o  
an a i r  

The dehydrator,  which wi.11 decrease t h e  moisture  content  of  115 pounds of 
a i r  p e r  second frlom 100 t o  10 g ra ins  pe r  pound by r e f r i g e r a n t  cool ing,  w i l l  
be  housed i n  t h e  e x i s t i n g  PSL equipment bui ld ing .  This equipment: w i l l  
opera te  i n  p a r a l l e l  with e x i s t i n g  s i m i l a r  equipment. 

The des iccant  dryer  w i l l  be  i n s t a l l e d  out-of-doors i n  an a v a i l a b l e  space 

The u n i t  
t o  t he  west (of the  PSL equ.ipment bui lding.  It w i l l  ope ra t e  i n  p a r a l l e l  
wi th  an i d e n t i c a l  dryer  an.d use  t h e  s a m e  regenera t ion  equipment. 
w i l l  dry 230 pounds per  second of  a i r  from 10 g ra ins  pe r  pound t o  dew po in t s  
o f  minus 100" t o  minus 60' F. f o r  per iods  up t o  e igh t  hours. 

The expans im turb ines ,  four  i n  number, w i l l  b e  housed i n  the  basement of 
the  e x i s t i n g  hea ter  bui lding.  This l o c a t i o n  al lows en t ry  o f  t h e  cold 
tu rb ine  disclisrge a i r  i n t o  the  supply l i n e  t o  t h e  PSL tes t  chambers immedi- 
a t e l y  upstreirn of  t h e  e x i s t i n g  i n t e r n a l l y  in su la t ed  length.  U t i l i z i n g  t h i s  
piping w i l l  minimize temperature l ag  between the  turb ine  o u t l e t  and the  test  
chamber. E a 1 2 1  turbine w i l l  be  loaded by a power absorbing brake. Cooling 
f o r  t h e  brakes w i l l  be supplied from an e x i s t i n g  cool ing water system. 
With a design p:cessure r a t i o  of approximately 6,  t h e  four  expansion tu rb ines  
w i l l  b e  a b l e  to provide 400 pounds p e r  second of a i r  a t  minus 100' F. and 
25 pound:; p e r  square inch absolu te  from tu rb ine  i n l e t  condi t ions  of 100' 
F. and 165 poimds per  square inch absolu te .  

Other mnajoi: e:Lenients of the  f a c i l i t y  are t h e  Power Control and I n s t r u -  
mentation Sy:; tern, Safety Systems, Cooling Water System, and bui ld ing  
modif icat ions , 
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PROJECT COST ESTIMATE: 

Land Acqu i s i t i on  

Cons t ruc t ion  

Modif icat ion t o  PSL equi.pment 

Modif icat ion t o  PSL heat:er 
Buil.ding 64- 

Building 12.4 

Equipment 

R e f r i g e r a t i o n  tu rb ines  
Cooling water system 
Safety systems 
Electrical  pode'r, contrcil  , 

Dryer and dehydrator  equipment 
and ins t rumenta t ion  

Uni t  o f  Unit  
Measure g u a n t i t y  c o s t  

--- --- --- F a l l o u t  S h e l t e r  (Not Feasi .ble) 

TOTAL 

FUTURE CoF ---- ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

Tota l  
c o s t  

$80 000 

18,000 

62 , 000 

2,500,000 

1 2 60 , 000 
75,000 
25 , 000 

275,000 
865,000 

$2.580.000 

N o  f u t u r e  funding requirements a re  c u r r e n t l y  foreseen  t o  complete the  
work envis ioned i n  t h i s  p r o j e c t ;  however, i t  i s  a n t i c i p a t e d  t h a t  about  
$40.0 m i l l i o n  w i l l  b e  requi red  i n  f u t u r e  y e a r s  t o  provide  a n  increased  
supply o f  conbust ion a i r  a.s w e l l  as a d d i t i o n a l  exhaustor  c a p a b i l i t y .  
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LEW I S RESEARCH CENTER 
FISCAL YEAR 1975 ESTIMATES 

t l l Y  M n D ! F ! CAT ! ON OF PR 0 P U IS J ON S Y STEM S LAB OR AT OF! Y 
PLS FACILITY LIMITS, JT8D REFAN ENGINE 

P R E S E N T  CAPACITY 
IN P S L 3 8 4  

ALTITUDE, 
THOUSAND 

FEET 

'Or 

40 c 

0 . 2  .4 . 6  .8 

PRESENT CAPACITY WITH 
U PG RADE D RE FRl GE RAT1 ON 

(400 LB/SEC. - 100' F )  IN PSL 3 8 4  

0 . 2  .4 . 6  . a  
MACH NUMBER 

C!GI_!RE 1 



ALTITUDE, 
THOU SAND 

FEET 

LEW I S RESEARCH CENTER 
FISCAL YEAR 1975 ESTIMATES 

MODIFICATION OF PROPULSION SYSTEMS LABORATORY 

PSL FACILITY LIMITS 
CIVIL  TRANSPORT ENGINE-27000 LB. THRUST (960 LB/SEC) 

PRESENT CAPACITY 
IN PSL 3 & 4  

0 . 2  . 4  .6 .8 

PRESENT CAPACITY WITH UPGRADED 
REFRIGERATION (400 LBISEC, -lo@ F) 

IN P S I  3 & 4  
\ 

0 . 2  . 4  .6 .8 

MACH NUMBER 

FIGURE 2 
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LONIS RESEARCH CENTER 
FISCAL YEAR 1975 ESTIMATES 

MODIFICATION OF PROPULSION SYSTEMS LABORATORY 
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MODIFICATION OF PROPULSION SYSTEMS LABORATORY 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

--- 
TITLE M_odif icat ion of Rocket Engine T e s t  F a c i l i t y  

CATION - L e w i s  Research C e n t e r  

FY 1975 CoF ESTIMATE $660,000 

COGNIZANT INSTALLATION: Lewis Research Center  ----- 

LOCATION OF PROJECT: Cleve land ,  Cuyahoga County, Ohio 

COGNIZANT --- PROGRAM OFFICE: O f f i c e  o f  A e r o n a u t i c s  and Space Technology 

FY 1974 --- AND PRIOR YEARS CoF FUNDING: 

P l a n n i n g  and Design 
Cons t r u c  t i on 

$7 , 350 
2 , 721,000 

T o t a l  FY' 1974 and P r i o r  Years $2,728,350 

SUMMARY --- PURPOSE AND SCOPE:: 

This  p r o j e c t  w i l l  p r o v i d e  f o r  m o d i f i c a t i o n s  t o  t h e  e x i s t i n g  Rocket Engine 
T e s t  F a c i l i t y ,  B u i l d i n g  202, t o  p e r m i t  r e s e a r c h  o p e r a t i o n  and t e s t i n g  of  
h i g h  p r e s s u r e  (5,000 p s i )  r o c k e t  engines  f u e l e d  w i t h  l i q u i d  oxygen and l iqu ic l  
hydrogen. The p r e s e n t  f a c i l i t y  h a s  t h e  r e q u i r e d  c a p a b i l i t y  t o  a c h i e v e  t h i s  
o b j e c t i v e  w i t h  t h e  e x c e p t i o n  of t h e  h i g h  p r e s s u r e  c ryogenic  p r o p e l l a n t  s t o r -  
age  and d e l i v e r y  systems.  The scope  of t h i s  p r o j e c t  i s  t o  p r o v i d e  LH2 and 
LOX dewars a n d  t h e  n e c e s s a r y  p i p i n g ,  c o n t r o l s  and i n s t r u m e n t a t i o n  t o  d e l i v e r  
t h e  LH2 and MX t o  t h e  r e s e a r c h  r o c k e t  e n g i n e  a t  t h e  f low rates and p r e s s u r e s  
r e q u i r e d .  

PROJECT JUSTIFICATION: 

The O f f i c e  of  A e r o n a u t i c s  and Space Technology and t h e  Lewis Research 
Center  have under taken  a broad r e s e a r c h  program on t h e  technology r e q u i r e d  
f o r  n e a r - e a r t h  space  v e h i c l e  s t a g e s  such as Tug, O r b i t - t o a r b i t  S h u t t l e  o r  
Versati le Upper S tage .  Miss ion  a n a l y s e s  i n d i c a t e  t h a t  e n g i n e  chamber p r e s -  
s u r e s  on t h e  c ' rder  of  2,000 p s i  w i t h  p r e b u r n e r s  a t  3,300 p s i  and hydrogen 
p r o p e l l a n t  e n t e r i n g  t h e  . jacket a t  4,300 p s i  are needed. 
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Severe problems a re  apparent  i n  t h e  areas of t h r u s t  chamber cool ing ,  com- 
bus t ion  perforrmnce, low c y c l e  thermal f a t i g u e  and combustion s t a b i l i t y .  To 
accomplish t h e  technology advances requi red  i n  t h e s e  areas, an experimental  
program i s  necessary ,  i n  t u r n  r e q u i r i n g  a major i nc rease  i n  t h e  p re s su re  
c a p a b i l i t y  o E  t h e  Rocket Engine Test F a c i l i t y  p r o p e l l a n t  feed systems. Fa- 
c i l i t i e s  wi th  which t o  conduct t h i s  program can be provided a t  a minimum of 
c o s t  and time by u t i l i z i n g  t h e  e x i s t i n g  Rocket Engine T e s t  F a c i l i t y  complex 
and merely adding high p res su re  cryogenic  systems. The tes t  s tand ,  sc rubber ,  
s a f e t y  :systems, ins t rumenta t ion ,  f a c i l i t y  c o n t r o l ,  d a t a  a c q u i s i t i o n ,  and 
support  sysizzm:; can r e a d i l y  accommodate t h e  h igh  p res su re  rocke t  engine 
r e sea rch  opera ’ion program wi th  very  minor modi f ica t ion .  

PROJECT DESC RII?TXON: 

This p r o j e c t  c o n s i s t s  of a c q u i s i t i o n  and i n s t a l l a t i o n  of two cryogenic  
h igh  p res su re  dewars and t h e  cryogenic  p ip ing  systems t o  t r a n s p o r t  s epa ra t e -  
l y  LH2 and L3X t o  i n t e r f a c e s  on t h e  r e sea rch  rocke t  engine,  to be mounted i n  
t h e  e x i s t i n : %  Rocket Engine T e s t  F a c i l i t y .  Provis ions  f o r  purging,  f i l l i n g ,  
p r e s s u r i z i n g  wi th  e x i s t i n g  gas s to rage ,  ven t ing  and i n e r t i n g  each system 
w i l l  be  i n c x p x a t e d  i n  t h e  i n s t a l l a t i o n .  Necessary va lves ,  flow meters, 
p re s su re  r e g u l s t o r s  and a s soc ia t ed  sensors ,  c o n t r o l l e r s  and s a f e t y  devices  
w i l l  a l s o  be included. 

PROJECT COST ESTIMATE: 

Land Acquis i t ion  --- 
Construction, 

Electrical  power and 
con. t r o l  s 

Equipment 

LOX d e w a r  
LH2 d e w a r  
P ip ing  s y s  terns 

Fa l lou t  ---- She1 t e r  (Not Feas ib l e )  

Unit  of 
Measure Quant i ty  

LS 

CF 
CF 
LS 

67 
135 --- 

TOTAL 

Unit  
c o s t  

--- 

--- 

$1,537 
1,311 

To ta l  
c o s t  

- - -  

$67,000 

67 , 000 

593,000 

103 , 000 
177 , 000 
313 , 000 

--- 

$660.000 

FUTURE CoF I:S’I’IMATED FUNIIING REQUIRED TO COMPLETE THIS PROJECT: 

Addit:iona.l. f u t u r e  funding i s  not requi red  t o  complete t h i s  p r o j e c t  w i t h i n  
the  present  1.y def ined  o b j e c t i v e  and scope. 
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NATIONAL, AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILImES 

FISCAL YEAR 1975 ESTIMATES 

SUMMARY 

- Marshall  Space F l i g h t  Center  

Amount Page No. 

Locat ion p l an  ..,,.*........................... CF 7 - 1  

O f f i c e  o f  Space Science: 

$4.060.000 CF 7-2 Cons t ruc t ion  of X-ray t e l e scope  f a c i l i t y . .  . 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

--- 
PROJECT TITLE 

LOCATION Marshall  Space F l i g h t  Center  

Cons t ruc t ion  o f  X-Ray Telescope F a c i l i t y  

N 1975 CoF ESTIMATE $4,060,000 

COGNIZANT INSELLATION: Marshall  Space F l i g h t  Center  

LOCATION OF PROJECT: Hunt:svil le,  Madison County, Alabama 

COGNIZANT PROGRAM -- OFFICE: O f f i c e  o f  Space Science 

N 1974 AND PRIOR YEARS CoF FUNDING: 

Planning and Design 
Cons t ruc t i ' on  

$420,000 
9,142,330 

&tal FY 1974 and P r i o r  Years $9.562.330 

sLTMMARY PURPOSE AND SCOPE: 

The purpose of t h i s  p r o j e c t  i s  t o  provide  for t h e  c o n s t r u c t i o n  of a 
f a c i l i t y  t o  c a l i b r a t e  and tes t  l a r g e  d iameter  X-ray focus ing  mi r ro r s  and 
X-ray d e t e c t o r s .  

The f a c i l i t y ,  which i s  t o  b e  loca ted  a d j a c e n t  t o  a n  e x i s t i n g  bu i ld ing  a t  
t h e  Marshal l  Space F l i g h t  Center,  w i l l  c o n s i s t  of an X-ray source  chamber, 
a 1,000 f o o t  long guide  tube  (305 meters) and a n  ins t rument  chamber wi th  
a s s o c i a t e d  vacuum pumping equipment. 

The j u s t i f i c a t i o n  f o r  t h i s  f a c i l i t y  i s  based on t h e  test  requirements f o r  
t h e  HEAO-B mission which Fs t o  b e  launched i n  1978. To m e e t  t h e  launch 
schedule ,  t e s t i n g  of t h e  X-ray m i r r o r s  and d e t e c t o r s  must begin  i n  e a r l y  
CY 1976. Accordingly,  t h e  f a c i l i t y  must be  completed and checked ou t  by t h e  
end o f  CY 1975. 

No e x i s t i n g  ground f a c i l i t y  i s  capable  of  c a l i b r a t i n g  and t e s t i n g  t h e  
HEAO-B t e l e scope  system because o f  i t s  s i z e .  Furthermore,  adjustments  t o  
t h e  m i r r o r  ar.d d e t e c t o r s  on t h e  s p a c e c r a f t  a f t e r  i t  i s  launched i n t o  o r b i t  
are  n o t  poss ib l e .  
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It i s  planned t o  test  and c a l i b r a t e  f u t u r e  astronomy payloads such as t h e  
Large Space Telescope (LST) , X-Ray Sounding Rocket experiment, and o p t i c a l  
sensors,  such a s  star t rackers ,  i n  t h i s  f a c i l i t y .  

PROJECT JUSTJ.FICATION : 

The Astronomy Missions Board and the  Physical Sciences Committee, advisory 
boards to  NASIA, as w e l l  as the  Space Science Board of t h e  National Academy 
of Science, have given t h e  HEAO program the  h ighes t  p r i o r i t y  i n  astronomy f o r  
t he  next decade. 

The f i r s t  t.hree (3) HEAO's a r e  now cu r ren t ly  scheduled f o r  launch i n  
1977, 1978, and 1979. 

The second HEAO mission, HEAO-By w i l l  c a r ry  four  X-ray mir rors  nested in-  
s i d e  each oth.er and aligned t o  focus a beam of r a d i a t i o n  t o  a common point.  
A set of de t ec to r s  w i l l  be located a t  t h i s  foca l  po in t  t o  measure the  
p rope r t i e s  of' the  beam, arid thus provide information about t he  X-ray source. 

The mirrors and de tec to r s  must be  a l igned ,  ca l ib ra t ed ,  and t e s t ed  on the  
ground i n  order t o  e s t a b l i s h  the  system performance and a s s u r e  wavelength 
response. 
system i s  i n  o r b i t  i s  planned; repol i sh ing ,  i f  necessary; and l a r g e  a d j u s t -  
ments t o  the sys t em must be  accomplished on t h e  ground. 

M i n i m a l  adjustment of t h e  de t ec to r s  i n t o  t h e  beam while t he  

The f a c i l i t y  i s  designed t o  provide a simulation of  a s te l lar  X-ray 
source. 
e s s e n t i a l l y  i n f i n i t e  distances.  
telescope i n  p a r a l l e l  paths. 

I n  space, X-rays t r a v e l  from d i s t a n t  stars through vacuum over 
These beams of r a d i a t i o n  w i l l  s t r i k e  t h e  

On ea r th ,  i . n f i n i t e  d i s tances  are not poss ib l e  nor i s  t h e  hard vacuum of 
space. These can only be approximated. 

I n  t h e  planned f a c i l i t y ,  t h e  r a d i a t i o n  must b e  brought t o  a reasonable 
focus t o  evaluate t h e  performance of t he  X-ray opt ics .  
r a d i a t i o n  i s  not t r u l y  p a r a l l e l ,  a mul t ip l e  focus e f f e c t  w i l l  occur. The 
path must be such t h a t  a " c i r c l e  of confus t ica t ion"  o r  "blur c i r c l e "  w i l l  
e x i s t  t h a t  i s  2 a r c  seconds t o  evaluate t h e  des i red  te lescope  performance. 
This reso lu t ion  requirement n e c e s s i t a t e s  provis ion  of a path 1,000 f e e t  
(305 met:ers) long. Furthermore, s ince  the  r a d i a t i o n  i n  these  wavelengths 
i s  heavi ly  at:tenuated i n  air, t h e  path length of  t h e  r a d i a t i o n  must be  
subjected to a s i g n i f i c a n t  vacuum. 

Since t h e  test 

PROJECT DESCRIPTION : 

This pro j  ec.t provides f o r  cons t ruc t ion  of an X-ray te lescope  c a l i b r a t i o n  
The p r inc ipa l  components of t h i s  f a c i l i t y  are an X-ray and tes t .  f a c i l i t y .  

source chamber and telescope o r  instrument chamber which are 
by a guide tube, and an  o i l  f r e e  vacuum pumping system of  10 
t h e  chambers and l o 4  tori: f o r  t h e  guide tube. 

nterconnected -& t o r r  range f o r  
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The source chamber is  a 4 foo t  diameter by 4 foo t  long (1.22 x 1.22 meters) 
s t a i n l e s s  steel cy l inder  f o r  containing an  X-ray source wi th  an  alignment 
and cont ro l  system. 
The source charher i s  housed i n  a 300 square foot  (28.17 square meters) 
pre-engineered s t r u c t u r e  which provides a s h e l t e r  f o r  t h e  chamber. 
n i t rogen  supply i-s required f o r  t h e  chambers and guide tube. 

It w i l l  have a vacuum pumping system and access por t s .  

A l i q u i d  

The source chamber w i l l  connect t o  t h e  instrument chamber by a steel guide 
tube. 
long w i t h  isolati-ng valves and i n s e r t s  which w i l l  permit maintenance of  a 
vacuum i n  t h e  guide tube while e i t h e r  t h e  source o r  t a r g e t  chambers are 
opened f o r  access. The guide tube w i l l  have b a f f l e s  t o  prevent s c a t t e r i n g  
by absorbing o f f - ax i s  X-rays. The guide tube w i l l  r e q u i r e  vacuum pumping, 
s t r u c t u r a l  supports and access p o r t s  f o r  maintenance along i t s  length. An 
aluminurn cover i s  required t o  con t ro l  thermally-induced gradien ts  across  the 
guide tube. 

'The guide tube i s  3 f e e t  i n  diameter by 1,000 f e e t  (.914 x 305 meters) 

The instrument chamber w i l l  be a s t a i n l e s s  steel  c y l i n d r i c a l  s t r u c t u r e  
20 f e e t  i n  diameter by 25 f e e t  long (6.1 x 7.62 meters). 

The chamber wil.1 have a vacuum pumping system, removable dished head a t  
one end to  perniit: i n s t a l l a t i o n  and removal of  t he  X-ray telescope alignment 
t ab le ,  and the  test  a r t i c l e .  

There will. be  an environmentally cont ro l led  bui ld ing  add i t ion  to house t h e  
instrument chamber and a u x i l i a r y  equipment. 
approximate1.y ;!,400 square f e e t  (223 square meters) of f l o o r  a rea ,  and 
he ight  from :?loor to  roof t ru s ses  of about 24 f e e t  (7.3 meters). 
located so it:; t:o enable the  use of an  e x i s t i n g  cleanroom f o r  test a r t ic le  
set  up. An instrumentation and cont ro l  system f o r  opera t iona l  con t ro l  of 
t h e  f a c i l i t y  arid equipment f o r  da ta  a c q u i s i t i o n  w i l l  be provided. 
instrument wicttuni chamber, source chamber, and LN2 s to rage  tanks have been 
i d e n t i f i e d  and committed to the  p ro jec t  . 

This add i t ion  w i l l  have 

It i s  

An excess 

The developmcmt: and q u a l i f i c a t i o n  t e s t i n g  w i l l  r equ i r e  use  of  r e l a t e d  
equipment and f i x t u r e s  f o r  spec ia l  measurements, f i lming and developing, 
da t a  ana lys i s ,  and laboratory instrumentation. These i t e m s  w i l l  be funded 
o u t  of  I:&D E:OUI:CE:S and are estimated to  c o s t  $500,000 a t  t h i s  t i m e .  
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PROJECT COST-EiTIF'ATE : 

Land Acquisi.t:icln 

Cons t ruc t ioq  

S i t e  devel.c)pnient 
Cleaning arid grading 
Paving 
U t i l i t i e s  

Buil-ding 
Source huiI.di.ngs 

Build ing / SI t ruc  t:ures 

EquipmerE 

Guide tube 
Instrument: chamber 
Source chamber 
Vacuum sys tenis 
Cryogenic :;ys terns 
Optical Bench 
Chamber ernrironmental 

X-ray source 
Electrical. 
Data system 
Mass :;pect:i:onieter leak check 

control  system 

Unit of Unit 
cos t  Measure Quantity - 

Job 
SY 

Job 

SF 
LS 

LF 
Each 
Each 
Job 
Job 

Each 

Each 
Each 
Job 
Job 
Job 

Total 
cost  

--- 
$560,000 

200,000 

3,000 $3.33 (10,000) 
--- --- (75,000) 

--- (115,000) 

4,425 74.58 (330,000) --- --- (30,000) 

360,000 

1,000 
1 
1 --- 

1 
1 --- 

3,500,000 

695,000 
310,000 
40,000 

750,000 
390,000 
390,000 

310,000 
25,000 

365,000 
130,000 
95,000 

--- --- --- Fallout  Sheli_e.l: (Not Feasible) --- 
TOTAL $4 . 0 60 . 000 

FUTURE CoF IzjTl[MATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

For presently planned usage there  a r e  no current ly  foreseen fu ture  funding 
requirements necessary t o  complete t h i s  project .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

SUMMARY 

Wallops Station 

Amount Page No. 

CF 8-1 Location plan ................................ 
Office of Space Science: 

Modification of beach protection system.... $1.370.000 CF 8-2 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

PROJECT TITLE: Modification of Beach Pro tec t ion  System 

LOCAT1:ON Wallops S ta t ion  

FY 1975 CoF ESTIMATE $1,3'70,000 

COGNIZANT 1.NSTALLATION: -- Wallops S ta t ion  

LOCATION OF PROJECT: Wallops I s land ,  Accomack County, Virginia 

COGNIZANT FL_I:'RXAM OFFICE: Off ice  of Space Science 

FY 1974. --- AND PRIOR YEARS CoF FUNDING: 

Planning 2 n d  Design 
Cons t:ruct ion. 

$75,000 
3 , 573 , 021 

Total  FY' 1974 and P r io r  Years $3.648.021 

SUMMARY PURPOSE AND SCOPE: -- 
The purpose of t h i s  p ro jec t  i s  t o  strengthen and raise the  ex i s t ing  

seawall and gro in  system t o  +12 f e e t  mean sea level (m.s.1.) t o  provide 
minimum. pro tec t ion  from storm impacts f o r  t h e  launch f a c i l i t i e s  on Wallops 
Island. 

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

The Wallops S ta t ion  launch f a c i l i t i e s ,  loca ted  on Wallops I s land ,  a r e  
protected from wave a c t i o n  and high seas by a seawall and gro in  system. 
The o r i g i n a l  wal l  w a s  constructed i n  1943 and has been extended a t  t h ree  
separa te  l a t e r  t i m e s .  The e leva t ion  of  the  o r i g i n a l  10,200 l i n e a r  f e e t  
(3,108 meters) of seawall and g ro in  system constructed i n  1943 and the  
4,800 l i n e a r  f e e t  (1,463 meters) added i n  1958 i s  +8 f e e t  (2.4 meters) 
m.s .1 .  A 4,100 l i n e a r  foot  (1,250 meters) add i t ion  w a s  constructed i n  
1969 a t  an e leva t ion  of +lo f e e t  (3.0 meters) m.s .1 .  then envisfoned as 
p o t e n t i a l l y  adequate. Both of t he  sec t ions  , however, have suf fered  
damage i n  t'he following years and continue t o  erode due t o  wave and sea 
ac t ion .  The l a t e s t  3,600 l i n e a r  foot  (1,097.2 meters) add i t ion  on the  
north end w a s  i n s t a l l e d  a t  +12 f e e t  (3.6 meters) m.s .1 .  i n  1971 and t h i s  
l a s t  higher s ec t  ion has given very s a t i s f a c t o r y  pro tec t ion .  
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The +8 and +:LO foot  m.s.1. sec t ions  were badly damaged by the  high t i d e s  
and wave ac t ions  i n  the  numerous storms o f f  t he  coas t  of Wallops I s land  
during 1972-73, Earth f i l l  over and behind t h e  seawall has been washed 
away, and co.it:inuing storms could wel l  cause the  launch areas t o  become 
inundated. 
pro tec t ion  s'ys tem t o  p ro tec t  t h e  va luable  launching and tracking f a c i l i t i e s  
on Wallops :Csland. Approximately 1,000 l i n e a r  f e e t  of seawall a t  t he  south 
end of the :Csland i s  very se r ious ly  de t e r io ra t ed  and w i l l  be abandoned as 
i t  i s  not now required t o  p r o t e c t  any ex i s t ing  long term f a c i l i t i e s .  

I t  i s  necessary t o  raise t h e  e f f e c t i v e  e leva t ion  of t h e  beach 

PROJECT DESC:RII?TION : ---- 
The ex i s tk ig  bulkhead w i l l  be repaired and strengthened as necessary by 

i n s t a l l i n g  d d : i t i o n a l  p i l e s  i n  f r o n t  of and behind t h e  ex i s t ing  seawall. 
Approxiinate:L:g :L4,000 l i n e a r  f e e t  (4,267.2 meters) of +8 (2.4 meters) m.s .  1. 
w i l l  be  r a i sed  to  +12 (3.6 meters) m.s .1 .  and the  4,100 f e e t  (1,250 meters) 
of  seawall a t  -k10 (3.0 meters) m.s .1 .  w i l l  be r a i sed  t o  +12 (3.6 meters) 
m.s.1. by i n s t a l l i n g  precas t  in te r locking  concrete blocks. The blocks w i l l  
be  i n s t a l l e d  on ii s lope  to form a revetment on t h e  seaward face  of t h e  
ex i s t ing  ea r th  f i l l  t o  the  rear. Additional f i l l  w i l l  be provided where 
necessary. 

PROJECT cost -- ESTIMATE : 

Land Acquis:i.tion 

Cons t ruc t io i l  

Repair gro:in:; 
Excavation and p i l e s  
Concrete 

Equipmeis 

Fa l lou t  Shel,teir (Not Feasible) 

Unit of 
Measure 

LS 
LS 
LS 

--- 
-e- 

FUTURE CoF --- IXTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

Total 
cost 

$1,370,000 

300 , 000 
415,000 
655,000 

$1.370.000 

For present ly  planned usage, t he re  are no cu r ren t  foreseen f u t u r e  funding 
requirements necessary to  complete t h i s  pro jec t .  However, f o r  continuing 
maintenance of the  beach erosion pro tec t ion ,  funds i n  t h e  amount of  
$200,000 may be needed each year dependent on t h e  ex ten t  of extreme storm 
ac t ions  as srell. as rou t ine  wear and tear. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

SUMMARY 

Various 

Amount Page No. 

Office of Space Science: 

Construction (of infrared telescope 
facility. ................................ $6,040,000 

Office --- of Tracking and Data Acquisition: 

Modifications f o r  fire protection and 
safety at various tracking stations...... 1,430,000 

Total Various............................ $7,470,000 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

PROJECT T:C'IILE Construction of  In f r a red  Telescope F a c i l i t y  

I LOCATION -1 Location t o  be  Designated 

I FY 1975 CoF ESTIMATE $6,040,000 1 

COGNIZANT IIJSTALIATION: NASA Headquarters 

LOCATION OF --- PROJECT: Location t o  be  Designated 

COGNIZANT PI'IXAM OFFICE: Of f i ce  of  Space Science 

FY 1974 ANI) PRIOR YEARS CoF FUNDING: 

Planning and Design 
Cons 1:ruct:::on 

$200,000 --- 
Tota l  E71 1.974 and Pr:ior Years $200,000 

SUMMARE: PURPOSE AND SCOPE: --- 
The purpclse of t h i s  p r o j e c t  i s  to  cons t ruc t  a l a r g e  a p e r t u r e  (3-meter 

diameter prjmary mirror)  ground-based in f r a red  te lescope  f o r  the  observat ion 
of  t he  p lane ts ,  t h e i r  sa te l l i tes ,  and o t h e r  ob jec t s  i n  the  s o l a r  system. 
Such Observations w f l l  be  i n  t h a t  por t ion  of the  in f r a red  wavelength range 
from one mic.rometer t o  one m i l l i m e t e r  which can be covered from the  ground. 
Major empha:,is w i l l  be  placed on observat ions o f  t h e  outer  plantzts and 
t h e i r  sate11 i tes.  The te lescope  w i l l  a l s o  be a v a i l a b l e  f o r  observat ions 
of o the r  astronomical o b j e c t s  i n  t h i s  wavelength range. The te lescope  
f a c i l i t y  w i l l  c o n s i s t  of t he  te lescope,  including o p t i c s  and mounting, 
a u x i l i a r y  i r  s t rumentat ion,  and the  appropr ia te  bu i ld ing  and supporting 
u t i l i t i e s .  

Five loca t ions  are  under considerat ion as the  s i t e  f o r  t h i s  research 
f a c i l i t y :  (1) Mauna Kea, H a w a i i ;  (2) Baja Ca l i fo rn ia ,  Mexico; (13) White 
Mountain, Ca l i fo rn ia ;  ( 4 )  Mount Lemon, Hawaii; and (5) K i t t  Peak, Arizona. 
The choice of l oca t ion  w i l l  be based on t h e  q u a l i t y  of  t h e  s i t e  f o r  i n f r a red  
observat ions and on the  1.ogis t ics  required f o r  t h e  opera t ion  of  t h e  f a c i l i t y .  
The Hawaiian s i t e  has  been used as a "baseline" f o r  t h e  p r o j e c t  c o s t  es t imate  
as i t  i s  considered r ep resen ta t ive  o f  the  si tes p resen t ly  under review. 
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PROJECT JUSZIFICATION: 

This new ground-based p lane tary  research  f a c i l i t y  i s  required t o  provide 
supporting and comp1ement:ary da ta  t o  p lane tary  explora t ion  f l i g h t  programs. 
With t h e  spec tacular  succ:ess of Pioneer 10, NASA i s  planning t o  embark upon 
a d e t a i l e d  explora t ion  of  the  o u t e r  s o l a r  system where 99% of  the  t o t a l  mass 
of t h e  p lane tary  system lies. 
w i l l  encounter J u p i t e r  i n  December 1974, i s  Mariner Jup i t e r /Sa tu rn  scheduled 
t o  be  launched i n  August 1977. 
r o l e  i n  optimizing t h e  s c i e n t i f i c  r e t u r n  from t h i s  mission. A l l  o u t e r  
p l ane t s  and t h e i r  sa te l l i tes  are cold bodies and, therefore ,  e m i t  r a d i a t i o n  
l a r g e l y  i n  the  f a r  i n f r a r e d  which when s tudied  from earth-based te lescopes  
can begin t o  provide bas i c  da ta  on t h e  temperatures and su r face  c h a r a c t e r i s t i c s  
of t hese  p l ane t s  and t h e i r  satell i tes.  This da ta  can then be  used t o  
determine wliicln of  t h e  s a t e l l i t e s  of J u p i t e r  and Saturn are o f  t h e  g r e a t e s t  
s c i e n t i f i c  i n t e r e s t .  This information i s  required i n  e a r l y  1977 p r i o r  t o  
launch #of t h e  Mariner Jup i t e r /Sa tu rn  mission i n  order  t o  permit the  maximum 
improveinent,~ i n  t h e  planning f o r  t h e  J u p i t e r  encounter i n  1979. 

The next mission, a f t e r  Pioneer 11 which 

The in f r a red  te lescope  w i l l  p lay a major 

I n  recogni t ion  of  t h e  f a c t  t h a t  no e x i s t i n g  te lescopes provide the  
necessary ci3pabi:Lity t o  make such ground-based s t u d i e s  o f  t he  p l ane t s  and 
o the r  astroiiomicel ob jec t s  i n  t h e  middle and f a r  i n f r a red  por t ion  of  the  
spectrum, t h e  r ecen t ly  completed National Academy of Sciences' r epor t  

recommendat ions of t h e  four  programs of h ighes t  p r i o r i t y ,  "A s i g n i f i c a n t  
increase i n  support  and development of t h e  new f i e l d  of i n f r a r e d  astronomy, 
including c o i s  t ruc t ion  of a l a r g e  ground-based i n f r a r e d  telescope..  . I t  

I 1  Astronomy and Astrophysics f o r  t he  1970's" included as t h i r d  among t h e i r  

PROJECT DESC:3II?TION: ---- 
This p r o j e c t  w i l l  c o n s i s t  of t h e  l a r g e  a p e r t u r e  in f r a red  te lescope  and 

the  assoc ia ted  17,000 square foo t  (1,600 meters) observatory bui lding.  

The in f r a red  te lescope  w i l l  be designed s p e c i f i c a l l y  f o r  use  i n  t h e  middle 
and f a r  infrmx:d., 
diameter p r h a r y  mir ror  opt imately designed to  produce a d i f f r a c t i o n  l imi t ed  
image a t  a wavelength of  5 micrometers. The te lescope mounting w i l l  have a 
usable  focus ai: t he  cassegra in  o r  te lescope f ixed  pos i t i on  t o  p e r m i t  using 
heavy auxi l j i i ry  equipment. A s p e c i a l l y  mounted secondary mirror  w i l l  g ive  a 
cassegra in  foca l  r a t i o  of 20 o r  grea te r .  
o s c i l l a t e d ,  a f e a t u r e  required f o r  i n f r a red  observat ions,  The t h i r d  mirror ,  
an o p t i c a l  Elat:, w i l l  d i r e c t  t h e  l i g h t  beam t o  the  f ixed  focus. A computer 
operated d r i v e  arid con t ro l  system w i l l  permit abso lu t e  poin t ing  of  t he  
te lescope  with s u f f i c i e n t  accuracy t o  observe nonvis ib le  in f r a red  sources.  

A 3-mirror o p t i c a l  system w i l l  b e  used with a 3-meter 

The secondary mir ror  can be 

The bui ld ing  wi .11  have two levels with the  upper level including the  
observing fl.oor containing t h e  te lescope.  The con t ro l  room w i l l  be on the  
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upper :Level and one o r  mre focus rooms, e lectronics  room and telescope dr ive 
room on the  f l r s t  level. 
independent of the building and anchored t o  the  subsurface material. 
p i e r s  w i l l  lie extended t o  provide support fo r  auxi l ia ry  instrumentation. 

The telescope w i l l  be  mounted on concrete p i e r s  
The 

The 90-fool: (:!7,4 meters) observing f loor  w i l l  be covered with a 
dome. 

PROJECT COST ESTIMATE : ----- 

Land Acquisttj-or! 

Cons tnict ion 

s i t e  wo rkr’ut: il. i ties 
Ob s erva tcwy building 
Telescope p ie rs  and substructure 
Rota t:ing dome 

Equipment 

0ptic:al s,yst:em 
Telescope mount and controls 
Auxiliary instrumentation 

Fallout. ---- Shelter (Not Feasible) 

Unit of 
Measure 

LS 
SJ? 
LS 
LS 

LS 
LS 
LS 

--- 

rotat ing 

To ta’l. 
Cost: -_- 

$2 440 0001 

435,000 
815 , 000 
290,000 
900 , 000 

$3,600 , 000, 

800,000 
2,400,000 
400,000 

$6,040.000 

Approximat:ely $200,000 of miscellaneous exis t ing equipment, primarily 
auxi l iary in.strumentation, w i l l  be u t i l i zed  i n  t h i s  f a c i l i t y .  

FUTURE --- CoF FUNDING REQUIKED TO COMPLETE THIS PROJECT: 

There are no presently known addi t ional  requirements needed to m e e t  the 
outlined objectives of t h i s  project. 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

I---- I 
__i PROJECT TI'I'LE .Modifications f o r  F i r e  P ro tec t ion  and Safe ty  

Various Spacef l igh t  Tracking and Data Network S ta t ions  
and Deep Space Network S t a t i o n s  

FY 1975 CoF ESTIMATE 

LOCATION 

---- 
COGNIZANT INSTALLATION: Goddard Space F l i g h t  Center and Jet  Propuls ion 

Laboratory 

LOCATION OF PROJECT: Space f l igh t  Tracking and Data Network Stat:ions and 
Deep Space Network S t a t i o n s  

COGNIZANT PRDGRAM -- OFFICE: O f f i c e  of  Tracking and Data Acquisiti.on 

FY 1974 AND PRIOR YEARS (:OF FUNDING: 

Planning and Design $340,000 
Construct ion 5,499,000* 

To ta l  FY 1974 and P r i o r  Years $5.839.000 

SLJMMARY PURPOSE AND SCOPE;: 

This  i s  t h e  f i f t h  increment of  t h i s  s p e c i f i c  program t o  provide  improved 
f i r e  p r o t e c t i o n  f o r  t h e  t:racking and d a t a  a c q u i s i t i o n  network s t a t i o n s .  
This  program, which w a s  i . n s t i t u t ed  i n  1970, c o r r e c t s  t h e  more s e r i o u s  
d e f i c i e n c i e s  i d e n t i f i e d  by a thorough survey o f  each s t a t i o n  conducted by 
f i r e  p r o t e c t i o n  <engineers and consu l t an t s .  It provides  those  measures of 
f i r e  p r o t e c t i o n  prudent ly  and r e a l i s t i c a l l y  r equ i r ed  by t h e s e  s t a t i o n s  t o  
reduce t h e  most c r i t i ca l  r i s k s .  

PROJECT JUSTIFICATION: --- 
A t  t h e s e  s t a t i o n s ,  gene ra l ly  f i r e  p r o t e c t i o n  f o r  fac i l i t i es  and t echn ica l  

equipment has  lagged behind t h e  i n t r o d u c t i o n  of  newly recognized and more 

* This  cons t ruc t ion  c o s t  relates only  t o  t h e  modi f ica t ions  f o r  f i r e  
p r o t e c t i o n  funded i n  p r i o r  yea r s  CoF f o r  both networks. 
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st r ingent  f i r e  protection standards especially f o r  the techni?,a.l (3lectrsnic: ) 
equipment. For example, recent revised f i re  pmtection standards f o r  elec- 
t ron ic  equipnent have irntroduceR the requirenent f o r  w a t e r  sprinkler system 
f o r  e lectronic  equipmentb (including cmputers) operating area. 

Very few ileficiencies wen? 5iscovered by the survey made by fire protecti,..r. 
engineers and consultants that w o u l d  s ignif icant ly  contribute to loss of 
l i f e  b.y f i r e .  h addition, there were no problems peculiar t o  tracking and 
data acqu i s i t i o i~  s ta t ions which could not be  csrrected by stanclard lnethLds. 
Considerations, however, had t o  be given t o  the f ac t  t h a t  due to the 
i s a l a t ion  of tracking Stations frm established cammun!ties, s ta t ion  operat ioi,. 
personnel i X l . O l X  must prcwide an adequate l e v e l  of f i re  protection. 
t h i s  prcgmn va:; in s t i t u t ed  and ctesigned t o  protide the e1ectrc)nic engineer, 
the  electronic Itechnicias, the power plant operator, etc.,  with the necessary 
capabi A t y  to protect tracking s t a t ion  equipment and f a c i l i t i e s .  

Thereforv, 

Using t h e  f:irt? protection survey f o r  a basis, t h i s  program provides f c r  
t he  ? o : U C W L ~ ~ :  increase In water supply, storage and d i s t r i b u t i m  ~ y s t e ~  . 
sprinkler :;,fsl;erns, detection systems, relocation of clay tanks external I. 
b u i l d i ~ g s ,  in:;tctllation of remote shutdown switches f o r  e lec t rca ic  systt : .m 
and ut:ilit:r s:rs1;ems, pressure pumps, hose houses, and essent ia l  f i re  p r  - 
tect io~~/saj?~?t : r  building modifications. 
storage, CL'L ;t:ribution, sprinkler, and de tec t im  systems f o r  the Deep , 3 p z c c f  
Network (DSlU) e 

This project w i l l  cmplete the 

DSN - 
Goldstone, Cdiif'. - 
Canberra, Ausl;. 34 
W r i d : ,  Spt:in - 
STDN - 

$78 
37 
33 

IC) 
5'3 
40 
33 
20 

19- 
&E 

-: Cescr ibed  on following, page .  
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s t r i n g e n t  f i r e  p ro tec t ion  s tandards e spec ia l ly  f o r  t he  technica l  (e lec t ronic)  
equipment. For example, recent  rev ised  f i r e  p ro tec t ion  s tandards f o r  e l ec -  
t r o n i c  equipment have introduced the  requirement f o r  water s p r i n k l e r  systems 
f o r  e l e c t r o n i c  equipment ( including computers) opera t ing  a rea .  

Very few c1e;Ficiencies w e r e  discovered by t h e  survey made by f i r e  p ro tec t ion  
engineers and consul tan ts  t h a t  would s i g n i f i c a n t l y  con t r ibu te  t o  l o s s  o f  
l i f e  by f i r e .  I n  add i t ion ,  t he re  were no problems pecu l i a r  to  t racking and 
da ta  acquis:iti.on s t a t i o n s  which could no t  b e  cor rec ted  by standard methods. 
Consideratj.ont:, however, had t o  be given t o  t h e  f a c t  t h a t  due t o  the  
i s o l a t i o n  c i f  t:ra cking s t a t i o n s  from es tab l i shed  communities, s t a t i o n  opera t ions  
personnel arl.one must provide an adequate l e v e l  of f i r e  pro tec t ion .  
t h i s  program was i n s t i t u t e d  and designed t o  provide the  e lec t ro i i ic  engineer,  
t h e  e l ec t ron ic  technic ian ,  t h e  power p l a n t  opera tor ,  e t c .  , with the  necessary 
c a p a b i l i t y  t:o p ro tec t  t racking  s t a t i o n  equipment and f a c i l i t i e s ,  

Therefore,  

PROJECT DESCRIPTION : ---- 
Using the  f i r e  p ro tec t ion  survey f o r  a b a s i s ,  t h i s  program provides f o r  

the  following: increase  i n  water supply, s to rage  and d i s t r i b u t i o n  systems, 
s p r i n k l e r  s y s t e m s ,  detect:ion systems, r e loca t ion  o f  day tanks ex te rna l  t o  
bui ld ings ,  i n s t a l l a t i o n  of  remote shutdown switches f o r  e l e c t r o n i c  systems 
and u t i l i t y  systems, pressure  pumps, hose houses, and e s s e n t i a l  f i r e  pro- 
t e c t i o n l s a f  e ty  bui ld ing  ntodiEications. 
s torage ,  d i s t r i b u t i o n ,  sp r ink le r ,  and de tec t ion  systems for  t h e  Deep Space 
Network (DSIY). 

This p r o j e c t  w i l l  complete the  

---- (Thousands of  Dollars  
S t a t  ion Storape Di s t r ibu t ion  Sprinkier  Detection OtherJs Total: 

- DSN $733; 

Goldstone, Ca1j:f. 
Pioneer - 
Echo - 
Venus - 
Mars - 
Microwavel'Airport - 

Tidb inb i l l a ,  Aust . - 
Honeysuckle, A u . s t .  $34 
Rob eldo , Spa i n  - 
Cebreros , S p a i n  - 

18 
86 

$10 
10 

34 
10 
46 
57 
22 
25 

- 
$20 
15 
18 
15  
10 
18 
19 
18 
15 

$25 
55 
20 
44 

10 
11 
28 
18 

- 

55 
80 
38 

115 
20 
92 

207 
68 
58 

- STDN 697 

Orroral  Valley, A u s t .  - 58 190 LO 45 30 3 
Madrid, Spain - - 50 40 90 - - 40 - 40 Transportable - 
Mo jave,  Ca l i f .  - 15 28 43 
Goldstone, Cal i f .  - 18 50 68 
Rosman, 'No. iCarolina - - - 20 82 102 - - 19 32 51 Mila , Flor ida  -- - - - - 

TOTAL $184 $488 $1.430 $320 -- 
*DescribNed on f Iollowing page. CF 9-6 



* Other I- Provides f i r e  protection/safety building modifications such as 
f i r e  doors, replace combustible ce i l ings ,  f ireproof s t ruc tu ra l  members 
and emergency l ighting. 

PROJECT COST -- ESTIMATE : 

Land Acqui-!;ii:ion 

Construction ---- 
Arcfiit ec:l:ura 1. 
Mechanicztl 
Elec.trica1 

Equipment 

Fal lout  ---- Shelter (Not Feasible) 

~. 

Unit of 
Measure 

--- 

LS 
LS 
LS 

LS 

--- 

To ta 1 
cast -- 

$1,410,000 

315,000 
575,000 
520 , 000 
20,000 

$1.430.000 - 

A t  t h i s  time, no other  equipment items, e i t h e r  c o l l a t e r a l  o r  noncollateral ,  
have been ident i f ied  as being required f o r  the i n i t i a l  operation or use of 
t h i s  pro j ec t . 
FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS P R O W :  

Approximately $1.7 mil l ion may be required to  complete the  f i re  
protection nodi Eications to  the Spaceflight Tracking and Data Network 
(STDN). 
basis. 

This requirement w i l l  be considered i n  fu tu re  years on a p r io r i ty  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

SPACE SHUTTLE FACILITIES 

Off ice  of  Manned -- Space F l i g h t :  

Launch and -- Landing Facilities........e.............. 

Construction of Orbi te r  Landing F a c i l i t i e s ,  

Construction of Orbi te r  Processing F a c i l i t y ,  

Modifications t o  Launc:h Complex 39, Kennedy 

Kennedy Space Center:, Florida................... 

Kennedy Space Center:, Florida................,.. 

Space Center, Florida.O......O..O...........O... 

Ground T e s t z a c i l i t i e s . .  ............................ 
Modifications f o r  Dynamic T e s t  Fac i l i t i es ,  

Marshall Space F l i g h t  Center, Alabama and NASA 
I n d u s t r i a l  P lan t ,  Downey, California............ 

F a c i l i t i e s ,  F l igh t  Research Center, California. .  

Johnson Space Center:, Houston, Texas............ 

F a c i l i t y ,  Johnson Space Center, Houston, Texas.. 

Sands Test F a c i l i t y ,  N e w  Mexico................. 

Construction of Orbi te r  Horizontal F l i g h t  T e s t  

Modifications f o r  C r e w  Training Fac i l i t i es ,  

Modification of t h e  Vibration and Acoustic T e s t  

Construction of Materials T e s t  F a c i l i t y ,  White 

Solid RockgtBooster Production and T e s t  F a c i l i t i e s .  

Modifications f o r  So1i.d Rocket Booster S t ruc tu ra l  
Tes t  F a c i l i t i e s ,  Marshall Space F l i g h t  Center, 
Alabama...OO.......E...................o~..~.~.. 

Production ,and T e s t  F a c i l i t i e s  (Location t o  be 
designated)........... .......................... 

Construction/'Modificat:ion of Solid Rocket Motor 

Amount Page No, 

CF 10-1 

$71,950,000 

15,880,000 

13,380,000 

42,690,000 

7,480,000 

3,920,000 

1,940,000 

420,000 

410,000 

790,000 

6,590,000 

2,590,000 

4,000,000 

$86.020 .OOO 
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CONSTRUCTION OF FACILITIES 

PROJECT TITLE, Space S h u t t l e  F a c i l i t i e s  

FY 1975 CoF ESTIMATE $86,020,000 

FISCAL YEAR 1975 ESTIMATES 

, 

I 

COGNITANT 1:NSTA.LLATION: Various Loca t ions  ----- 

------ LOCATI:ON 01’ E’ROlJECT: L o c a t i o n s  are as i d e n t i f i e d  i n  t h e  f o l l o w i n g  
document a t  i o n  

~ - - - -  COGNITANT I’RCIGRAM OFFICE: - O f f i c e  of  Manned Space F l i g h t  

----- FY 1974 ANI) PRIOR YEARSgF FUNDING: 

P l a n n i n g  arid Design 
Cons truc:i:ion 

$17,925,000 
105,625,000 

T o t a l  IPY 1974 and P r i o r  Years $123.550.0007\ 

The purpose  of  t h i s  p r o j e c t  i s  t o  r e h a b i l i t a t e ,  modify and add t o  e x i s t i n g  
government:--ovmed f a c i l i t i e s  and t o  c o n s t r u c t  t h o s e  l i m i t e d  new f a c i l i t i e s  
n e c e s s a r y  110 m e e t  uniqule requi rements  i n  s u p p o r t  of t h e  s p a c e  s h u t t l e  pro- 
gram. I n  FY 1975, t h e s e  f a c i l i t i e s  are p r i m a r i l y  f o r  t h e  launch and landing  
requi rements  at: John F. Kennedy Space Center .  The work i n c l u d e s  complet ing 
t h e  construct : ion of t h e  l a n d i n g  f a c i l i t i e s  t h a t  w e r e  i n i t i a t e d  w i t h  FY 1974 
resoui:ces :i t h e  c o n s t r u c t i o n  of a n  o r b i t e r  p r o c e s s i n g  f a c i l i t y  f o r  mainten- 
a n c e  and c:heckout of t h e  o r b i t e r  and m o d i f i c a t i o n s  t o  t h e  Launch Complex 39 
t o  support: t h e  launch  of t h e  space  s h u t t l e .  FY 1975 requireme-2t.s a t  o t h e r  
l o c a t i o n s  i n c l u d e  m o d i f i c a t i o n s  and a d d i t i o n s  t o  e x i s t i n g  f a c i l i t i e s  t o  
p r o v i d e  mt.jo1: ground t e s t  c a p a b i l i t y  f o r  dynamic t e s t i n g  of  t h e  s h u t t l e  
v e h i c l e ,  1iorj.zontal f l i g h t  t e s t i n g  o f  t h e  o r b i t e r  v e h i c l e ,  crew t r a i n i n g ,  
vibro-acou:;tj-c: t e s t i n g  and material t e s t i n g .  I n  a d d i t i o n ,  f a c i l i t y  r e q u i r e -  
ments t o  :;lipl)ort t h e  p r o d u c t i o n  and tes ts  o f  t h e  s o l i d  r o c k e t  m i t o r s  d u r i n g  
t h e  d t s i g r i ,  development,  t es t  and e v a l u a t i o n  phase  of  t h e  program have a l s o  
been :inc ludetl . 
‘J”’For iinique space  s h u t t l e  f a c i l i t i e s  provided  under  t h e  CoF pragram on ly .  
..........~..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



PROJECT JUS'rIPICATION: -- 

To m e e t  p.resent space s h u t t l e  program requirements ,  FY 1974 and p r i o r  
Cons t ruc t ion  of F a c i l i t i e s  p r o j e c t s  provided f o r  t h e  technology f a c i l i t i e s ,  
engine t e s t  f a c i l i t i e s ,  manufacturing f a c i l i t i e s  f o r  t he  o r b i t e r  and ex te r -  
n a l  tanks and a p o r t i o n  of t h e  ground tes t  f a c i l i t i e s .  Cons t ruc t ion  of 
t hese  facil.:ities; i s  c u r r e n t l y  i n  progress  t o  m e e t  t h e  s h u t t l e  development 
needs. Of rna:jor' s i g n i f i c a n c e  i s  t h e  f i r s t  phase of  t h e  o r b i t e r  landing 
f a c i l i t i e s  which w a s  included i n  the  FY 1974 program. F i n a l  des ign  of these  
f a c i l i t i e s  has now been completed and c o n s t r u c t i o n  i s  scheduled t o  begin 
e a r l y  i n  1974. 

The IT 1975 r eques t  i s  p r i m a r i l y  planned t o  provide  t h e  second phase of 
t he  o r b i t e r  1a.nding f a c i l i t i e s  and t h e  f i r s t  and major phase of t h e  launch 
f a c i l i t . i e s  at t h e  Kennedy Space Center.  These launch and landing f a c i l i t i e s  
a t  KSC comprise more than  80% o f \ t h e  FY 1975 s h u t t l e  f a c i l i t i e s  reques t .  
work involved i s  needed 110 provide  operable  f a c i l i t i e s  f o r  t h e  s h u t t l e  
launch and landing and w i l l  r e q u i r e  long cons t ruc t ion  and a c t i v a t i o n  t i m e  
i n  view of the magnitude and complexity of t h e s e  requirements .  Furthermore, 
t h e s e  f a c i l i t i e s  must be operable  a t  least  one year  be fo re  t h e  f i r s t  manned 
o r b i t a l  f l i g h t  t o  support  r e c e i p t  of t h e  s h u t t l e  major elements and the  
ex tens ive  cteckout  activi-t ies r equ i r ed  be fo re  t h e  f i r s t  launch. For these  
reasons,  prcgramming of t:hese f a c i l i t i e s  i n  FY 1975 i s  necessary.  

The 

The remaining projects,  i n  t h i s  FY 1975 r eques t ,  are v i t a l  f o r  provid ing  
and cont inuing  t h e  major ground test  c a p a b i l i t i e s  necessary  f o r  t h e  s h u t t l e  
development. These inc lude  f a c i l i t y  modi f ica t ions  t o  conduct dynamic tes ts  
of t h e  s h u t t l e  mated elements;  cons t ruc t ion  of support  f a c i l i t i e s  f o r  ho r i -  
zon ta l  f l i g h t  t e s t i n g  of t h e  o r b i t e r ;  modi f ica t ion  t o  crew t r a i n i n g  f a c i l -  
i t i e s  f o r  t r a i n i n g  of ground and f l i g h t  personnel  i n  s h u t t l e  ope ra t ions ;  
upgrading t h e  ampl i f i e r  system t o  support  t h e  o r b i t e r  v ib ro -acous t i c  test  
program; and t o  provide a.dequate c a p a b i l i t y  f o r  hazardous materi.al t e s t i n g .  
I n  add i t ion ,  t h i s  p r o j e c t  p rovides  modi f ica t ion  t o  those  f a c i l i t i e s  deemed 
t o  be most pro'bably needed i n  support  of t h e  s o l i d  rocke t  product ion and 
tes t  during thl? design,  development, tes t  and eva lua t ion  phase (DDT&E) of 
t h i s  prlogram. 

Current  spsce  s h u t t l e  planning i s  based on achiev ing  a f i r s t  h o r i z o n t a l  
f l i g h t  tes t  i n  t h e  second q u a r t e r  of CY 1977, and a f i r s t  manned o r b i t a l  
f l i g h t  i n  t h ?  second q u a r t e r  of CY 1979. The FY 1975 r eques t  f o r  space 
s h u t t l e  f a c i l i t i e s  i s  necessary  t o  support  t h e s e  major milestones.  Each 
p r o j e c t  i s  ixqu i r ed  t o  m e e t  a s p e c i f i c  t a r g e t  o r  in te rmedia te  mi les tone  
d i r e c t l y  re:Latable t o  e i t h e r  t h e  f i r s t  h o r i z o n t a l  f l i g h t  o r  f i r s t  v e r t i c a l  
f l i g h t .  The i nd iv idua l  p r o j e c t  wr i teups  s p e c i f i c a l l y  des igna te  t h e  i n t e r -  
mediate m i l e s  tone involved. 
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SUMMARY PRO.JEC'C COST ESTIMAIA: 

Launch iand Landing F a c i l i t i e s . .  .............................. $71,950,000 
Ground 'rest :Facilities....................................... 7,480,000 
S o l i d  Rocket Booster Product ion and T e s t  F a c i l i t i e s . .  ........ - 6,590,000 

TOTAL $86.020.000 - 

PROJECT COST E!;TIMATE : 

Launch and I;t~nclis~g F a c i l i t i e s . .  ............................. ~71 ,950 ,000  

Cons t ruc t ion  of O r b i t e r  Landing F a c i l i t i e s ,  Kennedy Space 

ConstructYion o f  Orb i t e r  Processing F a c i l i t y ,  Kennedy Space 

Modif ica t i i ins  t:o Launch Complex 39, Kennedy Space Center ,  

Center ,  171orLda.. ....................................... 15 , 880 , 000 

Center ,  l?lorida. .  ....................................... 13,380,000 

F l o r i d a  .................................................. 42,690,000 

Ground Test l?ac:il.ities..  .................................... - 7,480,000 

Modif icat ions f o r  Dynamic T e s t  F a c i l i t i e s ,  Marshal l  Space 
F l i g h t  Cmt:er', Alabama and NASA I n d u s t r i a l  P l a n t ,  
Downey, CaLifornia...................................... 3,920,000 

F l i g h t  Ik sea rch  Center ,  Ca l i fo rn ia . .  .................... 1 , 940,000 

Space Center ,  Houston, Texas-........................... 420 , 000 

Johnson Space Center ,  Houston, Texas.. .................. 410 , 000 

F a c i l i t y :  New Mexico., . . , . . . . .  .......................... 790,000 

Consti:uctj.on of O r b i t e r  Horizontal  F l i g h t  T e s t  F a c i l i t i e s ,  

Modi f ica t ions  f o r  C r e w  Tra in ing  F a c i l i t i e s  , Johnson 

Modif ica t ion  of t h e  Vib ca t ion  and Acoustic T e s t  F a c i l i t y ,  

Cons t ruc t ion  of MateriaLs Test F a c i l i t y ,  White Sands T e s t  

So l id  Rocket. Booster P r o d i e o n  and T e s t  F a c i l i t i e s . .  ....... - 6,590 , 000 ---- 
Modificati.ons f o r  So l id  Rocket Booster  S t r u c t u r a l  T e s t  

Construct  i on/Modi f i c a t  ion  of S o l  i d  Rocket Motor Product ion  
Fac i . l i t i . es  , M.arshal1 !;pace F l i g h t  Center ,  Alabama.. ..... 2,590,000 

and Test F a x i l i t i e s  (Location t o  be des igna ted) .  ........ __ 4,000.000 

TOTAL 

PROJECT DOCIRIENTPSION : ----- 

$36.020.000 - 

There foll.c)ws:, i n  t h e  o.cder of t h e  above l i s t i n g ,  a d e t a i l e d  j i r s t i f i -  
c a t i o n ,  descTip t ion ,  and cos t  estimate for each subpro jec t .  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

PROJECT TITLE: Cons t ruc t ion  of O r b i t e r  Landing F a c i l i t i e s  -- 

LOCAT1:ON John F. Kennedy Space Center _- 

FY 1975 CoF ESTIMATE $15,880,000 -- 
-.. 

----- COGNITANT INSTALLATION: John F. Kennedy Space Center 

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

----- COGNIZANT €ROGRAM OFFICK: Of f i ce  of Manned Space F l i g h t  

FY 1974 ANCl PRIOR YEARS CoF FUNDING: ----- 
Planning and Design 
Construct ion 

$1,428,000 
17,300, OOOJc 

Tota l  FY 1974 and P r i o r  Years $18.728.000 

SUMMARY PURPOSE AND SCOPE: 

This p r o j e c t  is a con t inua t ion  and ex tens ion  of t h e  c o n s t r u c t i o n  work 
provided f o r  i n  FY 1974 f o r  t h e  o r b i t e r  landing f a c i l i t i e s  a t  Kennedy Space 
Center (KSC). 'The FY 1974 p r o j e c t  included t h e  runway, parking apron, 
"tow-way" t o  the  Vehicle Assembly Building and r e l a t e d  u t i l i t i e s .  
FY 1975 p r o j e c t  provides  f o r  a landing  a i d s  c o n t r o l  bu i ld ing ,  suppor t ing  
s t r u c t u r e s  f o r  the landing ins t rumenta t ion  system and a s s o c i a t e d  u t i l i t i e s .  
It a l s o  provide!; f o r  t he  necessary  added resources  t o  complete t h e  t o t a l  
work included i n  t h e  FY 1974 p r o j e c t .  

This  

PROJECT JUS'rIPICATION : 

The o r b i t x ,  a f t e r  completing i t s  space mission,  w i l l  r e t u r n  t o  t h e  launch 
s i t e  and l a i d  i n  a manner s i m i l a r  t o  an unpowered a i r c r a f t .  To accomplish 
t h i s ,  cons t ruc t ion  of t h e  landing f a c i l i t i e s  a t  t h e  Kennedy Space Center i s  
requi red .  These same f a c i l i t i e s  w i l l  be  used f o r  landing t h e  o r b i t e r  a f t e r  
a f e r r y  f l i g h t  from t h e  f i n a l  assembly p l a n t  o r  t h e  h o r i z o n t a l  f l i g h t  test  
s i t e  on t h e  w e s t  coas t .  

"Budget au1:hoi:it:y approved a g a i n s t  t h e  FY 1974 r eques t  of $28.2 m i l l i o n  
f o r  t h i s  project:. 

.................. 1.....*............U......................~...~.......9....99..99..9..99.....9..==~=~-=~*~9=~9~=' 
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The FY '1374 program provided f o r  t h e  b a s i c  bu t  major por t ion  of t h e  
requi red  landing f a c i l i t i e s .  These included a 15,000 foo t  x 300 f o o t  
(4,572.0 mer1.r x 91.4 m e t e r )  runway, a parking apron, a 10,600 f o o t  x 50 
f o o t  (3,230.3 meter x 15.2 m e t e r )  "tow-way" and a s soc ia t ed  a i r f i e l d  l i g h t i n g  
and u t i l i t i e s .  The FY 1975 a d d i t i o n a l  r eques t  provides  f o r  t h e  naviga t ion  
and instrumeli ta t ion f a c i l i t i e s  t h a t  are e s s e n t i a l  t o  guide the  o r b i t e r  t o  a 
s a f e  landing ,  t he  a s soc ia t ed  s i t e  work and u t i l i t i e s ,  and f o r  t h e  completion 
of t h e  l?Y 19'74 work. 

Af t e r  r e - e n t e r i n g  from space,  t h e  o r b i t e r  must be  guided t o  a s a f e  land- 
ing ,  r o l l o u t  and s top  under a l l  weather condi t ions .  
naviga t  iona:l a i d s  and an instrument  landing system must be provided. 
t h e  o r b i t e r  wi:11 normally land unpowered, t h e s e  systems are even more 
c r i t i c a l  f o r  a s a f e  landing than comparable f a c i l i t i e s  f o r  convent ional  
a i r c r a f t  opera t ions .  The o r b i t e r  maneuvers i n  t h e  landing area must be 
p r e c i s e ,  tirnely and c l o s e l y  monitored. This w i l l  r e q u i r e  an automatic  
instrument :l,mdirig sys  t e m ,  r a d i o  and r ada r  approach sys  t e m ,  meteorological  
system, a teLevis ion  system f o r  p o s i t i o n  monitor ing,  a i r f i e l d  l i g h t i n g  
c o n t r o l  system and communication equipment. The a d d i t i o n a l  a u t h o r i z a t i o n  
requested p i -ov~des  t h e  f a c i l i t i e s  t o  house and accommodate t h e  t o t a l  navi-  
ga t iona l  ancl ins t rumenta t ion  system. 

To accomplish t h i s ,  
S ince  

To meet ishe f i r s t  manned o r b i t a l  f l i g h t  approved schedule ,  t h e  f i r s t  
o r b i t e r  must: be de l ive red  i n  e a r l y  CY 1978 f o r  i t s  i n t e g r a t i o n  i n t o  t h e  
launch and 1.andirig compleg and f o r  extended, e s s e n t i a l  prelaunch a c t i v i t i e s .  
These inc lude  v e r i f i c a t i o n  of h o r i z o n t a l  f l i g h t  tes ts ,  i n s t a l l a t i o n  and 
checkout of rocke t  engines ,  mating and i n t e g r a t i o n  of t h e  o r b i t e r  t o  t h e  
e x t e r n a l  tank ancl t h e  s o l i d  rocke t  boos t e r ,  i n t e g r a t e d  checkout (3f t he  
mated shutt1.e v e h i c l e  and f l i g h t  readiness  f i r i n g  of t h e  o r b i t e r  main 
engines ,, Therefore ,  t h e  landing f a c i l i t i e s  must be o p e r a t i o n a l l y  ready i n  
e a r l y  CY 197.9 t:o r ece ive  the f l i g h t  o r b i t e r  f o r  t h e  manned mission.  Based 
on t h i s  schedul.e, cons t ruc t ion  of t h e  f i r s t  increment,  inc luding  t h e  e a r t h -  
work runway paving and u t i l i t i e s ,  w i l l  s t a r t  i n  e a r l y  CY 1974.  The second 
increment must be phased i n t o  t h e  t o t a l  p r o j e c t  i n  s u f f i c i e n t  time and i n  
the  proper  sequence t o  prec lude  c o n f l i c t s  i n  cons t ruc t ion  schedules  , t o  
permit time1.y a c t i v a t i o n  and checkout and t o  i n s u r e  operable  landing f a c i l -  
i t i e s  by ear:.y CY' 1978. 'I'his n e c e s s i t a t e s  t h a t  t h e  added cons t ruc t ion  
r e f l e c t e d  by t h i s  increment begin i n  e a r l y  CY 1975, thus r e q u i r i n g  FY 1975 
resources .  

CF 10-6 



PROJECT DESCIXIP'L'ION: ----- 
The FY 1974 increment of this project included extensive site preparation 

and earthwork, iz :L5,000 foot (4,572.0 meter) runway with overruns and a small 
apron, "tow-way", airfield lighting, power and water system, and access 
roads. 'In addition to providing for the completion of this work, as 
reflected in the project cost estimate data, the proposed FY 1975 increment 
includes the following : 

Sit e Prepa:r at :ion 

Instturnentation and building sites must be cleared, grubbed and graded; 
and the nece:;sa:cy drainage structures must be installed. 

Orbiter Lalitding Instrumentation Facilities 

Six inst:rJment landing system shelters, one weather surveillance radar 
shelter and a radio navigation system shelter of approximately 350 square 
feet (32.5 sq~are meters) each will be constructed to house the electrical/ 
electronic eq1ipment. The shelters will be of masonry construction and 
will have environmentally controlled space to insure required equipment 
operating condi tr ions. 

Two operational television towers, approximately 70 feet (21.3 meters) 
high, will be constructed to provide an unobstructed view of orbiter land- 
ings and take-offs. 

Landing Aids --- Control Building 

This bui:l(ding:, located near the parking apron, will be of metal con- 
struction and have a gross area of approximately 4,500 square feet (418.1 
square meters). The building will house monitoring, control and termination 
equipment f o r :  the instrument landing system, airfield lighting, navigational 
aids, radar, timing, communications, meterological system and airfield 
emergency sys  terns., The building will be air conditioned and will have 
raised floor:; where necessary for cooling and routing of cables to the 
electrical/e:Lectronic equipment to be housed in this facility. 

Utili t i i  

An e:Lectr ical power distribution system and supervisory control system 
will be instaLled to provide power to the various landing facilities. 

Comunica tions and instrumentation cabling will be extended from the 
existing Vehicle Assembly Building Repeater Station to the Landing Aids 
Control 13uilding and from there to the various instrumentation and building 
sites. 

A new water distribution system will be installed to provide water for 
fire, domestic, and industrial uses. A 2,500 gallon (9 ,463.3  liter) per 
day capacity sedage treatment plant will be constructed near the Landing 
Aids Control Building and be connected to the building by a gravity sewer 
line. 
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F i r e  P r o t e c t i s  and S a f e t y  

F i r e  d e t e c t i o n  and alarm systems w i l l  be  provided i n  t h e  va r ious  f a c i l i t i e s  
and w i l l  be  in te rconnec ted  t o  e x i s t i n g  systems a t  Launch Complex 39. A 
s p r i n k l e r  system w i l l  be  i . n s t a l l ed  i n  t h e  Landing Aids Control  Bui lding and 
a Halon 1301 system w i l l  be i n s t a l l e d  i n  a l l  e lec t r ica l  and e l e c t r o n i c  
areas. 

PROJECT COST ESTIMATE: ---- 

Unit  of 
Mea s u r  e 

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

Unit 
c o s t  

To ta l  
c o s t  Quant i ty  

--- 

Const ruc t ion  

S i t e  p r e p a r s t  ion 
Clear & grub 
Other ( f e w  ing, seeding,  

Bui lding s i r e  p repa ra t ion  

Excavation (x borrow 
Grade, r o l l  and o t h e r  

Paving - ruinway t ow-way , 

& drainage)  

Earthwork 

stabi1:i:zation opera t  ions  

apron (15" and 16" PCC and 
6'' s o i l  cement: base  coarse)  

Ai r f  ie:Ld li-ghting 
Landing ins t rumenta t ion  

Landing a i d s  c o n t r o l  bu i ld ing  
f a c i l i t i e s  

S truc: t u r e  
Electrica:! system 
Mechanics:. sys t e m  
Spec ia l  c:omniunications and 

instrument a t  ion  cab1 ing 
s y s  t ems 

U t i l i t i e s  
Power sys  ten1  f o r  a i r f i e l d  

l i g h t i n g  
Power system augmentatLon 

(naviga t ion  a i d s  & 
communication systems) 

Basic  a i r f i e l d  primary 
water system 

3,540,000 
(1,430,000) $1,100 1,300 Acres 

(1,760 , 000) 
(350 , 000) 

3,990,000 
(2,620,000) 

LS 
LS 

CY 

LS 

2,185,000 1.20 

(1,370,000) 

SY 
LS 

627,000 --- 23.45 --- 14,700,000 
2,800,000 

LS 340,000 
540,000 

(162,000) 
(115,000) 
(100,000) 

SF 
LS 
LS 

4,500 --- 36.00 --- 

LS (163,000) 
7,050,000 

LS (2 ,860,000)  

LS 

LS 

(3,190,000) 

(360 , 000) 
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Unit  of 
Measure 

Water d:i:;tribution system LS 
Basic roiad:; and park ing  LS 

F i r e  I l rot txtLon & s a f e t y  LS 
Roads and park ing  augmentation LS 

EquipmeIc 

100 KVA emergency power u n i t  Each 

F a l l o u t  She]-rser (Not F e a s i b l e )  --- 

FY 1974 Budget Au thor i ty  Approved 

FY 1975 Budget Au thor i ty  Requested 

Unit  
Quant i ty  c o s t  

1 $160,000 

Tota l  
c o s t  

($300,000) 
(300,000) 

(40,000) 
60 , 000 

- 160,000 

160,000 

TOTAL $33.180.000 

- 17,300,000 

$15.880.000 - 

For i n i t i a : -  ope ra t ions  it i s  a n t i c i p a t e d  t h a t  approximately $7 m i l l i o n  of 
R&D resources  w i l l  be  r equ i r ed  t o  provide  n o n c o l l a t e r a l  equipment such as 
t h e  landing  :ha t rumenta t ion  system, nav iga t ion  and communications systems, 
and f o r  t h e  ::nt:ep;ration of t h e s e  i n t o  t h e  landing  f a c i l i t i e s  and t h e i r  
checkout:. 

FUTURE CoF --- E:!;TI:MATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

The $:13,1EX),000 i d e n t i f i e d  i n  t h e  p r o j e c t  c o s t  estimate d a t a  f o r  t h i s  
p r o j e c t  w i l l  e s s e n t i a l l y  complete t h e  f a c i l i t y  requirements  f o r  t he  o r b i t e r  
landing  f a c i l i t i e s  w i t h  t h e  except ion  of an emergency a r r e s t i n g  system. 
This recluirerient i s  under review, and, i f  and when v a l i d a t e d ,  w i l l  be  
reques ted  i r  a f u t u r e  program a t  an  es t imated  c o s t  of $1 - 1.5 m i l l i o n .  
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1975 ESTIMATES 

CONSTRUCTION OF ORBITER LANDING FACILITIES 
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1975 ESTIMATES 

CONSTRUCTION OF ORBITER LANDING FACILITIES 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

PROJECT TITLE Construction of Orbi te r  Processing F a c i l i t y  

LOCATION - John F. Kennedy Space Center 

FY 1975 CoF ESTIMATE $13,380,000 

COGNIZANT INSTALLATION: -- John F. Kennedy Space Center 

LOCATION OF I'RCIJECT: Merritt I s l and ,  Brevard County, F lo r ida  

COGNIZANT --- PR.OGRAM OFFICE: Off ice  of Manned Space F l i g h t  

FY 1974 AND I'RI.OR YEARS CoF FUNDING: 

Planni.ng amd Design 
Cons t r u c t i o n  

$1,050,000* --- 

Total  FY 19174. and P r io r  Years $1,050,000 

SUMMARY PURFOSE, -- AND SCOPE : 

The purpose of t h i s  proJec t  i s  t o  provide a f a c i l i t y  f o r  s a f ing ,  maintenance 
and checkout of the  space s h u t t l e  o r b i t e r ,  f o r  payload i n t e g r a t i o n  and removal, 
and fo r  thermal pro tec t ion  system refurbishment.  The f a c i l i t y ,  t o  be located 
west of the  L'eh.icle Assembly Building, w i l l  c o n s i s t  of a l a rge  "high bay" a rea  
fo r  orbi . ter  operat ions and a "low bay" a rea  f o r  support  funct ions.  

PROJECT JUST1:FI CATION : --- 
Upon re tu rn ing  from a space mission, the  o r b i t e r  must undergo "safing",  

maintenance and checkout operat ions before  i t  can be made ready for reuse.  
The major operat ions include dra in ing  and purging a l l  f u e l  systems, removal 
of ordnance, removal of payloads brought back from space,  inspec t ion  of the  
payload bay and crew cabin,  repair  and replacement of damaged components 
and refurbishment of the  thermal p ro tec t ion  system. These are v i t a l  function:; 
t h a t  tak.e approximately two-thirds  of the  t o t a l  o r b i t e r  processing t i m e  
between missions.  To e f f e c t i v e l y  c a r r y  out  these  opera t ions ,  t h i s  processing 
f a c i l i t y  i s  required.  

~=.-.-m.==...*.....,,..=.==...=..........=..........=..=..==.....==.....=.......=.==.....,..............=..=......=. 

*Reflects  design of t o t a l  (dual high bay) f a c i l i t y .  
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Afte r  t h e  or ' t i i ter  lands , t h e  v e h i c l e  must undergo "saf ing" opera t ions  before  
the  payloads a r e  removed and maintenance and refurbishment  can begin.  This 
i s  necessary  'm:ca.use hazardous r e s i d u a l  f u e l s  as w e l l  as explos ive  ordnance 
i t e m s  w i l l .  rentair. oln board subsequent t o  t h e  space mission. The "saf ing" 
opera t ions  inc.1.ud.e: t h e  d ra in ing  and purging of t h e  p r o p e l l a n t  feed l i n e s ;  
removal of exp1.os.ive a c t u a t o r s  , hypergol ic  pods, forward r e a c t i o n  c o n t r o l  
system and aux:j.li.ary power he1  tanks ;  and r e l a t e d  a c t i v i t i e s  necessary  t o  
e l i m i n a t e  any hazardous condi t ion .  These hazardous "safing"operations w i l l  
be accomp1.ishecl i.n t he  processing f a c i l i t y .  

Another vits.1 a c t i v i t y  t o  be c a r r i e d  out  i n  t h i s  f a c i l i t y  relates t o  t h e  
s h u t t l e  paylos.cls. Here t h e  payloads are removed a f t e r  a space mission and 
o the r  payloads i n s e r t e d  be fo re  t h e  next  f l i g h t .  The payload bay equipment, 
inc luding  t h e  manipulator ,  must be inspec ted  and se rv iced  a f t e r  each f l i g h t .  
To preclude payload contamination and t o  i n c r e a s e  r e l i a b i l i t y  of t h e  f l i g h t  
mission,  these  inipclrtant opera t ions  must be c a r r i e d  out  i n  a c l ean  and 
con t r o  1 l e d  e n v i r  onmen t . 

During r:eent:ry, t.he o r b i t e r  w i l l  be  sub jec t ed  t o  extremely h igh  temperatures 
which may cause t:he p r o t e c t i v e  s u r f a c e s  ( thermal  p r o t e c t i v e  system) t o  c r a c k ,  
erode o r  ab1at:e. To prepare  each o r b i t e r  f o r  r euse ,  t h e  thermal p r o t e c t i o n  
system wi l .1  requi.re c a r e f u l  i n spec t ion  as w e l l  as t h e  r e p a i r  o r  replacement 
of damaged sec:tions:. This f a c i l i t y  w i l l  a l s o  be used t o  i n s p e c t ,  tes t  and 
r e f u r b i s h  the  1.artdi.ng gear  :sys t.em, main and a u x i l i a r y  propuls ion  systems, 
power u n i t s ,  f:.ight: ins t rumenta t ion  and communication systems. This pro- 
j e c t  provides  the  c a p a b i l i t y  t o  c a r r y  out  t h e s e  func t ions .  

The f a c i l i t y  i s  siized t o  accommodate t h e  o r b i t e r ,  t h e  payload t r a n s p o r t e r s ,  
work and acces:; E: t ands ,  hypergol ic  pod handl ing  equipment and t h e  var ious 
s p e c i a l  equipment: f o r  u se  i n  the  maintenance and checkout opera t ions .  

To m e e t  t he  .f irst :  manned ( o r b i t a l  f l i g h t  as c u r r e n t l y  scheduled, the  f i r s t  
o r b i t e r  must ' t ~  de l ive red  t o  Kennedy Space Center (KSC) i n  e a r l y  CI 1978 
f o r  i t s  i n t e g r a t i o n  i n t o  t h e  launch and landing complex and f o r  extended 
and e s s e n t i a l  prelaunch ac t iv i t i e s .  This process ing  f a c i l i t y  must be ready 
t o  s e r v i c e  the  orb i . te r  upon a r r i v a l  a t  KSC to :  (1) maintain and modify 
t h e  o r b i t e r  as necessary  dur ing  the  h o r i z o n t a l  f l i g h t  test v e r t i f i c a t i o n  
pe r iod ;  (>!) in : ; ta l l  the  main rocke t  engines;  and ( 3 )  perform checkout 
opera t ions  p r i o r  t o  the  o r b i t e r ' s  f i r s t  i n t e g r a t i o n  wi th  the  e x t e r n a l  
tank and s o l i d  rocke t  boos t e r s .  Therefore ,  t h i s  processing f a c i l i t y  
must be ope ra t iona l ly  r e a d y  i n  e a r l y  CY 1978 t o  accept  t h e  f i r s t  o r b i t e r  
and provide the  maintenance and checkout support  necessary  f o r  t hese  pre-  
launch activit : :-es,  To achieve  t h i s  c r i t i c a l  goa l ,  f a c i l i t y  cons t ruc t ion  
must begin i n  e a r l y  CY 1975, thus  r equ i r ing  FY 1975 resources .  

PROJECT DESCR1:I'TI:ON: ----. 

This  project:  provides  f o r  cons t ruc t ion  of an O r b i t e r  Processing F a c i l i t y  
c o n s i s t i n g  of one 29,100 square foo t  (2 ,703.4  square  meter) "high bay" and 
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one 25,000 square  foo t  (2,322.5 square  meter) "low bay" t o  inc lude  s i t e  
p repa ra t ion  and foundat ion work f o r  a second "high bay" t o  be  provided i n  
a f u t u r e  prograni. The bu i ld ing  i s  t o  be cons t ruc t ed  of s t r u c t u r a l  steel 
framing wi th  :ins:ul.ated metal panel  and masonry e x t e r i o r  walls, and w i l l  
be  loca t ed  w e s t  of t h e  Vehicle  Assembly Building.  This s i t e  w a s  s e l e c t e d  
i n  o rde r  t o  ni:inj.mi.ze o r b i t e r  towing d i s t a n c e  and c o s t  of s i t e  p repa ra t ion  
and u t i l i t i e s . ,  

The "high 1)iIy" w i l l  be equipped wi th  two 40-ton (36 .3  metric ton)  capac i ty  
b r idge  c ranes  wi th  a hook h e i g h t  of  approximately 70 f e e t  (21 .3  meters)  and 
ul t ra-smooth hoist: c o n t r o l s  f o r  equipment and payload handling. An under- 
f l o o r  t rench  system w i l l  be provided f o r  electrical  , e l e c t r o n i c ,  communi- 
c a t i o n s  , ins t runien ta t ion  and c o n t r o l  cab l ing ;  hydrau l i c  supply and r e t u r n ,  
gaseous n i t rogen ,  oxygen and helium pip ing;  and compressed a i r  d i s t r i b u t i o n  
piping.  These systems w i l l  be  routed  through the  t renches  t o  o r b i t e r  work 
s t a t i o n s , ,  Vent systems f o r  n i t rogen ,  helium, oxygen and hydrogen w i l l  
a l s o  be provided and routed  through t h e  t renches .  I n  a d d i t i o n ,  t h e  s a f i n g  
opera t ions  r e q u i r e  t h e  i n s t a l l a t i o n  of f u e l  dra inage  and purge systems 
as w e l l  a s  t h  prov i s ion  of s a f e t y  systems. The gaseous n i t rogen ,  helium 
and compresscd air w i l l  be  suppl ied  from t h e  e x i s t i n g  systems a t  t he  Vehicle  
Assembly Buil.dirtg. 

The "low bay'' area, approximately 25,000 square f e e t  (2,322.5 square 
me te r s ) ,  w i l l -  house a mezzanine f l o o r  and areas f o r  e l e c t r o n i c  equipment, 
mechanical and e lec t r ica l  equipment, shops, thermal p r o t e c t i o n  system 
r e p a i r ,  s e l f  --contained atmospheric p re s su re  ensemble (SCAPE) s u i t  s t o r a g e  
and s u i t i n g ,  :Locker room and t o i l e t  f a c i l i t y .  Four 5- ton  (4.5 metr ic  ton)  
monorail  c ranes  w i l l  be pr'ovided f o r  equipment handl ing i n  t h e  shop and 
s t o r a g e  areas.  The mezzanine f l o o r  of approximately 2,500 square  f e e t  
(232.3 square  meters) w i l l  inc lude  p rov i s ions  for  a communications room 
of approximately 7'00 square f e e t  (65.0 square  meters), o f f i c e  and super-  
v i so ry  contro' t  rooms wi th  windows overlooking t h e  "high bay" area. 

The r equ i r ed  e lectr ical  , communications, ins t rumenta t ion  , c o n t r o l  and 
sewage systenw wi1.1 be connected t o  t h e  e x i s t i n g  Launch Complex 39 systems. 
The f a c i l i t y  wi1.1 be provided wi th  a i r  condi t ion ing ,  hea t ing  and v e n t i l a t i n g  
systems. 
capac i ty  and h igh  e f f i c i e n c y  p a r t i c u l a t e  f i l t e r s  t o  maintain t h e  requi red  
level of a i r  c l e a n l i n e s s .  The c h i l l e d  water f o r  t h e  a i r  condi t ion ing  
system w i l l  be suppl ied  from t h e  e x i s t i n g  Vehic le  Assembly Building system. 
The "high bay" area w i l l  a l s o  be provided wi th  emergency exhaust  systems 
f o r  u s e  i n  case of a hypergol ic  f u e l  s p i l l .  A f i r e  s p r i n k l e r  system, i n -  
c luding  a mariual. foam/water system, w i l l  be  provided i n  the  "high bay" area 
f o r  f i r e  p ro tec t ion .  The "low bay" area w i l l  be  equipped wi th  an automatic  
s p r i n k l e r  sysi-en. 
t o  supply w a t e r  f o r  t h e  s p r i n k l e r  systems. 

The "high bay" area w i l l  be  provided wi th  a l a r g e  a i r  handl ing 

A new pump house w i l l  be  provided t o  house pumps r equ i r ed  
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PROJECT cos'r ESTIMATE: --- 

Land .Acauisitijon 

Cons t ruc  t ion ---- 

S i t e  p repa ra t ion  
Bu i 1 ding  

"High bay" area 
"Low bay'' <area 

High p r e s s x e  gas system 
Fuel dra inage  and purge 

Environinen t a l  con t ro l  
s y s t e m  

system f o r  "high bay" 
area 

f o o t  Linle) 

s a f e t y  

U t i l i t i e s  (ou t s ide  5 

F i r e  prlotelstion and 

Equipment 

40-ton br idge  c rane  
5--ton mono:ra:il c rane  

Unit of 
Measure 

- - -  

LS 

CF 
SF 
LS 

LS 

LS 

LS 

LS 

Each 
Each 

F a l l o u t  She1 t e r  (Not Feas ib l e )  --- ------ 

For i n i t i a l  opera t ions  i t  i s  a n t i c i p a t e d  t h a t  approximately 

To ta l  
c o s t  

- 8 1 2 , 5 00 , 00 0 

988 , 000 
5 , 512,000 

(4,600,000) 
(912,000) 
363 , 000 

1,055,000 

2 , 437 , 000 

1 , 832 , 000 

313 , 000 

- 880,000 

800 , 000 
80 , 000 

- S13.380.000 

$18-20 m i l l i o n  
of R&D resources  w i l l  be r equ i r ed ,  beginning i n  FY 1976 t o  provide non- 
c o l l a t e r a l  equipment f o r  t h i s  f a c i l i t y .  
ment inC1udes such items as s p e c i a l  test sets and u n i t s ,  s p e c i a l  handl ing 
equipment, i ~ ~ c ~ 2 s ~ ~  p la t forms ,  t o o l  sets, service masts, thermal p r o t e c t i o n  
system main tenimce equipment and o t h e r  ground support  equipment. 

A s  c u r r e n t l y  def ined ,  t h i s  equip-  

FUTURF: CoF 1GT:CMnTED FUNDING REQUIRED TO COMPLETE THIS PROJECT: ---- 
It i s  es t imated  t h a t  $8-10 m i l l i o n  w i l l  be  r e q u i r e d  i n  t h e  f u t u r e  CoF 

program:; t o  ]?rovide an a d d i t i o n a l  "high bay" area t o  suppor t  the  l a te r  
scheduled hfigher f l i g h t  rates.  
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1975 ESTIMATES 

CONSTRUCTION OF ORBITER PROCESSING FACl L lTY  

PER SPECTlVE 



JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1975 ESTIMATES 

CONSTRUCTION OF ORBITER PROCESSING FACILITY 

16.4Ml I I 
f 7  J I - - - - -  - d AIR HANDLING UNITS 

I 011 

' MECHAN!CAL EQUIP. !& 
ELECTRICAL SWITCH GEAR 

TPS OPERATIONS AREA I 
SHOPS 

WOMEN 
HIGH BAY AREA 
ORBITER MAlNT 

FOR 
ENAl N ICE 

R AMP UP 

,SCAPE SUIT 
STORAGE 

J 

1 c 

--- 21'-0" 
(6.4MI 

RAMP UP 

TOTAL AREA APPROXIMATELY 
54,100 SF (5,025 Sq M) 

FLOOR PLAN 
SUPER- 

VISORY :Ly!:oL 2 1 0  (8.2M) 
CONTROL 
ROOM ROOM 4 - -- 

MEZZANINE FLOOR 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

PROJECT TI.YLE: Modif i c T t i o n s  t o  Launch Complex 39 

LO CAT I: ON John F. Kennedy Space Center  

FY 1975 CoF ESTIMATE $42,690,000 

----- COGNITANT INSTALLATION: John F. Kennedy Space Center  

---_-__ LOCAT1:ON C W  PROJECT: M e r r i t t  I s l a n d ,  Brevard County, F l o r i d a  

----- COGNIZANT I’RCJGRAM OFFICC: O f f i c e  of Manned Space F l i g h t  

FY 1974 and PRIOR YEARS CoF FUNDING: ----- 

P l a n n i n g  arid Design $2,539,000 
Cons t ruc: 1: i o n  501,538,000 

T o t a l  FY 1974 and P r i o r  Years _S504.077,000 

SUMMARY PLII:PC)SE AND SCOPE: ----- 

The purpose of t h i s  p r o j e c t  i s  t o  modify Launch Complex 39 t o  p r o v i d e  t h e  
c a p a b i l i t y  t o  launch  t h e  s p a c e  s h u t t l e  v e h i c l e .  The p r o j e c t  i n c l u d e s  mod- 
i f i c a t - i o n s  t o  t h e  Vehic Le Assembly B u i l d i n g  (VAB) , one mobile  Launcher and 
one launch pad. The work i s  n e c e s s a r y  t o :  (1) receive, p r o c e s s  and s t o r e  
t h e  e x t e r n a l  t a n k s ;  (2) m a t e  and i n t e g r a t e  t h e  o r b i t e r ,  e x t e r n a l  t a n k  and 
s o l i d  rock.et b o o s t e r s ;  (3) accomplish f i n a l  sys tem checkout ;  and ( 4 )  launch 
t h e  space  s h u t t l e .  

PROJECT JLKT1:FICATION: ----- 

Launch C:omplex 39 w a s  c o n s t r u c t e d  t o  p r o v i d e  t h e  n e c e s s a r y  f a c i l i t i e s  t o  
An i n  depth  e v a l u a t i o n  h a s  launch t h e  S a t u r n  V/ApoLlo s p a c e c r a f t  v e h i c l e .  

determined t h a t  t h e s e  s a m e  f a c i l i t i e s ,  w i t h  major modif icat ion: ; ,  c a n  b e  
used e f f e c t i s r e l y  t o  launch t h e  space  s h u t t l e  v e h i c l e .  This  p r o j e c t  i s  
r e q u i r e d  t o  prcwide t h e  e s s e n t i a l  m o d i f i c a t i o n s  t o  p a r t s  of t h e  V e h i c l e  
Assembly E;uilding (VAB), a mobile  l a u n c h e r  and Launch Pad 39A €or  s h u t t l e  
launch opei-at i o n s .  

Based on t h e  requi rement  t o  launch 40 f l i g h t s  p e r  y e a r  from Lhe Kennedy 
Space C e n t e r ,  i t  has been dec ided  t h a t  t h e  f o u r  h igh  bays of the VAB (two 
f o r  e x t e r n a l  tank  o p e r a t i o n s  and two f o r  mat ing  i n t e g r a t i o n  and checkout)  , 
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two launch pads aind a minimum of two mobile  l a u n c h e r s  w i l l  b e  r e q u i r e d .  
T h i s  project :  wil l .  p r o v i d e  t h e  i n i t i a l  requi rements  of t h e  t o t a l  launch 
c a p a b i l i t y .  The remaining requi rement  f o r  a second pad, a t  least  a second 
mobile  :Launc:hei: and h i g h  bays w i l l  b e  p r o g r a m e d ,  as r e q u i r e d ,  i n  f u t u r e  
y e a r s .  

A f t e r  t h e  e x t e r n a l  t a n k s  a r r ive  by b a r g e  from t h e  Michoud Assembly F a c i  L- 
i t y ,  L o u i s i a n a ,  t h e y  have t o  b e  moved i n t o  t h e  VAB and p l a c e d  i n  High Bay 4 
f o r  p r o c e s s i i g  and s t o r a g e  p r i o r  t o  mat ing w i t h  t h e  o t h e r  s h u t t l e  e lements .  
Because of 1:ne l a r g e  s i z e  of t h e  tank  (approximate ly  27 f e e t  d iameter  x l5!5 
f e e t  (8.2 mete- :s  x 47.2 m e t e r s ) )  major  s t r u c t u r a l  m o d i f i c a t i o n  t o  p r o v i d e  
access snd w r l c  p l a t f o r m s  w i l l . b e  r e q u i r e d  t o  s e r v i c e  and check o u t  t h e  
t a n k  i n  High Bay 4 .  The checkout  o p e r a t i o n s  i n c l u d e  tes ts  of t h e  e l ec t r i -  
c a l ,  mechanical  and i n s t r u m e n t a t i o n  subsystems;  a f u l l  sys tem t e s t ,  i n c l u d -  
i n g  l e a k  checks a t  a l l  j o i n t s ;  and i n s p e c t i o n  o f  t h e  tank  and i t s  thermal  
p r o t e c t i o n  system t o  i n c l u d e  any r e q u i r e d  r e p a i r s .  

The s o l i d  r o c k e t  b o o s t e r  segments,  a f t e r  r e c e i p t ,  i n s p e c t i o n  and p r o c e s s -  
ing ,  are  t o  be mloved t o  High Bay 3 i n  t h e  VAB f o r  s t a c k i n g  and e r e c t i o n  on 
t h e  modif ied mobile  launcher .  Fol lowing t h a t  a c t i v i t y ,  t h e  e x t e r n a l  t a n k  
i s  t o  b e  moved from High Bay 4 t o  b e  mated t o  t h e  s o l i d  r o c k e t  b o o s t e r s .  
Subsequent ly ,  t h e  o r b i t e r  w i l l  b e  moved from t h e  O r b i t e r  P r o c e s s i n g  F a c i l -  
i t y  i n t o  High Bay 3 and w i l l  t h e n  b e  mated t o  t h e  e x t e r n a l  tank .  To s u p p o r t  
t h e s e  mat inps ,  i n t e g r a t i o n  and t o t a l  checkout  of t h e  s h u t t l e  v e h i c l e  i n  t h e  
l aunch  c o n f i g u r a t i o n ,  ma-ior m o d i f i c a t i o n s  t o  High Bay 3 w i l l  be  r e q u i r e d .  

The rrobile l a u n c h e r ,  o s i g i n a l l y  des igned  t o  accommodate t h e  Apollo hard-  
ware, must ‘ce modif ied t o  m e e t  t h e  s p a c e  s h u t t l e  c o n f i g u r a t i o n  and weight  
requi rements .  The s h u t t l e  v e h i c l e  w i l l  r e q u i r e  t h r e e  major exhaus t  open- 
ings :  two f o r  t h e  s o l i d  r o c k e t  b o o s t e r s  and one f o r  t h e  o r b i t e i -  main 
engines .  The mobile  launcher  p l a t f o r m ,  c u r r e n t l y  b u i l t  w i t h  a s i n g l e  
exhaust  opening,  must b e  e x t e n s i v e l y  modif ied t o  accommodate t h e  s h u t t l e  
exhaust  conf’ igura t ion .  The launch u m b i l i c a l  tower w i t h  a s s o c i a t e d  systems 
w i l l  be removed from t h e  mobile  launcher .  This  i s  n e c e s s a r y  t o  p r e c l u d e  
o v e r l o a d i n g  tt,e crawler t r a n s p o r t e r  t h a t  must t r a n s p o r t  t h e  s h u t t l e  v e h i c l e ,  
mounted on t.he mobile  l a i m c h e r ,  t o  t h e  pad. The weight  of t h e  s h u t t l e  
v e h i c l e  exc e e c k  t h e  unfue led  S a t u r n  V/Apollo s p a c e c r a f t  by approximate ly  
1.9 mil.1ion pounds (861,840 ki lograms) .  This  p r o j e c t  p r o v i d e s  t h e  n e c e s s a r y  
mobile  launcher  m o d i f i c a t i o n s  t o  a d a p t  t h i s  s o p h i s t i c a t e d  f a c i l i t y  f o r  t h e  
s h u t  t 1 e .  

The s p a c e  s h u t . t l e  v e h i c l e  undergoes v i t a l  o p e r a t i o n s  p r e c e d i n g  f i n a l  
countdown and launch.  T h e s e  p r e l a u n c h  a c t i v i t i e s  i n c l u d e :  f i n s 1  systems 
checkout  , p.:opel.lant l o a d i n g  of t h e  e x t e r n a l  t a n k ,  l o a d i n g  of h y p e r g o l i c  
pods f o r  t h e  a u x i l i a r y  p r o p u l s i o n  and power sys tems,  and c r e w  i n g r e s s .  In 
a d d i t i o n ,  shutt1.e requi rements  n e c e s s i t a t e  p r o v i d i n g  c a p a b i l i t y  f o r  payload 
l o a d i n g ,  servf ic ing o r  changeout a t  t h e  launch  pad. This  p r o j e c t  p r o v i d e s  
t h e  n e c e s s a r y  m o d i f i c a t i o n s  and a d d i t i o n s  r e q u i r e d  t o  c a r r y  o u t  t h e s e  v i t a l  
p re launch  o p e r a t i o n s  as well  as t h e  f i n a l  countdown a c t i v i t i e s  and launch  
of t h e  shui1tle.  



To achieve  t h e  f i r s t  manned o r b i t a l  f l i g h t  mi les tone  as c u r r e n t l y  approved,, 
t h e  launch f a c i l i t i e s  must be o p e r a t i o n a l l y  ready i n  e a r l y  CY 1978. 
i s  necessary  t o  a l low f o r  t h e  ex tens ive  prelaunch a c t i v i t i e s  inc luding  
r e c e i p t  and checkout of t he  o r b i t e r ,  e x t e r n a l  tank and s o l i d  rocke t  boos t e r s ;  
mating and i n t e g r a t i o n ;  and f l i g h t  readiness  f i r i n g  of t h e  o r b i t e r  engines  
now scheduled 3 - 4  months be fo re  the  f i r s t  manned o r b i t a l  f l i g h t .  To achieve  
t h i s ,  f a c i l i t y  modi f ica t ions  must s t a r t  i n  e a r l y  ca lendar  year  1975. This 
schedule  makes FY 1975 programming necessary i n  o rde r  t o  accommodate t h e  
ex tens ive  eEfo r t  requi red .  The launch f a c i l i t i e s  are l a r g e  and complex 
wi th  c r i t i c a l  i n t e r f a c e s  r e q u i r i n g  an ex tens ive  cons t ruc t ion  per iod  as w e l l  
as a 16-18 mmth per iod  of a c t i v a t i o n  and checkout. For t h e s e  reasons,  
t h i s  p r o j e c t  must be undertaken as scheduled. 

This  

PROJECT DESCRIPTION: 

This  p r o j e z t  inc ludes :  

Modif icat:im:; t o  the  Vehicle  Assembly Bui ld ing  

High Bay 4 w i l l  be modified t o  provide f a c i l i t i e s  f o r  e x t e r n a l  tank 
opera t ions .  The e x i s t i n g  j i b  c rane  and support  framing w i l l  be removed and 
two v e r t i c a l  checkout /s torage s t r u c t u r e s  w i l l  be  cons t ruc ted .  These s t r u c -  
t u r e s  a r e  r q u i r e d  t o  support  t h e  e x t e r n a l  tanks i n  t h e  v e r t i c a l  p o s i t i o n  
and provide 3ci:e:;s f o r  t he  necessary  checkout opera t ions .  Areas i n  Tower B 
w i l l  be  modified t o  provide l abora to ry  and shop space requi red  i n  support  
of t h e  exteiriaL tank checkout a c t i v i t i e s .  The e x i s t i n g  pneumatic, environ- 
mental c o n t r 3 l  arid water systems i n  Tower B w i l l  be  extended t o  High Bay 4. 
Related e l e c t r i c a l  and mechanical systems w i l l  a l s o  be modified. 

High Bay 3 w i l l  be  modified t o  provide  f a c i l i t i e s  and systems necessary 
f o r  mating, i n t e g r a t i o n  and checkout of t h e  two segmented s o l i d  rocke t  
booster:;,  t h e  e x t e r n a l  tank and t h e  o r b i t e r .  S t r u c t u r a l  modi f ica t ions  
inc lude  remwJing l a r g e  e x t e n s i b l e  platforms and modifying and r e i n s t a l l i n g  
these  platform:; t o  m e e t  t h e  space s h u t t l e  conf igura t ion .  I n  a d d i t i o n ,  
s t r u c t u r a l  :f.raming i n  High Bay 3 w i l l  be modified t o  accommodate the  o r b i t e r  
wing span. 'rowers E and F w i l l  be  modified t o  provide t h e  r equ i r ed  labora-  
t o r y  and shop :;pace i n  support  of t h e  i n t e g r a t i o n  func t ions .  Related 
mechanical :;:Jst:en1s p ip ing ,  power, l i g h t i n g ,  equipment and ins t rumenta t ion  
grounding, f i r e  a l a r m  and communications systems w i l l  a l s o  be modified t o  
support  t h e  opera t ions .  

The ex is i i r ig  55 f o o t  (16.8 meters) no r th  t r a n s f e r  a i s le  door opening 
w i l l  be widened t o  93 f e e t  4 inches (28.4 meters) t o  accommodate t h e  o r b i t e r .  
New a i r c r a f t  grounding connectors  w i l l  be  i n s t a l l e d  i n  the  t r a n s f e r  a i s l e  
and e x i s t i n g  e:.ec:trical s y s t e m s  w i l l  be  modified t o  provide f o r  t r a n s f e r  
a i s le  shuttl-12 opera t ions .  The e x i s t i n g  automatic  f i r e  p r o t e c t i o n  and 
s a f e t y  s y s t e m  w i l l  be rearranged and extended w i t h i n  t h e  Vehicle  Assembly 
Building t o  provide p r o t e c t i o n  f o r  t he  s h u t t l e  ope ra t ions .  
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For e x t e r n a l  tank,  s o l i d  rocke t  boos t e r  and o r b i t e r  access t o  t h e  
Vehic1.e A~~en1b1.y Bui ld ing ,  a 48 f o o t  (14.6 meters) wide accessway system 
w i l l  be  provided.  This  system w i l l  r e q u i r e  approximately 2,600 f e e t  
(792.5 m e t : e r $  of new tow-way and mod i f i ca t ion  of  approximately 1. ,400 f e e t  
(426.;' met:t:ra) of  e x i s t i n g  roadway t o  p rov ide  t h e  necessa ry  width.  

Modif icat ions.  t o  a Mobile Launcher ----- 

The mod i f i ca t ions  t o  an  e x i s t i n g  mobile launcher  c o n s i s t  o f :  removing 
t h e  unibi l ical  tower, r e l o c a t i n g  v e h i c l e  suppor t  and holddown p o i n t s ,  re- 
conf igurir lg  engine exhaiis t openings , and modifying and i n s  t a l l  ing mechanica 1, 
e l e c t r i c a l ,  corrununicat im~~ and s p e c i a l  systems. The umbi l i ca l  tower and i t s  
e x t e n s i v e  systems w i l l  be  reused t o  c o n s t r u c t  t h e  f i x e d  s e r v i c e  tower 
r equ i sed  a t  t he  pad. 

The motiile launcher  p l a t f o r m  w i l l  be  modified t o  p rov ide  f o r  new supporr: 
and holddmm p o i n t s  and t h r e e  exhaust  openings,  one approximately 32 f e e t  x 
35 f e e t  (9.8 meters  x 10.7 meters) f o r  t h e  o r b i t e r  engines  and two approx- 
imate ly  21 f e e t  x 54 f e e t  (6 .4  meters x 16.5 meters) each f o r  :he two s o l i d  
rocket  boos t e r s .  The e x i s t i n g  pneumatic,  p r o p e l l a n t ,  w a t e r ,  eiivironment:al 
and e l e c t r i c a l  systems,  a f f e c t e d  by t h e  s t r u c t u r a l  change, w i l t  be modified 
and reconf igured  t o  meet: s h u t t l e  requirements .  A new f i r e  a l a r m  system 
and hazardcus gas  d e t e c t i o n  system w i l l  be  provided. 

Modi f i ca t ion  t o  Launch Pad 39A ----- 
The launch pad work inc ludes  c o n s t r u c t i o n  of a f i x e d  s e r v i c e  tower,  a 

s h u t t l e  s e r v i c e  and acccss  s t r u c t u r e ,  a n  o r b i t e r  f l a m e  d e f l e c t o r  and modi.- 
f i c a t i o n s  t o  e x i s t i n g  mechanical and e l e c t r i c a l  systems. 

The f i x e d  service tower w i l l  be  b u i l t  from sa lvaged  s e c t i o n s  of t h e  
umbi l i ca l  tower removed from t h e  mobile launcher .  This  s t r u c t u r e  t h a t  
p rovides  t h e  b a s i c  s e r v i c e s  t o  t h e  v e h i c l e  b e f o r e  launch w i l l  tie loca ted  
on t h e  w e s t  s i d e  of t h e  pad. The s t r u c t u r e  w i l l  be approximately 230 f e e t  
(70.1 meters) t a l l  w i th  a base  of 40 f e e t  x 40 f e e t  (12.2 meters x 12 .2  
meters ) .  
i n s t a l l e d  i n  t h e  tower. A 50 t o n  (45.4 m e t r i c  ton)  s t i f f l e g  d e r r i c k  f o r  
handl ing  payloads and h>.pergol ic  pods w i l l  be  provided.  

Two high speed e l e v a t o r s ,  a l s o  sa lvagedlwi l l  be  modif ied and 

A s h u t t l e  s e r v i c e  and access  s t r u c t u r e  w i l l  be  i n s t a l l e d  on t h e  f ixed  
s e r v i c e  tower t o  provide t h e  c a p a b i l i t y  f o r  i n s e r t i n g  o r  changing ou t  a 
space  s h u t t l e  payload a t  t h e  launch pad, and f o r  s e r v i c i n g  and changeout of 
t h e  hypergD1ic pods,  a u x i l i n r y  power u n i t  and r e a c t i o n  c o n t r o l  system. 
The s t r u c t u r e  w i l l  be  capable  of  r o t a t i n g  frrJm a mated p o s i t i o n  a g a i n s t  
t h e  o r b i t e r  t o  a f u l l y  r e t r a c t e d  p o s i t i o n  where t h e  s t r u c t u r e  w i l l  res t  on 
a new 70 f o o t  (21.3 meters)  t a l l  suppor t  tower. 



The s h u t t l e  service and access s t r u c t u r e  w i l l  i nc lude  the  payload 
changeout room 70 f e e t  (21.3 meters) t a l l  w i t h  a t r i a n g u l a r  base,  each s i d e  
being approximately 50 f e e t  (15.2 meters), and a room 25 f e e t  (7.6 meters) 
t a l l  and 25 f e e t  (7.6 meters )square  cons t ruc t ed  on top of  t he  payload 
changeout r'oom t o  provide  access t o  t h e  forward r e a c t i o n  c o n t r o l  system. 
Platforms f'or hypergol ic  pod changeout w i l l  be  provided underneath the  
payload changeout room. 

The ex i . s t ing  Sa turn  V flame d e f l e c t o r  w i l l  be  modified f o r  t h e  s o l i d  
rocket  boos te rs  exhaust, ,  The e x i s t i n g  d e f l e c t o r  r a i l  system w i l l  be u t i -  
l i z e d .  A new f ixed  flame d e f l e c t o r  w i l l  be  cons t ruc t ed  i n  t h e  e x i s t i n g  
flame t rench  f o r  t h e  o r b i t e r  main engines  exhaust.  The e x i s t i n g  p r o p e l l a n t ,  
h igh  pressure  g a s ,  water, environmental  c o n t r o l ,  pneumatic, f u e l ,  e l e c t r i c a l ,  
comurticatj.or.s and ins t rumenta t ion  systems w i l l  be  modified to adapt  t o  t h e  
new pad conf igu ra t ion  and t o  m e e t  s h u t t l e  o p e r a t i o n a l  requirements .  

The e x i s t i n g  f i r e  a:Larm, hazardous gas d e t e c t i o n ,  l i g h t n i n g  p r o t e c t i o n  
and area warnin.g system:; w i l l  be extended and modified. 
emergency eg res s  system w i l l  a l s o  be modified t o  provide f o r  s a f e  eg res s  
from t h e  s.tiut.tle i n  case  of  an  emergency dur ing  checkout and launch count- 
down opera t ions  . 

The e x i s t i n g  

PROJECT COST ESTIMATE : ---- 

Land Acquis i t ion  

Construct  j,, 

Unit  of Unit  
Measure Q u a n t i t y  Cost 

Modif icat ions t o  Vehicle  LS 

S i t e  p repa ra t ion  and LS 

Modif icat ions t o  High Bay 4 LS 
Modif f-cations t o  High Bay 3 LS 

F i r e  pirotect ion and s a f e t y  LS 
Modif ica  Lions t o  a mobile LS 

launcher 
Remove urnb il i ca l  tower LS 
Modify mobile launcher  p l a t fo rm LS 

Modify environmental  c o n t r o l  LS 

LS 

A s  s emh L y B u  i 1 d ing  

accessways 

Modifi-cations t o  t r a n s f e r  LS 
ais1.e and n o r t h  door 

Modify e:Lec:trical systems LS 

Modify prop e 1 l a n  t s ys t e m s  
Modify pneumatic systems LS 

s ys 1: e m s  

To ta l  
c o s t  

$42,690,000 

--- --- (1,200,000) 

--- - -- (900 , 000) 
--- --- (7,650,000) 

--- --- (570,000) 

--- --- (800 , 000) 
--- --- (1,700,000) 
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Unit of 
Measure Quant i ty  

Modify water systems 
F i r e  p r o t e c t i o n  and s a f e t y  

Modif ica t ions  t o  Launch Pad A 
S i t e  p reFa ra t ion  
Construct f i xed  s e r v i c e  tower 
I n s t a l l  Fad e l e v a t o r s  
S t i f  f l e g  d e r r i c k  and handl ing 

Construct s h u t t l e  s e r v i c e  and 

Modify Sa turn  V f l a w  d e f l e c t o r  
Construct new flame d e f l e c t o r  
Modify p rope l l an t  systems 
Modify high p res su re  gas system 
Modify wz.ter systems 
Modify environmental  c o n t r o l  

Modify pneumatic systems 
Modify f u e l  sys  tems 
Modify e l e c t r i c a l ,  cornmunica- 

ti.ons s.nd ins t rumenta t ion  
systems 

equiprent  

access  s t r u c t u r e  

s ys  tem 

F i r e  p r c t e c t i o n  and s a f e t y  

LS 
LS 

LS 
LS 
LS 
LS 

LS 

LS 
LS 
LS 
LS 
LS 
LS 

LS 
LS 
LS 

LS 

F a l l o u t  Shel ter .  (Not Feas ib l e )  --- 
TOTAL 

Tota l  
c o s t  

(7:!0 , 000) 
(300 , 000) 

19,4OO , 000 
(980 , 000) 

(2 , 900 , 000) 

(900 , 000) 
(340 , 000) 

(3,800 , 000) 

(400 , 000) 
(1,320,000) 

(3!jO,OOO) 
(950,000) 
(420,000) 

(1 , 200,000) 

(840 , 000) 
(2  , 300 , 000) 
(1 , 600 , 000)  

(1 , 100,000) 

$42.690.000 -- 
It i s  a n t i c i p a t e d  t h a t  approximately $20 t o  25 m i l l i o n  of R&D resources  

w i l l  be  requi red  t o  provide t h e  n o n c o l l a t e r a l  equipment f o r  i n i t i a l  oper- 
a t i o n s  of t he  launch f a c i l i t i e s .  A s  c u r r e n t l y  def ined ,  t h i s  equipment 
inc ludes  such i tems as handl ing and access equipment , ground support  
equipment, si .mulators,  s p e c i a l  communications and launch systems t h a t  are  
c l o s e l y  r e l a t e d  and s e n s i t i v e  t o  t h e  f l i g h t  hardware. 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

It i s  estimated t h a t  $50 t o  52 m i l l i o n  w i l l  be  requi red  i n  f u t u r e  CoF pro- 
grams t o  complete t h i s  p r o j e c t  and provide  a d d i t i o n a l  launch f a c i l i t i e s  
necessary t o  support  t h e  h igher  f l i g h t  rates a n t i c i p a t e d .  These CoF re- 
sources  would b e  used t o  provide modi f ica t ions  t o  t h e  Launch Control  Center ,  
a second laurtcf. pad, a t  least  a second mobile launcher  and two more high 
bays i n  the  l'AED. These a d d i t i o n a l  f a c i l i t i e s  would be r equ i r ed  to  ach ieve  
t h e  40 f l igf . t . s /year  ope ra t iona l  level. 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

I PROJECT TITLE: Modif icat ions f o r  Dynamic T e s t  F a c i l i t i e s  I 
LOCATION Marshal l  Space F l i g h t  Center  and NASA I n d u s t r i a l  P l an t  

Downey, Ca l i fo rn ia  

I FY 1975 CoF ESTIMATE $3,920,000 I 
COGNIZANT I.NSTALIATION: Marshal l  Space F l i g h t  Center  and 

Johnson Space Center  

LOCATION OI'ROJECT: Hun t sv i l l e ,  Madison County, Alabama 
Downey, Los Angeles County, C a l i f o r n i a  

COGNIZANT _I"W OFFICE: Of f i ce  of Manned Space F l i g h t  

FY 1974 ANZ'IRIOR YEARS CoF FUNDING: 

Planning, and Design $305,000 
Cons t r u c  t.ion 6,731,000 

To ta l  E'Y 1974 and P r i o r  Years $7.036.000 

SUMMARY PU~'OISE AND SCOPE: 

The purpose of t h i s  p r o j e c t  i s  t o  provide  c a p a b i l i t y  t o  conduct ground 
v i b r a t i o n  tes t s  on t h e  t h r e e  mated elements of t h e  s h u t t l e  veh ic l e .  This  
test  program inc ludes  e a r l y  v i b r a t i o n  model tests of 1 / 4 t h  scale s t r u c t u r a l  
r e p l i c a  of t h e  space s h u t t l e  v e h i c l e  a t  t h e  NASA I n d u s t r i a l  P l a n t ,  Downey, 
CA, followed by f u l l - s c a l e  model surveys of t h e  mated o r b i t e r ,  e x t e r n a l  tank  
and two s o l i d  rocke t  boos te rs  i n  the  Dynamic Test F a c i l i t y ,  Bui ld ing  4550, 
a t  t h e  Marshal l  Space F l i g h t  Center.  This  c a p a b i l i t y  i s  e s s e n t i a l  f o r  ver- 
i f y i n g  the  mathematical  models developed t o  ana lyze  t h e  dynamic fo rces  
a c t i n g  on the space s h u t t l e  and t o  s u b s t a n t i a t e  t h e  v e h i c l e ' s  a b i l i t y  t o  
wi ths tand  the r igorous  dynamic loads encountered i n  f l i g h t .  

PROJECT JUS'IFICATION: 

The space s h u t t l e  v e h i c l e  w i l l  be sub jec t ed  t o  g r e a t  s t a t i c  and dynamic 
loadings dur ing  t h e  launch, a scen t ,  s e p a r a t i o n  and r e - e n t r y  phases of t h e  
mission. 1'0 i n s u r e  t h e  a b i l i t y  of t h e  v e h i c l e  t o  wi ths tand  t h e  s t a t i c  
fo rces ,  t h e  o r b i t e r ,  e x t e r n a l  tank and t h e  s o l i d  rocke t  boos t e r s  w i l l  be  
sepa ra t e ly  subjec ted  t o  s i m i l a r  loadings on t h e  ground. P r i o r  years  
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resources  provided f o r  t h e  f a c i l i t y  requirements  r e l a t e d  t o  t h e  s t r u c t u r a l  
s t a t i c  tes t ing ;  of t he  o r b i t e r  and e x t e r n a l  tanks.  A s e p a r a t e  FY 1975 
request: provides  t h e  necessary f a c i l i t i e s  f o r  s t r u c t u r a l  t e s t i n g  of t h e  
s o l i d  rocket: boos te r .  These s t a t i c  tests of major elements of t h e  t o t a l  
system are d i s t i n c t  requirements from those  r ep resen ted  by t h i s  p r o j e c t .  

During l i f t - o f f  and throughout t h e  launch p r o f i l e  t h e  mated v e h i c l e  w i l l  
be  Subjected t o  g r e a t  dynamic fo rces  r e s u l t i n g  from f i r i n g s  of t h e  boos te r s  
and t h e  o r b ' i t e r ,  t he  aerodynamic e f f e c t s  on t h e  ind iv idua l  s t r u c t u r e s ,  and 
the  int:erre:action coupl ing fo rces  imposed by each s h u t t l e  element on t h e  
o the r  t:wo. To eva lua te  these  fo rces  and t h e  a b i l i t y  of t he  v e h i c l e  t o  
wi ths tand  them, mathematical models are developed and analyzed. A consen- 
sus  of nati.cma.1 experience i n  developing convent ional  a i r c r a f t  iis w e l l  as 
ba l1 i s t : i c  rrd.ssiles has e s t a b l i s h e d  t h a t  experimental  ground t e s t  v e r i f i c a -  
t i o n  of t h e  ma.thematica1 models i s  necessary.  This  p r o j e c t  provides  t h e  
capabil .  i t y  t:o achieve t h a t  ob j ec t ive. 

The t e s t  prcgram i s  designed t o  eva lua te  and ana lyze  dynamic loads on 
t h e  veh ic l e  throughout i t s  launch p r o f i l e .  Consequently, t h e  mated o r b i t e r /  
e x t e r n a l  tar ik/sol id  rocke t  boos te rs  w i l l  be e x c i t e d  and v i b r a t e d  (using 
shakers )  as i n  t h e  l i f t - o f f  conf igura t ion .  Add i t iona l ly ,  t h e  mated o r b i t e r  
w i th  t h e  e x t e r n a l  tank only w i l l  be  s i m i l a r l y  sub jec t ed  t o  t h e  v i b r a t i o n  
loads t o  be encountered i n  f l i g h t  a f t e r  t h e  s o l i d s  have sepa ra t ed .  I n  
a d d i t i o n  tcl v e r i f y i n g  the  mathematical model, t h e  ground tes t  program w i l l  
provide more accu ra t e  d a t a  necessary  t o  eva lua te  and ana lyze  pogo e f f e c t s ,  
su r f ace  f l u t t e r ,  and a e r o s t a b i l i t y  as w e l l  as e s s e n t i a l  complex coupl ing 
d a t a  a t  the i n t e r f a c e s  and j o i n t s  where mathematical  modeling techniques 
are somewhat l imi t ed .  The acquired d a t a  i s  e s s e n t i a l  i n  s u b s t a n t i a t i n g ,  
v e r i f y i n g  arid a s su r ing  success fu l  development of t h e  s h u t t l e  and inc reas ing  
the  r e l i a b i l i t y  and s a f e t y  f o r  t h e  f l i g h t  missions.  This  p r o j e c t  provides  
t h e  fac i l i t > ?  niodif i c a t i o n s  necessary  t o  achieve  t h e s e  o b j e c t i v e s .  

To achieve the  program o b j e c t i v e  two test programs will be conducted. 
The f i r s t  t e s t  program, us ing  a 1 / 4 t h  scale s t r u c t u r a l  replica of  t h e  
s h u t t l e ,  w i l l  be conducted i n  Bui lding 288, a government-owned f a c i l i t y ,  
a t  Downey, (:A. This t es t  program i s  r equ i r ed  f o r  e a r l y  v a l i d a t i o n  of t h e  
v e h i c l e  design.  The test: l o c a t i o n  was s e l e c t e d  because of i t s  proximity 
t o  the  engineer ing  and manufacturing c a p a b i l i t i e s  of t h e  c o n t r a c t o r .  The 
second tes t  program w i l l  use  f u l l - s c a l e  f l i g h t  type  hardware as i t  becomes 
a v a i l a b l e  arid w i l l  be  conducted i n  t h e  e x i s t i n g  Dynamic Test F a c i l i t y  a t  
t h e  Marshall Space  F l i g h t  Center (MSFC). This f a c i l i t y  w a s  s e l e c t e d  
because of i t s  proximity t o  t h e  s t r u c t u r a l  s t a t i c  tes t  s i tes  of  t h e  e x t e r -  
n a l  tank a n c  t he  s o l i d  boos te r  and because of i t s  e x i s t i n g  and proven capa- 
b i l i t y  f o r  similar dynamic t e s t i n g  on t h e  Sa tu rn  V veh ic l e .  

To achieve  the  f i r s t  manned o r b i t a l  f l i g h t  as p r e s e n t l y  scheduled, t h e  
1 /4 th  s c a l e  dynamic tes t  program must s t a r t  by end of CY 1975 and t h e  f u l l -  
s c a l e  t e s t s  by e a r l y  CY 1977. The modi f ica t ion  and a c t i v a t i o n  of f a c i l i t i e s  
a t  t h e  two separate s i tes  are es t imated  a t  one year  and two years  respec-  
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tively. Correspondingly, the facility work must start in late CY 1974 at 
the 1/4th scale site and in early CY 1975 at the full-scale site to meet 
program objectives. Therefore, FY 1975 construction funds are necessary. 

PROJECT DESCRIPTION : 

The existing Dynamic Test Facility, Building 4550, at MSFC will be modi- 
fied to conduct the full-scale ground vibration test program. The major 
modifications include: expanding the test bay from 50 feet x 50 feet x 
360 feet (15.2 meters x 15.2 meters x 109.7 meters) to 74 feet x 74 feet x 
360 feet (22.6 meters x 22.6 meters x 109.7 meters) in order to accommodate 
the size of the test vehicle; strengthening the foundation under the test 
vehicle to provide support for the combined weight of the shuttle elements 
and to withstand the dynamic loads to be applied; providing overhead fram- 
ing and suspension system at the top of the test bay to enable simulation 
of vehicle weight in the boost configuration; and modifying the existing 
sliding door framing to accommodate the orbiter. The remaining work con- 
sists of modifying existi.ng platforms and constructing additional platforms 
to support equipment and cables, as well as to provide safe working areas 
for test personnel; refurbishing existing derricks; and rerouting utilities 
Limited modifications to the Redstone Army Airfield and access roads will 
also be required to permi.t landing of the orbiter and subsequent towing to 
the test site. 

Building 288 at Downey will be modified to support the 1/4th scale test 
program. The work includes erection of a heavy support frame approximately 
8 feet x 22 feet x 55 feet (2.4 meters x 6.7 meters x 16.8 meters) on the 
existing support block; i.nstalling an airspring system to freely suspend 
the test article; and constructing platforms for access to the t:est article 
and for housing test equipment. Deionized water storage and related trans- 
fer piping will also be provided. The water will be used to simulate the 
liquid oxygen in the external tank replica. 

PROJECT COST ESTIMATE: --- 

Unit of 
Measure 

Land Acquisition --- 
Cons tructio!, 

Modifications to Dynamic 
Test Facility, MSFC 
Expansicln of test bay CF 
Launch configuration supports LS 
Boost configuration suspension LS 
Sliding door framing modifi- LS 
cat i0r.s 

Unit 
Quantity cost 

Total 
Cost 

$3,920,000 

3,700,000 

(1,330,000) 
( 420,000) 
( 275,000) 
( 375,000) 
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Unit  of  
Measure 

Access imd work p l a t fo rm LS 

R e  furb  I-!; h d e r r i c k s  LS 
Airfie:!d zinc1 road LS 

U t i l i t y  ex tens ion  and LS 

Modificat:ions f o r  1 /4 th  s c a l e  LS 

rnodif icat  ions  

rnodiliicat i ons  

modif:icat i ons  

Dynamic: Tes t: Fac il i t y , 
I)ownc!y, CA 

Equ ipmczn t --- 
Fallout: She:. t er (Not Feas i b  le) --- ---- 

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

--- ( 360,000) 

--- ( 65,000) 
--- ( 600 , 000) 

--- ( 275,000) 

--- 220,000 

$3.920.000 -- 

To support: t:hi.s test program, s p e c i a l  test  equipment w i l l  be  required.  
This equipment., cons idered  s e n s i t i v e  t o  t h e  hardware, w i l l  be housed i n  
two mobile vans and w i l l  b e  i n i t i a l l y  used a t  t h e  1 / 4 t h  scale test s i te ,  
Downey, Cal i fc l rnia ,  and subsequent ly  moved t o  MSFC. The es t imated  c o s t  of  
t h e  equipment i s  approxirnately $4.0 mi l l i on .  However, approximately h a l f  
of t h i s  equipment exis ts  and t h e  o t h e r  h a l f  w i l l  b e  purchased from t h e  
R&D account.  

FUTURE --- CoF IISTIMATED FUNDING REQUIRED To COMPLETE THIS PROJECT: 

For p r e s e n t l y  planned usage, t h e r e  are  no c u r r e n t l y  foreseen  . future  
funding requirements  necessary  t o  complete t h i s  p r o j e c t .  
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NEW BASE SUPPORT FIXTURE / 

34’-0” 
Il0.4Nl 1 I 

LYNDON 6. JOHNSON SPACE CENTER 
FISCAL YEAR 1975 ESTIMATES 

MODIFICATIONS FOR DYNAMIC TEST FACILITIES 
1% SCALE ORBITER] 

NASA INDUSiRiAL PLANT, DO*WNE’r’, CAL. 

MODS FOR ’/r SCALE DYNAMIC TEST FACILITY 

I EXISTING INERTIAL BLOCK I 1 
J o  5 IO 20 30 FEET 

32’-0“ I I I 
r 

I 

i i 4‘ ;I d M E T E R S  [9.6Ml 

- r  c- , /  ~ SITE PLAN l i  



H I G H T  RESIARCZ! CEMTEr! 
F i S C A l  Y E A R  1975 ESTCMAfE 

LOCATION PLAN 

LABORATORY BUILDING (4800) 
n i w r w n c ?  r n t m r w i i r r i n h i  Ahin 

i v i u v i r i b u  I  iuiv n u i v u u n  IVOUIJ 

MP!! KAr?C-AR !48c?2! 
AIRCRAFT TIRE REPAIR SHOP ( 4 8 0 3 )  

TRAILER PARK AND MODULAR BUILDINGS 

BOILER HOUSE ( 4 8 0 5 )  

SHOPS (AGE, MODEL, BATTERY, 
GARAGEN4806)  

STORAGE BUILDING ( 4 8 0 7 4 )  

PriifSiOLOGY STRESS LAB i 4 8 0 7 8 )  

^..."..-. I".,_...__.._.. -,.- ..... ̂ ._ ,_^^. .  

10 WAREHOUSE NO 2 ( 4 8 0 8 )  

I1 WAREHOUSE NO 3 ( 4 8 0 9 )  

12 WAREHOUSE N o 4  (4810) 
I 3  HIGH TEMPERATURE LOADS 

14 PAINT SPRAY BUILDING (4821) 

15 PAINT STORAGE BUILDING ( 4 8 2 2 )  

16 COMMUNICATIONS BUILDING (4824)  

17 MAINTENANCE DOCK ( 4 8 2 6 )  

18 FIBERGLASS SPRAY BOOTH ( 4 8 3 0 )  

19 WAREHOUSE W 5 (4831) 

20 RADAR BUILDING ( 4 8 7 0 )  

21 I O O F T  TOWER, BORESIGHT TARGET 
ASSEMBLY AND EQUIPMENT ( 4 8 8 7 )  

22 CENTRAL STANDBY ELECTRICAL 
POWER FACILITY ( 4 8 8 9 )  

23 STORAGE BUILDING ( 4 8 0 4 )  

24 AIRCRAFT SERVICING DOCK (4823) 
25 F P S - I 6  RADAR FACILITY (4982) 

CALIBRATION FACILITY ( 4 8 2 0 )  

PROPOSED FACILITIES 

SPACE SHUTTLE FACILITIES 
O P R O P O S E D  F I S C A L  Y E A R  1975 

C O N S T R U C T I O N  OF O R B I T E R  

SCALE - .. LEGEND - PROPER," L I N L  T-T I I '  
! I  

j l  C H I I N  LINK FENCE 

I EXlSTlNG F A C ~ L ~ T ~ E S  *w/! 

-~~~~ .- 

0 m o m m  F m L i m S  ,& H O R I Z O N T I A L  F L I G H T  T E S T  

I 
F A C I  L IT1 ES. 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

PROJECT TITLE Construction of Orbi te r  Horizontal F l igh t  T e s t  F a c i l i t i e s  I 
LOCATION F l igh t  Research Center 

FY 1975 CoF ESTIMATE $1,940,000 

COGNIZANT INSTALLATION: -- Lyndon B. Johnson Space Center 

LOCATION OF PROJECT: Edwards, Kern County, Ca l i fo rn ia  

COGNIZANT PROGRAM -- OFFICE: Office of Manned Space F l i g h t  

EY 1974 AND ZP:OR YEARS CoF FUNDING: 

Planning and Design 
Cons tructi.cm 

$119,000 --- 
Total FEI 1974, and P r io r  Years $119,000 

SUMMARY PURPOSE: AND SCOPE: ---- 
The purpose of t h i s  p ro jec t  i s  t o  provide f a c i l i t i e s  t o  support t he  

hor izonta l  f1.ight t e s t i n g  o f  t h e  space s h u t t l e  o r b i t e r .  
f a c i l i t i e s  w i l l  include a new f l i g h t  test hangar, shop space and o f f i c e  
space, as w e d l  as assoc ia ted  sitework and u t i l i t i e s .  

The 

PROJECT JUSTJ':CATION : 

The f i . r s t  f l i g h t  o r b i t e r ,  equipped with "air  breathing" engines, must 
undergo hor izonta l  f l i g h t  t e s t i n g  t o  v e r i f y  i t s  performance and ove ra l l  
opera t iona l  c:ha.racteristics. The o r b i t e r  i s  a " f i r s t  of a kind" vehic le  
t h a t  will f l y  bloth as an a i rp l ane  and as a spacecraft .  
f l i g h t  t.est program i s  intended t o  v e r i f y  and q u a l i f y  the  performance of 
t h e  orbi.ter i n  t h e  a i rborne  mode environment. The test objec t ives  include 
ver i f ica t ion .  of s t a b i l i t y  and cont ro l ,  bas ic  aerodynamics, automatic 
landing capa.hility, f e r r y  and subsonic performance and development of 
procedures f c i r  maintenance and checkout of t h e  vehicle.  This p ro jec t  
provides the f a c i l i t i e s  necessary t o  achieve these  objec t ives .  

The hor izonta l  

F l igh t  Research Center, Edwards A i r  Force Base (AFB), was s e l ec t ed  as 
t h e  optimum c i t e  f o r  t h e  test program because of i t s  proximity t o  the  
program mana.gement, engineering and manufacturing operations of t he  prime 
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contractor at: Downey, California, and its proximity to the final assembly 
and checkout: fa.cilities at Palmdale, California. In addition, the Flight 
Research Cen.t.er/Air Force Flight Test Center Complex at Edwards AFB, 
California, has the dedicated facilities, special equipment and personnel 
necessary to' conduct this test program. The existing runway, dry lakes, 
and flight irrstrumentation and control system at this site, which have 
been used successfully in the flight testing of other new or experimental 
aircraft, make this the ideal location for the orbiter horizontal flight 
test program.. 

The flight test hangar is required to install test instrumentation, 
conduct critical inspections, perform necessary maintenance and perform 
"weight and balance" operations prior to each flight. These activities 
must be conducted in a hangar to protect the precision tools and instru- 
mentation, insure validity of critical inspections and to preclude 
interruptions of critical operations due to inclement weather. 

Shop space is required t:o provide areas for engine and structures repair, 
electronics and instrument.ation, ground support equipment maintenance and 
related horizontal flight test support. 
approximately 200 personnel that will be required on-site in support of 
the flight test program. These personnel are required for ground opera- 
tions, flight operations and site management. However, due to the limited 
duration of this program (1-2 years), it is planned to provide office 
space for these personnel in trailers. This project provides these 
necessary shop facilities as well as the sitework and utilities necessary 
to accommodate the office, shop and supply trailers which will be made 
available by lease or from available existing assets. 

Office space must be provided for 

A review of existing Air Force and NASA facilities at this site has 
established that the hangar and support space required for these shuttle 
activities cannot be provided because of previous testing commitments 
and closely controlled schedules for the use of any suitable facilities. 
Therefore, the :facilities requested in this project must be provided 
to support the orbiter horizontal flight test program. 

To achievet'ne first horizontal flight milestone as currently approved, 
the horizontal flight test facilities must be completed in the second 
half of CY 1!T76 to allow sufficient time for installation and checkout 
of ground support equipment required in the test program. Therefore, 
construction must begin in the first half of CY 1975, thus making 
FY 197 5 programming necessary. 

PROJECT DESC 112TlCON: 

The new hangar will be a pre-engineered metal building 140 feet x 175 
feet (42.7 metei:s x 53.3 meters) long with a clear height door opening of 
60 feet (18.3 meters). For access, the taxiway and apron will be extend- 
ed to the new hangar location. This hangar is the minimal size facility 
capable of housing the orbLter and providing the necessary working space. 
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The shop space will be an attached lean-to type building, 175 feet x 37 
feet (53.3 meters x 11.3 meters), with a 15 foot (4.6 meters) eave height. 
The facility will provide space for a general shop, maintenance, elec- 
tronics and instrumentation, structure repair, and ground support equipment 
repair. 

The office, supply and additional shop areas will be composed of leased 
trailers or existing assets to the extent available. The trailers will 
accommodate approximately 200 persons and provide approximately 24,000 
square feet (2,229.6 square meters) for administration and engineering 
support. Additional trailer space will provide 1,440 square feet. (133.8 
square meters) for supply and 2,160 square feet (200.7 square met:ers) for 
shop areas adjacent to\ the hangar shop lean-to. This project provides f o r  
site preparation, utilities and trailer connections. 

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

Land Acquisition --- -e- --- --- 
Construction $1,940,000 - 
Site preparation and utilities 
Flight test hangar/shop 
Foundation 
Architectural/structural 
Hangar area 
Shop area 

Mechanical 
Electrical 

Taxiway and apron pavements 
Site preparation and transportation 
for trailers 

LS 

LS 

SF 
SF 
LS 
LS 
SY 
LS 

24,500 
6,500 

$32.60 
21.40 

-- - 
18.75 

181,000 
1,530,000 
(96,000) 

(799,000) 
(139,000) 
(194,000) 
(302,000) 
204,000 
25,000 

Fallout Shelter (Not Feasible) --- --- --- --- -- 
TOTAL $1.940 .OOO 

For initial operations, it is anticipated that approximately $2.5 to $3.0 
million of R&D resources will be required for modifications to existing 
equipment installed in the instrumented test range to meet specific orbiter 
requirements and for a mic.rowave automatic landing system. Ground support 
equipment (GSE) and special test equipment required to support horizontal 
flight testing will be largely procured with the orbiter itself and will 
be initially used to support manufacturing, final assembly and checkout 
of the hardware. This equipment will be moved to the horizontal flight 
test site as required. 

CF 10-40 



FUTURE CoE' ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: -- 
For presently planned usage, there are no currently forseen future 

funding requirements necessary to complete this project. 
rehabilita.tion/modification type work may follow to support the automatic 
landing system tests or for other presently undefined requirements, but 
these potential requirements cannot be fully ident'ified at this time. 

Certain 
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FISCAL YEAR 1975 ESTIMATES 
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LYNDON B. JOHNSON SPACE CENTER 
FISCAL YEAR 1975 _ESTIMATES 

C O N S T R U C T I O N  OF O R B I T E R  H O R I Z O N T A L  F L I G H T  T E S T  F A C I L I T I E S  

A N D  APRON 

N E W  F L I G H T  T E S  
H A N G A W S H O P S  

NEW PARKING 

3- 
SITE PLAN 



LYNDON 8. JOHNSON SPACE CENTER 
FISCAL YEAR 1975 ESTIMATES 

CONSTRUCTION OF ORBITER HORIZONTAL FLIGHT TEST FACILIT IES 
FLIGHT RESEARCH CENTER 

PERSPECTIVE 
-(FLIGHT TEST HANGAR) 



LYNDON E. JOHNSON SPACE CENTER 
FISCAL YEAR 1975 ESTIMATES 

COhiSTRUCTION OF ORBITER HORIZONTAL FLIGHT TEST FACILITIES 
FLIGHT RESEARCH CENTER 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

-- 
PROJECT TITLE Modifications f o r  C r e w  Training F a c i l i t i e s  

LOCATION Lyndon B. Johnson Space Center 

FY 1975 CoF ESTIMATE $420,000 
~~ ~ 

COGNIZANT INS~LLLATION: Lyndon B. Johnson Space Center 

LOCATION OF PROJECT: Houston, Harris County, Texas 

COGNIZANT --- PROGEAM OFFICE: Off ice  of Manned Space F l igh t  

FY 1974 AND jXIOR YEARS CoF FUNDING: 

Planning a.rtd Design $30,000 
Construct i.cm 2,610,000 

Total  FY 1974 and Pr ior  Y e a r s  $2,640.000 

SUMMARY PURP_C,SE AND SCOPE: 

This pro jec t  provides f o r  modifications of t he  Mission Simulation and 
Training F a c i l i t y ,  Building 5, t o  accommodate the  Shu t t l e  
Horizontal  F l igh t  Simulator and Shut t le  Mission Simulator computer. The 
work i s  required to  provide capab i l i t y  f o r  t r a in ing  the  f l i g h t  crews and 
ground con t ro l l e r s ,  and developing procedures f o r  operat ing the  s h u t t l e  
i n  the  atmosphere and ou te r  space. 

PROJECT JUSTIFICATION: 

A pr inc ipa l  f a c t o r  f o r  t he  success of manned space f l i g h t  programs t o  
d a t e  can b e  a t t r i b u t e d  t o  an in t ens ive  f l i g h t  crew t r a in ing  program ca r r i ed  
out  by using mission simulators.  
F a c i l i t y  w a s  spec i f i ca l ly  designed and constructed as a t r a in ing  base f o r  
the  f l i g h t  crew using unique simulation equipment. To da te ,  t h i s  f a c i l i t y  
has successful ly  supported the  e s s e n t i a l  crew t r a i n i n g  a c t i v i t i e s  f o r  the  
Gemini, Apol'lo ant1 Skylab programs. This p r o j e c t  provides the  i n i t i a l  and 
necessary modifications t o  adapt t h e  f a c i l i t y  for t he  s h u t t l e  crew t:raining 
requirements, 

The Mission Simulation and Training 
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To support  spac.e shuttle! program requirements i t  is  necessary,  a t  t h i s  
t i m e ,  t o  pro~xme and i n s t a l l  a s h u t t l e  Horizontal  F l i g h t  Simulator and a 
Shut t le  Miss,ion Simulator computer. The f i r s t  i s  required to  t r a i n  the  
crew i n  flyil ig the  o r b i t e r  i n  the  a i rborne  mode, while  the  l a t te r  i s  re- 
quired t o  i n i t i a t e  t h e  software development and b e t t e r  def ine  the  t o t a l  
s h u t t l e  mission simulation needs. The Horizontal  F l i g h t  Simulator cons is t s  
of a crew s t a t i o n  and an i n s t r u c t o r  s t a t i o n  with t h e  associated d isp lays ,  
cont ro ls  and animated winclow scenes. Using t h i s  equipment, t h e  crew i s  
a b l e  to  t r a i n ,  develop and use the  procedures and techniques f o r  normal 
and emergenc.y :Elight s i t u a t i o n s  while  incur r ing  no personal r i s k .  This 
p ro jec t  provides the  f a c i l i t y  modifications necessary t o  support these 
a c t  i v i  t i es . 

The Horizontal  F l igh t  Simulator must be  "on l i ne"  one year  before  the  
f i r s t  h.orizonta1 f l i g h t  test. The Shut t le  Mission Simulator computer must 
a l s o  be  ava i l ab le  about t he  same time t o  m e e t  the  crew t ra in ing  require-  
ments. To achieve these  milestones,  i t  i s  necessary t o  s ta r t  f a c i l i t y  
modific.ation i n  t he  FY 1975 t i m e  frame. 

PROJECT DESCRIPTION : 

This p ro jec t  provides f o r  modifications to  the  Mission Simulation and 
Training F a c i l i t y ,  Building 5, t o  house the  s h u t t l e  Horizontal  F l igh t  
Simulator and the  Shu t t l e  Mission Simulator computer. For the  Horizontal  
F l igh t  Simulator, t he  work includes t h e  i n s t a l l a t i o n  of  a 3,000 p s i  
(211 Kg/square centimeter) hydraul ic  pump, and 2-inch (5.1 centimeter) 
d i s t r ibu t i a r .  l i n e s  t o  and from t h e  simulator,  procurement and i n s t a l l a t i o n  
of 225 KVA t.ransformer t o  provide t h e  required power to  the hydraul ic  
equipment, strengthening the  ex i s t ing  f l o o r  foundation f o r  t h e  simulator 
moving base,  rearranging p a r t i t i o n s  and re rout ing  r e l a t e d  u t i l i t i e s .  

For the Shut t le  Mission Simulator computer, t he  modifications include 
changes t o  t:he ex i s t ing  ra i sed  f l o o r  system, re rout ing  electrical  cabl ing 
and a i r  cortclitioning ducts  and rearranging room p a r t i t i o n s .  I n  addi t ion ,  
the  ex is t ing  Shylab dynamic crew procedures simulator w i l l  be disassembled 
and removed t o  provide s torage  space i n  support  of crew t r a i n i n g  a c t i v i t i e s .  

PROJECT COST ESTIMATE: --- 

Land Acquir;:iti.on, 

Construction 

Horizon ta:L filigh t simulator 
a rea  modifications 

Unit of  
Measure Quantity 

LS --- 

Total  
cos t  

$420,000 

90 , 000 
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Shut t le  mi.asion simulator 
computer' modifications 

Hydraulic power and transformer 
s t a t i o n s  

Rehabt l i ta t ion  and equipment 
removal 

Equipmeig 

Fa l lou t  Shel.i:er: (Not Feasible)  

Unit of  
Mea sure  Quantity 

Unit To t a l  
cos t  cos t  

--- $44 , 000 

--- 126,000 

--- 160,000 

$420,000 

This pro jec t  provides f o r  t h e  f a c i l i t y  modifications required for housing 
the  Horizontal  F l igh t  Simulator and associated equipment, and t h e  Shut t le  
Mission Simu:Lator computer complex. The Horizontal  F l i g h t  Simulator and 
the  Shu t t l e  J%issi.on Simulator computer and associated equipment w i l l  be  
developed and procurred from the  R&D appropriation. Exis t ing simulation 
equipment, TTiIluedl a t  about: $4.3  mil l ion ,  w i l l  a l s o  b e  used i n  conjunction 
with the Ho:cLzontal Flight: Simulator. 

E'UTURE CoF 'EST:CMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

It i s  est: inated t h a t  approximately $500,000-1,000,000 w i l l  be  required 
i n  fu tu re  year!; for housing the  Shut t le  Mission Simulator, and o the r  
f a c i l i t y  modifications i n  support of  crew t ra in ing .  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

I---- I 
PROJECT TITLE Modif ica t ion  of  t h e  Vib ra t ion  and Acoust ic  T e s t  

FY 1975 CoF ESTIMATE 

- F a c i l i t y  

Lo CATION Lyndon B. Johnson Space Center 

COGNIZANT --- INSTALIATION: Lyndon B. Johnson Space Center 

LOCATION OF --- PROJECT: Hous ton,  Harris County, Texas 

COGNIZANT PR~XIIAM -- OFFICE: O f f i c e  of Manned Space F l i g h t  

FY 1974 AND PRIOR YEARS CoF FUNDING: --- 
Planning and Design 
Construct  ion 

$249,000 
6,610,000 

To ta l  Ff 1974 and P r i o r  Years $6,859,00Q 

SUMMARY PURPOSE AND SCOPJ: --- 
This  p r o j e c t  r e h a b i l i t a t e s  and upgrades the  a m p l i f i e r  c a p a b i l i t y  i n  t h e  

Vib ra t ion  and Acoust ic  T e s t  F a c i l i t y ,  Bui lding 49, a t  t h e  Johnson Space 
Center. This upgrading i s  necessary  t o  improve t h e  r e l i a b i l i t y  and 
e f f i c i e n c y  of t he  a m p l i f i e r  system i n  support  of space s h u t t l e  v ib ro -  
a c o u s t i c  t e s t i n g .  This t e s t i n g  w i l l  be  performed on components and 
fuse l age  s e c t i o n s  of t h e  o r b i t e r  veh ic l e .  The upgrading i s  t o  be  
accomplished by replacing, t h e  e x i s t i n g  obso le t e  a m p l i f i e r s  wi th  a 
cu r ren t  and more r e l i a b l e  a m p l i f i e r  system. 

PROJECT JUSTIFICATION: --- 
The o r b i t e r  w i l l  be sub jec t ed  to  severe no i se  impingement during l i f t -  

o f f ,  boos t  and r e -en t ry .  This w i l l  s i g n i f i c a n t l y  a f f e c t  t he  s t r u c t u r a l  
design of t h e  o v e r a l l  s h u t t l e  veh ic l e .  For t h i s  reason,  a v ib ro -acous t i c  
tes t  program t h a t  w i l l  s u b j e c t  components and l a r g e  segments of t h e  o r b i t e r  
v e h i c l e  t o  t h e  n o i s e  envi.ronment t o  be encountered throughout t h e  mission 
p r o f i l e  has  been determined e s s e n t i a l  f o r  s h u t t l e  development. To provide 
t h i s  b a s i c  c a p a b i l i t y ,  t h e  FY 1973 Construct ion of F a c i l i t i e s  program i n -  
cluded a p r o j e c t  f o r  modi.fying the  e x i s t i n g  Vib ra t ion  and Acoust:ic Test 
F a c i l i t y  a t  t h e  .Johnson Space Center.  That p r o j e c t  provided for. modifying 
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t h e  e x i s t i n g  r eve rbe ran t  a c o u s t i c  chamber, i nc reas ing  t h e  compressor and t h e  
n o i s e  genera.t:ion c a p a b i l i t i e s  and adding a son ic  f a t i g u e  test  c e l l  f o r  t e s t i n g  
o r b i t e r  segment.s wi th  t h e  thermal p r o t e c t i o n  system. This cons t ruc t ion  work 
i s  i n  progress  toward meeting the  program test  requirements .  This FY 1975 
r eques t  i s  rc!qu.ired t o  r e h a b i l i t a t e  t he  h igh  power a m p l i f i e r  system used i n  
d r i v i n g  t h e  noi.se gene ra to r s  and shakers .  This work i s  needed t o  inc rease  
t h e  re l i . ab i l j . ty  and e f f i c i e n c y  of t h e  v ib ro -acous t i c  test  program. 

To subjec t  t h e  o r b i t e r  hardware t o  t h e  appropr i a t e  a c o u s t i c  and aerodynamic 
f l i g h t  environnien t ,  vary ing  s i z e s  of horns,  n o i s e  gene ra to r s  and shakers  
are inst:alletl  a t  proper l o c a t i o n s  i n s i d e  t h e  walls of t h e  t es t  chambers. These 
n o i s e  gene ra to r s  and e lec t ro-mechanica l  shakers  are a c t i v a t e d  by varying 
power l e v e l s . ,  t:he magnitude of which depend on t h e  n o i s e  and v i b r a t o r y  fo rces  
t o  be simulatecl. The a m p l i f i e r s  are used t o  amplify t h e  c o n t r o l  and pre-  
programmed elec:tric c u r r e n t  which a c t i v a t e s  t h e  n o i s e  gene ra to r s  and shakers  
t o  the  propel: power l e v e l .  Some of t h e  e x i s t i n g  a m p l i f i e r s ,  s p e c i f i c a l l y  
those concernecl wi th  t h e  h igh  power levels,  t h a t  were used f o r  Apollo and 
Skylab t e s t i n g  have d e t e r i o r a t e d  and become s e r i o u s l y  u n r e l i a b l e .  This 
p r o j e c t  provides  f o r  replacement of those obso le t e  u n i t s  with a more 
r e c e n t l y  developed and more r e l i a b l e  ampl i f i e r  system. 

The ex is t i r ig  high power a m p l i f i e r s  are 8-10 yea r s  o ld  and because of  t h e i r  
age incur  f requent  "down-time" wi th  r e s u l t a n t  reduced r e l i a b i l i t y  and more 
d i f f i c u l t  ma:ini:enance and opera t ion .  A l l  of  t hese  adverse  f a c t o r s  have be- 
come more severe and more c r i t i c a l  during t h e  p a s t  two yea r s ,  subsequent t o  
the  FY 1973 budget estimates. I n  a d d i t i o n ,  replacement p a r t s  have become 
inc reas ing ly  more d i f f i c u l t  t o  acquire .  For t h e s e  reasons  replacement of 
t h i s  a m p l i f i e r  equipment, wh i l e  n o t  included i n  the  c i t e d  FY 1973 p r o j e c t ,  
i s  now urgerii: ancl necessary.  
w i l l  g r e a t l y  inc rease  the  e f f i c i e n c y  and r e l i a b i l i t y  of t h e  t e s t i n g ,  and 
a t  t he  s a m e  z i n i e  reduce t h e  "down-time" and the  r e l a t e d  i n e f f i c i e n c i e s  of  
maintenance ;and opera t ion .  This work i s  r equ i r ed  i n  FY 1975 t o  support  
t he  major vhbro-acoust ic  t e s t i n g  t h a t  i s  scheduled t o  s ta r t  i n  e a r l y  
CY 1976, 

The a m p l i f i e r  system reques ted  i n  t h i s  p r o j e c t  

PROJECT DESCIlIl?TION: --- 
This  p r o j t x t  involves  work i n  t h e  Vib ra t ion  and Acoustic T e s t  F a c i l i t y ,  

Bui lding 49:, providing f o r  t h e  replacement of t h e  h igh  power ampl i f i e r s .  
This w i l l  be accomplished through t h e  replacement of the  d e t e r i o r a t e d  
e x i s t i n g  amp1i:Eiers wi th  a u n i f i e d  power a m p l i f i e r  system, made up of 40 
improved, pixseni:ly a v a i l a b l e  type  a m p l i f i e r  modules , and p e r i p h e r a l  
e qu ipmeii t . 

Small autoinaizic: checkout and performance monitoring equipment w i l l  a l s o  be 
included t o  improve e f f i c i e n c y  and p roduc t iv i ty  of t he  vibro-acous t i c  tes tin@;. 
The subsystem w i l l  have t h e  f l e x i b i l i t y  t o  work s imultaneously o r  independently 
wi th  any s i n g l e  o r  a l l  v ib ro -acous t i c  e x c i t a t i o n  systems suppor t ing  t h e  
acous t i c  and v i b r a t i o n  l a b o r a t o r i e s  and son ic  f a t i g u e  test ce l l .  
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PROJECT cosr ESTIMATE : --- 
Unit  of Unit T o t a l  
Measure Quant i ty  -, cost c o s t  

Construct  ion $46 , 000 ---- 
F a c i l i t y  modi f ica t ions  LS --- --- 46,000 

Equipment 364,000 

Amplifiger system 
Checkout equipment 

Fal lo-ut  She1 ter (Not Feas ib l e )  - - -  --- --- --- ------ 
TOTAL 

FUTURE CoF --- ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

A p o t e n t i a l  ,requirement amounting t o  approximately $1.5 m i l l i o n  may be 
r equ i r ed  t o  in txease  t h e  n o i s e  level t e s t i n g  c a p a b i l i t y  of  t h i s  f a c i l i t y .  
The v a l i d i t y  oE t h i s  requirement  w i l l  be  determined i n  t h e  nex t  year  and> 
i f  v a l i d a t e d ,  it w i l l  be  considered f o r  p o s s i b l e  i n c l u s i o n  i n  t h e  FY 1976 
estimates. 
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LYNDON 0 .  JOHNSON SPACE C E N T E R  

FISCAL YEAR 1975 ESTIMATES 
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FISCAL YEAR 1975 ESTIMATES 
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LYNDON 6. JOHNSON SPACE CENTER 

FISCAL YEAR 1975 ESTIMATES 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

PROJECT TITLE Cons t ruc t ion  of Materials Test F a c i l i t y  

LOCATION White Sands Test F a c i l i t y  

FY 1975 CoF ESTIMATE $790,000 

COGNIZANT INSTALLATION: Lyndon B. Johnson Space Center 

LOCATION O E P R O J E C T :  Lacs Cruces, Dona Ana County, New Mexico 

COGNIZANT PROGRAM OFFICE:: O f f i c e  of Manned Space F l i g h t  

FY 1974 --- AND PRIOR YEARS CoF FUNDING: 

Planning and Design 
Construct  i 0 . n  

$61,000 - -- 
Tota l  FY 1974 and P r i o r  Years $61.000 

SUMMARY PURPOSE -- AND SCOPE: - 

The purpose of t h i s  p r o j e c t  i s  t o  provide c a p a b i l i t y  f o r  hazardous mate? 
r i a l s  t e s t i n g  and c e r t i f i c a t i o n  i n  a s a f e  and r e l i a b l e  environment. This 
p r o j e c t  inc ludes  cons t ruc t ion  of a conc re t e  s t r u c t u r e  housing n ine  test  ce l l s  
and a tes t  lcoii trol  c e n t e r  t h a t  w i l l  r e p l a c e  e x i s t i n g  substandard? inadequate  
and potentL31:Ly unsafe  f a c i l i t i e s .  

PROJECT JUS'IIIPICATION: -- 

The White Sands T e s t  F a c i l i t y  has performed t h e  ma jo r i ty  of materials 
tes t ing ,  qua L i f i ca t ion  and c e r t i f i c a t i o n  i n  support  of t h e  Apollo and Skylab 
programs. I t  has t h e  q u a l i f i e d  personnel ,  t h e  equipment and t e s t  appara tus ,  
and t h e  en$; ineer ing l a b o r a t o r i e s  t o  e f f e c t i v e l y  c a r r y  ou t  t h e  materials 
t e s t i n g  func:tFons. For these  reasons,  t h e  White Sands T e s t  F a c i l i t y  has  been 
determined to be t h e  optimum s i t e  f o r  materials q u a l i f i c a t i o n  and c e r t i f i -  
c a t i o n  i n  support  of t h e  o r b i t e r  development. Work i n  t h e s e  areas has been 
s t a r t e d .  

C e r t a i n  of t:he materials t e s t i n g  i s  considered hazardous i n  t h a t  t h e  
material sanip1.e~ are t e s t e d  f o r  c o m p a t i b i l i t y  w i th  l i q u i d  oxygen, a i r ,  and 
hypergol ic  f u e l s  a t  both low and high pressures .  For Apollo, t h e s e  hazard- 
ous ac t : iv i t  i e s  w e r e  c a r r i e d  out  i n  temporary, sk id  mounted and p re fab r i ca t ed  
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metal structures using sand bag barricades. Controls were manual and, 
because the facilities were remote and scattered, adequate fire protection 
could not be effectively or economically provided. This project: is required 
to provide an adequate facility that can carry out these hazardous functions 
in a reliable, efficient and safe manner. 

In June 1972, an accident, involving personal injury, occurred at White 
Sands while carrying out certain material testing. This accident was direct- 
ly attributable to a lack. of adequate facilities. As a result, it was de- 
termined that the hazardous testing activities would be greatly curtailed 
until more adequate facilities were provided. For that reason, via minor 
construction, there will be provided twelve concrete test cells; and, a 
trailer will be modified for use as a control center. This work is currently 
in progress. 
and support space as well as a permanent test control center. The test 
control center will repla.ce the trailer and serve as the central control 
facility for all hazardous test cells. This project therefore i s  needed to 
satisfy the total requirement for hazardous materials testing at White Sands 
in support of the shuttle orbiter program. 

This FY 1975 request provides nine additional concrete cells 

Materials testing, qualification and certification is an essential and a 
"heavy-load" activity in support of developmental space programs. 
Apollo, some 3,600 different material samples were subjected to a total of 
approximately 21,000 tests at the White Sands Test Facility. It is estimated 
that materials testing for the shuttle will be comparable in terms of work- 
load. In view of the amount of testing and in light of the accident, it is 
essential that safer and more adequate facilities be provided. 

For 

Materials are tested to determine flash and fire points at different 
pressures, compatibility with different gaseous and liquid propellants, 
flame propagation rates, off-gassing characteristics, mechanical and pneu- 
matic impact effects, material odor in certain flight environments and 
effects of aging on materials exposed to oxygen and air. With this project, 
the existing facilities a.t White Sands will be capable of accomplishing 
these materials test objectives. This project is required now to meet the 
heavy materials testing workload that is expected to peak in the late 
CY 1975 and aearly CY 1976 time frame. 

PROJECT DESCRIPTION: ---- 
This project will provide for the construction of a concrete facility in 

support of hazardous materials testing. The facility will be approximately 
8,000 square feet (743.2 square meters) and will consist of a test cell area 
connected t3 a two-story building. The test cell area will include nine 
cells for hazardous materials testing in the simulated flight environments. 
The fluid media includes liquid oxygen, gaseous oxygen, gaseous nitrogen and,' 
or air environment. The two-story building will house a nonhazardous testing 
laboratory and test preparation area on the first floor and the test control 
center on the second floor. 
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Related u t i l i t i e s  extensions,  f i r e  p ro tec t ion ,  instrumentat ion and con t ro l  
systems, s i t e  work, a 250 foo t  x 20 foo t  (76.2 m e t e r s  x 6.1 meters) access  
road and parking w i l l  be provided. 
i n s t a l l i n g  eKi:;ting equipment, including gaseous and l i q u i d  s to rage  vesse l s ,  
and test  equipment and f i x t u r e s  a t  t h i s  site. 

The work a l s o  includes r e loca t ing  and 

PROJECT COST ESTIMATE: 

Land Acquis fiiion 

Cons tructior! 

Concrete buil.di.ng 
Outside u t i l i . t i . es  (water, 

S i t e  work and paving 
e 1 e c : t r i c : a l  and mechanical.) 

Equipment 

Ins  t rumen t ii t i on and con is r o  1 

Reloca.tion. and i n s t a l l a t i o n  
system 

of e x i s t  i.ng equipment 

F a l l o u t  She l t e r  (Not Feasible)  

Unit of 
Measure 

--- 

SF 

LS 
LS 

LS 

LS 

--- 

Tota l  
c o s t  

--- 

@44,000 

304,000 

80,000 
60,000 

346,000 

1'70,000 

- 

176,000 

--- -- 
$7 90.000 -~ 

This p r o j e c t  includes the  i n s t a l l a t i o n  of e x i s t i n g  test  equipment, f i x -  
t u re s ,  and gaseous and l i q u i d  s to rage  vessels valued a t  approximately 
$600,000. 

FU"RE CoF ESTIMATED FUNDING REQUIRED To COMPLETE THIS PROJECT: 

For p re sen t ly  planned usage, t he re  a r e  no c u r r e n t l y  foreseen f u t u r e  
funding requireinents necessary t o  complete t h i s  p ro jec t .  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

PROJECT TITLE Modifications f o r  Solid Rocket Booster S t ruc tu ra l  T e s t  
Fac i l i t i es  

LOCATION Marshall Space F l i a h t  Center 

FY 1975 CoF ESTIMATE $2,590,000 

COGNIZANT --- INSMLLATION: Marshall Space F l i g h t  Center 

LOCATION 0% PROJECT: Huntsvil le,  Madison County, Alabama 

COGNIZANT --- :PROGRAM OFFICE: Off ice  of  Manned Space F l i g h t  

FY 1974 AND PRIOR YEARS CoF FUNDING: --- 
Planning and Design 
Cons t r u c t  ion 

Total IW :I974 and P r io r  Y e a r s  

$194 , 000 
4,308,000 

$4.502.000 

SUMMARY PUliPOSE AND SCOPE: 

The purpose of t h i s  p r o j e c t  i s  t o  modify t h e  e x i s t i n g  Static T e s t  Tower 
West, 13uilding 4572, and t h e  S-IB Dynamic  T e s t  Stand, Building 4557, a t  t h e  
Marshall Space ]?light Center (MSFC) t o  provide c a p a b i l i t y  f o r  s t r u c t u r a l  
t e s t i n g  of the s o l i d  rocket booster (SRB) case. This c a p a b i l i t y  i s  
essent:ial i:o support t h e  design, development, and v e r i f i c a t i o n  of t h e  
s t r u c t u r a l  tn1teg;rity and r e u s a b i l i t y  of  t h e  s o l i d  rocke t  booster. 

PROJECT JUSCIPICATION: 

The space s h u t t l e  veh ic l e  i s  comprised of an  o r b i t e r ,  external tank, and 
two s o l i d  imctcet: boosters.  The s o l i d  rocket boos te rs ,  which provide t h e  
major portiion of t h e  t h r u s t  (approximately 1.25 m i l l i o n  pounds each) , are 
a t tached  t o  t h e  ex te rna l  tank i n  t h e  launch configuration. 
s t r u c t u r a l  components of  t h e  s o l i d  rocket boos te r  inc lude  t h e  s o l i d  rocket 
motor, forward and a f t  s k i r t ,  external tank a t tached  s t r u c t u r e s ,  and a nose 
cone. These components w i l l  be subjected t o  ex tens ive  stress loadings from 
the  t i m e  t h e  three  s h u t t l e  elements are mated through t h e  launch, separation, 
and rec:ovei~r phases of esch mission. 
booster t o  withstand these  g rea t  forces ,  coupled with t h e  s t r i n g e n t  requi re -  

The major 

The a b i l i t y  of  t h e  s o l i d  rocket 
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ments of  mj.ni.mum weight and r e u s a b i l i t y  d i c t a t e  t h e  need f o r  a ground 
s t ruc tu ra l .  test program, This tes t  program w i l l  v e r i f y  the  s t r u c t u r a l  
i n t e g r i t y  of t h e  s o l i d  rocket  boos te r  assemblies during launch, f l i g h t ,  
and recovery operat ions.  
withstand the  water  pressure  during t h e  recovery phase, t he  case must a l s o  
be  t e s t ed  while submerged i n  water. This p r o j e c t  i s  necessary t o  provide 
t h e  capabi1.it.y t o  ca r ry  out  t h i s  s t r u c t u r a l  tes t  program. 

To v e r i f y  t h e  s t r u c t u r a l  a b i l i t y  of  t h e  SEU3 t o  

Because clf t h e  l a r g e  s i z e  o f  t he  boos te r ,  approximately 1 2  f e e t  i n  diameter x 
145 f e e t  long (3.7 m e t e r s  x 44.2 meters) ,  and the  hazardous na tu re  of  t he  t e s t i n g ,  
l a r g e  test f a c i l i t i e s  wi th  a s u i t a b l e  l o c a t i o n  f o r  t h e  hazardous act ivi t ies  
w i l l  be  required.  
s a t i s f y  these requirements. The da ta  a c q u i s i t i o n  and instrumentat ion system 
required t c  support  this: program i s  a v a i l a b l e  i n  the  S t ruc tures  and 
Mechanics Iaboratory,  Building 4619, a t  MSFC. This system i s  being 
r e h a b i l i t a t e d  and modified with FY 1973 Construction of F a c i l i t i e s  funds 
s p e c i f i c a l l y  t o  support  t h e  s t r u c t u r a l  test  program f o r  t h e  s o l i d  rocket  
booster  a s  wel l  a s  the  ex te rna l  tanks. 

These se l ec t ed  f a c i l i t i e s ,  with modif icat ions,  w i l l  

To achieve the  f i r s t  manned o r b i t a l  f l i g h t  as cu r ren t ly  scheduled, t he  
SRB s t r u c t u r a l  test program must s ta r t  i n  t h e  second h a l f  of CY 1976. The 
modif icat ion and act ivat : ion work, t o  achieve operable  f a c i l i t i e s  f o r  t h i s  
t e s t i n g ,  i s  estimated t o  r equ i r e  approximately 18-22 months. CorrespondingI.y, 
t h i s  f a c i l i t y  work must be  i n i t i a t e d  i n  l a t e  CY 1974 t o  meet program re- 
quirements. 'This r equ i r e s  t h a t  FY 1975 Construction o f  F a c i l i t i e s  resources  
be a v a i l a b l e  fo r  t h a t  purpose. 

PROJECT DESCRIPTION: --- 
This p r o j e c t  w i l l  provide f o r  modif icat ions t o  t h e  e x i s t i n g  S ta t ic  T e s t  

Tower West, BniIding 4572, the tes t  s tand annex and area systems, and t h e  
S-IB Dynamic Test  Stand, Building 4557, a t  Marshall Space F l i g h t  Center. 

The work a t  t h e  S t a t i c  Test  Tower West includes:  extension of flame 
t rench by l+O .feet (12.2 meters),  widening of flame t rench by 6 f e e t  (1.8 
meters:) and piroviding a new re inforced  concre te  foundation, a new s t ruc tura l .  
load frame and enclosure,  and a platform f o r  s tacking  SRB segments. R e -  
furbishment o:€ t h e  test  stand annex, including the  i n s t a l l a t i o n  of a new 
contro:t system, conversion of t he  e x i s t i n g  RP-1 f u e l  s to rage  system t o  a 
p re s su r i za t ion  system, and extension of u t i l i t y  systems, w i l l  a l s o  be  
accomplish et1 . 

The work a t  t h e  S-IB Dynamic T e s t  Stand, Building 4557, includes:  re- 
furbishment of  t h e  e x i s t i n g  75 ton  (68.0 m e t r i c  tons)  de r r i ck ,  cons t ruc t ion  
of  a new water loading tank approximately 15  f e e t  i n  diameter x 93 f e e t  
high (4.6 meters x 28.3 meters) ,  r e l a t e d  loading rods,  f i x t u r e s  and 
modific:aticin t o  s i x  access  platforms. 
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PROJECT COST ESTIMATE : -- 

Land Acqu i s ;  :L t ioq  

Construction 

Unit of 
Measure Quant i ty  

S ta t ic  T e s t  Tower West modifications 
Extension o f  flame trench area  LS 
New re inforced  concrete 

foundation CY 
New load frames and enclosures LS 
New stacking platform LS 

Refurbishment of tes t  stand annex LS 
Pressuriza t i on  system and u t i l i t i e s  

ex t ens ion  LS 
S-IB Dynamic T e s t  Stand modi - 

f i c a t i o r  s --- 
Equi pmeg 

Control system LS 

Fa l lou t  She l t e r  (Not Feasible) --- ---- 

--- 
--- 

TOTAL 

To tall 
cos t  

$1,956,000 

1,416,000 
(105,000) 

(288,000) 
(982,000) 
(41,000) 
15,000 

79,000 

446 , 000 

634,000 

634 , 000 

$2.590.000 

Additional noncollatera.1 test  equipment such as s t r a i n  gauges, sensors, 
load applic.ation hardware!, and r e l a t e d  equipment t h a t  i s  sensit i .ve t o  the  
SRB tes t  a r t i c l e  w i l l  be  funded from t h e  Research and Development appropri-  
a t ion .  
mi l l ion .  

The cos t  o f  t h i s  equipment i s  estimated to  be approximat.ely $2 

FUTURE CoF ---- ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

For present ly  planned usage, there  are no cu r ren t ly  foreseen fu ture  
funding requirlments necessary to  complete t h i s  pro jec t .  
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MARSHALL SPACE FLIGHT CENTER 
FISCAL YEAR 1975 ESTIMATES 

MODIFICATIONS FOR SOLID ROCKET BOOSTER STRUCTURAL TEST FACILITIES 

(68M T) DERRICK 

N E W  LOADING 

E W  W A T E R  T A N K  
5 ' D  x 9 3 ' H / 4 . 6 M  x 

T E S T  A R T I C L E  

28.3 M) 

* S I T E  P L A N  

SOUTH E L E V A T I O N  

~ 120'-0"(36 6 M) - 
I I MOUlFY SIX ACCESS 

PLATFORMS 

0 20 40 6,O 8,0 100 FT 

G.. ..; I 

0 IO en 3c? L! ( 7 3 M )  (36.6M) 10 

P L A N  A T  E L E V A T I O N  24 ' -0"  T O  120'-0" SCALE 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

PROJECT T'I.TL,E Construction/Modification of S o l i d  Rocket Motor 
Product ion and T e s t  F a c i l i t i e s  

- 

LOCATION Various Locat ions 

FY 1975 CoF ESTIMATE $4,000,000 

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

LOCATION OFPROJECT:  To be des igna ted  

COGNIZANT PROGRAM -- OFFICE: O f f i c e  of Manned Space F l i g h t  

FY 1974 AND - PRIOR YEARS CoF FUNDING: 

Planning and Design 
Construct ion 

$320 , 000 --- 
Tota l  FY 1974 and P r i o r  Years $320.000 

SUMMARY PURPOSE - AND SCOPE: 

This p r o j e c t ,  a t  a l o c a t i o n  t o  be des igna ted ,  provides  f o r  t h e  modifica- 
t i o n s  of e x i s t i n g  f a c i l i t i e s  and/or  cons t ruc t ion  of new f a c i l i t i e s  which 
are necess3r:y t o  support  product ion and tests of t h e  s o l i d  rocke t  motors 
dur ing  t h e  Design, Development, Test and Evaluat ion (DDT&E) phase of t h e  
program. 'The f a c i l i t y  requirements f o r  t h e s e  func t ions  are s e n s i t i v e  t o  
t h e  detai:t.d p lans  of t h e  s o l i d  rocke t  motor (SRM) c o n t r a c t o r  s e l e c t e d  i n  
November :L373. Award of t h i s  c o n t r a c t  i s  being wi thhe ld  pending r e s o l u t i o n  
of a ]:rotest  made t o  t h e  General Accounting Of f i ce .  Only subsequent t o  
award can de:f ini t ive SRM f a c i l i t y  needs be de l inea ted .  This  p r o j e c t  i s  
based on t h e  most probable  requirements of t h e  s e l e c t e d  c o n t r a c t o r  us ing  
ear l ier  a n i ~ l y s i s  and a p p r a i s a l s .  

PROJECT JUSTIFICATION: - 

A con t rac to r  has been s e l e c t e d  f o r  t h e  product ion and t e s t i n g  of s o l i d  
rocke t  motors (SRM's) f o r  t he  space s h u t t l e .  Based on d i scuss ions  and 
f a c i l i t y  requirement reviews wi th  t h i s  c o n t r a c t o r  be fo re  t h e  formal pro- 
posa l s  were submit ted,  f ac i l i t i e s  needs i n  terms of s i t e  l o c a t i o n s ,  scope 
of faci1it::lea requi red ,  phasing of needs and t h e  use  and modi f ica t ion  of 
e x i s t i n g  fac i . l i . t i es  versus  cons t ruc t ion  of new ones were f a i r l y  w e l l  iden- 
t i f i e d .  €Iow~!ver, i n  l i g h t  of t h e  c o n t r a c t  award being wi thhe ld ,  p r e c i s e  
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f a c i l i t y  requirements cannot be determined. This  p r o j e c t  i s  based on mod- 
i f y i n g  and u.sing e x i s t i n g  f a c i l i t i e s  f o r  s o l i d  rocke t  motor product ion and 
tes t  requi.rements; and i s  es t imated  t o  inc lude  t h e  most probable  r equ i r e -  
ments of t he  s e l e c t e d  c o n t r a c t o r  f o r  t h e  DDT&E phase of the  program. 

I f  a c o n t r a c t  i s  awarded t o  t h e  s e l e c t e d  c o n t r a c t o r ,  NASA w i l l  proceed 
a t  t h a t  t i m e  t o  confirm and more f u l l y  d e l i n e a t e  t h e  f a c i l i t y  needs of t h e  
con t r ac to r .  The sequence of events  w i l l  c o n s i s t  o f ;  nego t i a t ions  to  de- 
s c r i b e  the  government and c o n t r a c t o r  r e s p o n s i b i l i t i e s ;  i d e n t i f i c a t i o n ,  j u s -  
t i f i c a t i o n  and scoping of each SRM p r o j e c t  element;  agreement on  f a c i l i t y  
a c q u i s i t i o n  sclhedules t o  s a t i s f y  DDT&E SRM requirements  and program m i l e -  
s t ones ;  and cos t  v a l i d a t i o n  of SRM f a c i l i t y  p r o j e c t  estimates. 

To ,achieve t h e  f i r s t  manned o r b i t a l  f l i g h t  mi les tone  as c u r r e n t l y  ap- 
proved, t h e  Eirst SRM t e s t  a r t i c l e  must be  produced and t e s t e d  i n  t h e  f i r s t :  
h a l f  (of CY 1'376. To support  t h i s  goa l ,  t h e  SRM f a c i l i t y  requirements  must 
be in i t i a i i zd  i n  t h e  FY 1975 t i m e  frame. 

PROJECT DlXCIIIPTION : ------ 
A s o l i d  rocke t  motor w i l l  i nc lude  a steel cas ing  approximately 142 inches 

(360.7 cen1siniet:ers) i n  diameter  and 100-120 f e e t  long (30.5 - 36.6  meters ) .  
The cas ing  could be made i n  t h r e e  o r  more segments. The cas ing  segments 
w i l l  be  processed and f i l l e d  wi th  t h e  s o l i d  p r o p e l l a n t  f u e l  a t  t h e  produc- 
t i o n  p lan t  before  sh ipping  t o  t h e  launch s i t e  f o r  s tacking .  F a c i l i t i e s  
requi red  t o  support  SRM development w i l l  i nc lude  c a p a b i l i t i e s  to manufac- 
t u r e  t h e  cas ing ,  produce t h e  p r o p e l l a n t s ,  cast  them i n  t h e  case, f i n i s h  
t h e  segment.s and prepare  them f o r  shipment. The b a s i c  s o l i d  p r o p e l l a n t s  
ingredien t5  inc lude  aluminum, polymer, and t h e  ammonium p e r c h l o r a t e  
ox id i ze r .  T h e s e  i ng red ien t s  must be received,  inspec ted ,  condi t ioned  and 
mixed i n  c e r t a i n  determined q u a n t i t i e s ,  cast  i n t o  t h e  cas ing  arid cured 
under a c o n t r o l l e d  environment. To support  t h e s e  func t ion ,  t h e  SRM pro- 
duc t ion  p l a n t  m u s t  have t h e  c a p a b i l i t i e s  t o  c a r r y  ou t  t h e s e  activities. 

Typical  c a p a b i l i t i e s  w i l l  include:  a cas ing  p repa ra t ion  f a c t l i t y ;  f u e l  
s t o r a g e  and p repa ra t ion  f a c i l i t i e s ;  o x i d i z e r  s to rage ,  cond i t ion ing  and 
gr inding  f a c i l i t i e s ;  mix:ing, c a s t i n g  and cu r ing  f a c i l i t i e s ;  f i n i s h i n g  and 
in spec t ion  f a c i l i t i e s ,  and suppor t ing  l a b o r a t o r i e s .  I n  a d d i t i o n ,  a t es t  
s t and  f o r  t e s t  . f i r i ng  of t he  SRM w i l l  a l s o  be requi red .  

E a r l y  p re l iminary  d a t a  evolved wi th  t h e  s e l e c t e d  c o n t r a c t o r  i nd ica t ed  
cons iderable  e x i s t i n g  c a p a b i l i t y  which r equ i r ed  some mod i f i ca t ion  o r  

t a i l o r i n g "  t o  manufacture and test  t h e  space s h u t t l e  s o l i d  rocke t  motor. 
Included w e r e  modi f ica t ions  t o  such f a c i l i t i e s  as those  requi red  f o r  c a s e  
p r e p a r a t i o n ,  c a s t i n g  and cur ing ,  nozz le  p repa ra t ion  and t h e  tes t  bay. 
These f ac i l . i t y  modi f ica t ions  w i l l  be r equ i r ed  i n  o rde r  t o  meet the  f i r s t  
SRM development f i r i n g  m w  scheduled f o r  t h e  f i r s t  h a l f  of CY 1976. 

11 
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PROJECT COST- ESTIMATE : 

Land Acquis i t ion  

Cons t r u c t i c n  --- 
Modif ica t ion  of faci l i - t ies  

Case p repa ra t ion  
Cast and cure  
Nozzle p repa ra t ion  
T e s t  bay 

Equipment 

F a l l o u t  S h e l t e r  --- (Not Feas ib l e )  

Unit  of 
Measure 

--- 

LS 
LS 
LS 
LS 

--- 
--- 

Tota l  
c o s t  

$4,000,000 

1,300,000 
1,400,000 

500,000 
800,000 

.$4.000.000 - 

FUTURE CoF-ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

To complete f a c i l i t y  modi f ica t ion  t o  s a t i s f y  t h e  DDT&E requirement ,  some 
a d d i t i o n a l  resources  may be necessary  bu t ,  t h e  d e t a i l s  and e x t e n t  of t h i s  
p o s s i b l e  ne2d cannot now be es t imated .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

R e h a b i l i t a t i o n  and Modif ica t ion  

Page No.  .- 

Summary oE P r o j e c t  Amounts by 
Locat ion and Cognizant O f f i c e  ----- 

O f f i c e  of  Manned Space F l i g h t :  ----- $3,385,000 

Johnson :Space Center . .  . . . . . . . . . . . . . . . . . . . . . 1,163,000 
Kennedy ,Space Center. .  . . . . . . . . . . . . . . . . . . . . . 967 , 000 
Marshal'L Space F l i g h t  Center. .  . . . . . . . . . . . . . 955,000 
Various Locat ions . . . . . . . . . . . . . . . . .  ......... 300,000 

~ - -  O f f i c e  of % s 3  Science,: 4,845,000 

GGdtlard :Space F l i g h t  Center .  . . . . . . . . . . . . . . . 
Jet Propuls ion  Laboratory.  . . . . . . . . . . . . . . . . . 
Kennedy ISpiace Center . .  . . . . . . . . . . . . . . . . . . . . . 
Wa1:Lops :j t a t i on . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 

1 040 , 000 
1,650,000 

785 , COO 
1 , 370 , 000 

Of f i ce  of Aeroriautics and Space Technology: ----- 4,488,000 

he:; Research Center. .  . . . . . . . . . . . . . . . . . . . . 
F1 i g h t  Research Center . . . . . . . . . . . . . . . . . . . . . 
Langley Research Center. .  . . . . . . . . . . . . . . . . . . 
Lewis Research Center .  . . . . . . . . . . . . . . . . . . . . 

1 , 155 , 000 
560,000 

1 , 593,000 
1 , 180,000 

----- O f f i c e  of Tracking and Data Acqu i s i t i on :  682,000 

Miscel.laneous P r o j e c t s  Less Than $50,000 Each: ----- 1,500,000 - 

CF 11-4 
CF 11-7 
CF 11-11 
CF 11-12 

CF 11-13 
CF 11-15 
CF 1 1 - 1 7  
CF 11.-18 

CF 11-20 
CF 11-23 
GF 11-24 
CF 11-27 

CF 11-29 

CF 11-31 

T o t a l . #  ................................... $14.900.000 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

I---- 
PROJECT TITLE R e h a b i l i t a t i o n  and Modif ica t ion  of F a c i l i t i e s  no t  i n  

Excess of $500,000 

LO CAT I ON I Various Locat ions 

I FY 1975 CoF ESTIMATE $14,900,000 

COGNIZANT INSTALLATION: -- Various Locat ions 

LOCATION OF I?ROJECT : Various Locat ions ---- 
COGNIZANT PI:()G€WI OFFICE: Of f i ce  of t h e  NASA Comptroller 

FY 1974 AND I?Rl:OR YEARS CoF FUNDING: --- 
Planning and Design 
Cons t r u c  t fi on 

$6,135,000 
59,790,000 

Totill FY 1!374 and P r i o r  Years $65.925.000 

SUMMARY PURI?OSIS AND SCOPE : --- 
This  progicsm i s  intended t o  provide  f o r  t h e  r e h a b i l i t a t i o n  and modi f ica t ion  

of f a c i l i t i e s  a t  NASA f i e l d  i n s t a l l a t i o n s  and Government-owned i n d u s t r i a l  
p l a n t s  engaged i n  NASA a c t i v i t i e s .  Included i n  t h i s  p r o j e c t  a r e  those 
p r i o r i t y  r e h a b i l i t a t i o n  and modi f ica t ion  f a c i l i t y  needs f o r  FY 1975 which cart 
be foreseen a t  t h e  t i m e  of t he  submission of t h e s e  estimates, and which are 
es t imated  t o  c o s t  no t  i n  excess  of $500,000. The purpose of t h i s  program 
i s  t o  p r o t e c t ,  p reserve ,  and enhance the  c a p a b i l i t i e s  and use fu lness  of 
e x i s t i n g  NASA f a c i l i t i e s ,  and t o  i n s u r e  the  cont inued s a f e ,  economical, and 
e f f i c i e n t  u se  of this phys ica l  p l a n t .  While, i n  ear l ier  y e a r s ,  t h i s  
p a r t i c u l a r  program was s p e c i f i c a l l y  d i r e c t e d  toward t h e  genera l  nonprogram- 
matic segment of NASA f a c i l i t i e s ,  t h i s  i s  t h e  t h i r d  year  i n  which a d d i t i o n a l  
a t t e n t i o n  has  been given t o  these  types of f a c i l i t y  requirements generated 
by s p e c i f i c  programs or  p r o j e c t s .  

PROJECT JUSTIFICATION: 

A t  i t s  i n i t i a l  c o s t ,  t h e  e x i s t i n g  NASA phys ica l  p l a n t  t o t a l s  about $5.7 
b i l l i o n  (June 30, 1973). A cont inuing  program of r e h a b i l i t a t i o n  and modi- 
f i c a t i o n  of t hese  f ac i1 i t : i e s  i s  r equ i r ed  to:  
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a. P r o t e c t  t he  c a p i t a l  va lue  r ep resen ted  by those  f a c i l i t i e s  and t o  over- 
come the  cumulative e f f e c t s  of  wear and d e t e r i o r a t i o n .  

b. In su re  t h e  continued and r e l i a b l e  a v a i l a b i l i t y  of  t hese  f a c i l i t i e s  as 
w e l l  as t h e i r  ope ra t iona l  c a p a b i l i t i e s ,  as app l i cab le .  

c. Improve t h e  capab i l i . t i e s  and use fu lness  of t hese  f a c i l i t i e s  i n  t e r m s  
of NASA mission accomplishment, and t o  overcome the  aggrega te  e f f e c t s  of  
obsolescence.  

d. Provide a b e t t e r  and s a f e r  working environment f o r  a l l  personnel.  

e. Assist i n  achiev ing  t h e  goa l  of more e f f i c i e n t  energy u t i l i z a t i o n  
by updat ing u t i l i t y  systenls and o the r  bu i ld ing  elements w i th  g r e a t e r  
o r i e n t  a t  ion  t owar d reducing energy demand. 

This p r o j e c t  inc ludes  only f a c i l i t y  r e h a b i l i t a t i o n  and modi f ica t ion  type 
work having an es t imated  c:ost of n o t  i n  excess of $500,000. 
covered i n  t h i s  p r o j e c t  i s  of such a n a t u r e  and magnitude t h a t  i t :  cannot 
be accomplished by r o u t i n e  day-to-day f a c i l i t y  maintenance, by minor r e p a i r  
a c t i v i t i e s ,  o r  by r e l a t e d  r o u t i n e  f a c i l i t y  work e f f o r t s  which are provided 
f o r  i n  o the r  than  CoF estimates. R e h a b i l i t a t i o n  and modi f ica t ion  work 
es t imated  t o  c o s t  more than $500,000 i s  r e f l e c t e d  as a s e p a r a t e  major CoF 
l i n e  i t e m  p r o j e c t .  Not included i n  t h i s  p r o j e c t  are t h e  minor cons t ruc t ion  
of f a c i l i t i e s  (new and a d d i t i o n  type)  i t e m s  r equ i r ed  i n  FY 1975. This la t ter  
requirem.ent i s  provided f o r  by a s e p a r a t e  p r o j e c t  included i n  these  CoF 
estimates and e n t i t l e d  "Minor Construction".  

The work 

PROJECT DESCRIPTION: ----- 
Items of r e h a b i l i t a t i o n  and modi f ica t ion  type work proposed t o  be 

accomplished wi th in  t h i s  program f o r  FY 1975 are o u t l i n e d  under "PROJECT 
COST ESTIMATE" and t o t a l  $14,900,000. Of t h i s  t o t a l ,  $13,400,000 i s  
represented  by d i s c r e t e  work packages a t  des igna ted  NASA i n s t a l l a t i o n s .  
The remaining $1,500,000 relates t o  smaller r e h a b i l i t a t i o n  and modi f ica t ion  
type work es t imated  t o  c o s t  less than $50,000, t h e  n a t u r e  and purpose o f  
which are the  same as f o r  t h a t  work s p e c i f i c a l l y  de l inea ted  b u t  which, 
because of t h e i r  i nd iv idua l  smaller s i z e ,  are n o t  l i s t e d  by i t e m .  

A t  t h i s  time these  items, as presented ,  are considered t o  be of the  
h ighes t  p r i o r i t y .  They have been c a r e f u l l y  s e l e c t e d  from l i s t s  t :otal ing 
about $37 mi l l i on .  This $13,400,000 l i s t i n g  r e p r e s e n t s  a most modest i n -  
crement i n  r e l a t i ' o n  t o  t h e  e x i s t i n g  t o t a l  "backlog" of t h i s  type of  work, 
which must be provided f o r  over t he  nex t  s e v e r a l  yea r s .  For example, t h e  
FY 1975 estimate inc ludes  $4,488,000 f o r  t he  Aeronaut ics  and Spac:e Tech- 
nology i n s t a l l a t i o n s .  
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The i n i t i a l .  survey conducted a t  t hese  f i e l d  i n s t a l l a t i o n s  ind ica t ed  t h a t  
a t  least $6C~,OOO,OOO (1971 d o l l a r s )  of r e h a b i l i t a t i o n  and modi f ica t ion  type 
work should he undertaken as a phased program over t h e  nex t  several yea r s  t o  
p l ace  these  i n s t a l l a t i o n s  on a more economical and e f f i c i e n t  ope ra t ing  b a s i s .  
The concept of t h i s  survey has  been expanded t o  o the r  NASA i n s t a l l a t i o n s  i n  
order  t o  provide an improved NASA-wide base  f o r  t h i s  s p e c i f i c  program. A s  
a consequence, i t  i s  now es t imated  t h a t  a t  least  $150,000,000 (1971 d o l l a r s )  
of r e h a b i l i t a t i o n  and modi f ica t ion  work may be r equ i r ed  a t  a l l  i n s t a l l a t i o n s .  
A s  i nd ica t ed  above, t h e  p r o j e c t s  i n  t h i s  r eques t  are considered t o  be of t h e  
h i g h e s t  p r i o r i t y  on t h e  b a s i s  of re la t ive  urgency and expected r e t u r n  on the  
investment involved. 

It  i s  recognized,  however, t h a t  during t h e  course of  t he  year  some re-  
arrangement of p r i o r i t i e s  may be necessary  and i t  i s  a l s o  rea l i s t ic  t o  
assume t h a t  a change i n  some of t h e  i t e m s  t o  be accomplished wi th in  the  
a l l o c a t e d  resources  may be r equ i r ed .  

For the  purpose of  j u s t i f y i n g  t h i s  requirement f o r  f a c i l i t i e s  r e h a b i l i t a t i o r i  
and modi f ica t ion ,  a t e n t a t i v e  l i s t i n g  of p r o j e c t s  i s  set f o r t h  under "PROJECT 
COST ESTIMATE". This  l i s t  t o t a l s  $13,400,000 f o r  d i s c r e t e  p r o j e c t s  which 
re la te  t o  the  following broad c a t e g o r i e s  of f a c i l i t i e s :  

a. U t i l i t y  Systems $2,802,000 

b. F i r e  De tec t ion /P ro tec t ion  Systems 156 , 000 

c. Genera:L Purpose Buildings 1,288,000 

d. Technical Bui ldings/S t r u c t u r e s  8,108 , 000 

e. Pavements and Drainage 671,000 

f .  Bui lding E x t e r i o r s  and Roofs 375 , 000 

I n  a d d i t i o n  t h e r e  are the  "Lump Sum" estimates of $1,500,000 f o r  smaller 
p r o j e c t  work, thus  making a t o t a l  of t h i s  l i s t  $14,900,000. 

The FY 1975 r eques t  f o r  f a c i l i t y  r e h a b i l i t a t i o n  and modi f ica t ion  work, 
t he re fo re ,  i s  d i r e c t e d  toward t h e  most u rgen t  c u r r e n t  needs f o r  work 
of t h i s  type i n  th ie  con t inua t ion  of t h i s  e s s e n t i a l  program a t  NASA 
i n s t a l l a t i o n s : ,  
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REHABILITATION AND MODIFICATION: -- 
SUMMARY: 

a. Off ice  o f  Manned Space F l i g h t  

b. Ofifice of Space Science 

c. Ofifice o f  Aeronautics and Space 
Techrt o 1. og y 

d. Off ice  of Tracking and Data 
Acquis i. t ion 

e. S m a l l e r  "Lump Sum" Pro jec t s  

To t:al 

PROJECT COST ESTIMATE: -- 

1. OFFICE O F  MANNED SPACE FLIGHT ---- 

A. .Johnson Space Center ---- 
(1) Rehabi l i ta t ion  of Anechoic Chamber 

Doors, B u i l d h g  14 

$3,385,000 

4,845,000 

4,488,000 

682,000 

1,500,000 

$14.900.000 

I'hfis p ro jec t  provides f o r  the  r e p a i r  
of Anechoic Chamber doors t o  Building 14. The 
doors w e r e  i n s t a l l e d  i n  1964 and a t  present  re- 
qu i r e  insta1:lat:ion of new "fingerstock" (an i n t e r -  
locking r a d i o  frequency sh ie ld )  on the  l a rge  chamber 
door and c l e m i n g  the  contact sur face  of the  minor 
fingerstock, i n s t a l l  new weatherseals and re furb ish-  
ment of t he  :intt?rl.ock switches and air  cylinders.  
A study w a s  rmde 1.0 determine the  amount of damage 
and d e t e r i o r a t i o n  of the  doors, and i t  concluded 
t h a t  the  continued rate of de t e r io ra t ion ,  i f  no t  
corrected,  may se r ious ly  impact t he  s h u t t l e  and 
o ther  t e s t i n g  t o  be performed i n  the  chamber. 
Penetration o.E r1oi.s t u r e  and d i r t  through improperly 
closed arid wtzather-sealed doors w i l l  cause d e t e r i o r a t i o n  
of the  r ad io  Erequency (RF) absorber material, which 
would be exti-cmely c o s t l y  t o  repair. 
i s  required h i  order t o  maintain i n t e g r i t y  i n  the  
r e s u l t s  of el.c?ct:romagnetic i n t e r f e rence  (EMI) tests. 

This p r o j e c t  

(2) Rehab i l i t a t e  Chilled Water Valves , 
U t i l i t y  Tunnei. 

$3.385.000 

$1,163,000 

74,000 

74,000 

CF 11-4 



This p r o j e c t  w i l l  provide f o r  r e h a b i l i t a t i o n  
or  replacement of worn o r  inopera t ive  valves  i n  the  
u t i l i t y  tunnel  c h i l l e d  water d i s t r i b u t i o n  system. More 
than 75 percent of the  c h i l l e d  water valves  i n  the  d i s -  
t r i b u t i o n  system f a i l e d  t o  c lose  completely during a 
recent  systems check. The valves  are 8 t o  10 years  
old and are i n  need of refurbishment or  replacement. A t  
p resent ,  inopera t ive  valves  involve a shutdown of bu i ld ing  
and zones on a more excessive b a s i s  then would o r d i n a r i l y  
be necessary t o  r e p a i r  inopera t ive  elements. Such shutdowns 
could c r e a t e  unnecessary delays i n  e s s e n t i a l  test  programs 
due t o  a l ack  o.E a c h i l l e d  water supply. The rubber 
sea t ing  inateiria'L present ly  used has a normal operat ing 
temperature range higher  than the  400F required f o r  
use i n  t h i s  s'gs'tern. A t  p resent ,  emergency r e p a i r s  
are performed 01'1 an "as needed" b a s i s ;  however, a 
planned r e h a b i l i t a t i o n  program i s  required t o  prevent  
major Center -wide outages beyond normal r o u t i n e  
maintenance o r  r e p a i r .  Should the  valves  continue 
without a planned r e h a b i l i t a t i o n  program t h e i r  
opera t iona l  i n t e g r i t y  and r e l i a b i l i t y  w i l l  be 
se r ious ly  degraded. This p r o j e c t  i s  a cont inuat ion 
of the  FY 1973 and 1974 funding of a 5 year  phased 
e f f o r t  t o  r ep lace  o r  r e h a b i l i t a t e  worn and/or 
inopera t ive  valves  i n  the  c h i l l e d  water d i s t r i b u t i o n  
system i n  thle u t i l i t y  tunnel.  

( 3 )  Re'habi l i ta te  S team System i n  U t i l i t y  
Tunnel and Building 24 

This p ro jec t  c o n s i s t s  of r e h a b i l i t a t i o n  
of t he  steam system i n  the  Cent ra l  Heating and Cooling 
P lan t ,  Building 2'4 and i t s  U t i l i t y  Tunnel. Boi le r  
cont ro l  valves  and tunnel s t e a m  and condensate con t ro l  
valves  w i l l  b e  r e h a b i l i t a t e d  o r  replaced. An order ly  
program t o  r e h a b i l i t a t e / r e p l a c e  i s  necessary t o  
maintain ove ra l l  r e l i a b i l i t y  and s a f e t y  i n  the  c e n t r a l  
steam system. 
1963 and a r e  approaching major r e h a b i l i t a t i o n  r equ i r e -  
ments. There are approximately 175 expansion j o i n t s  
and 200 steam and condensate valves  loca ted  i n  the  
U t i l i t y  Tunnel. One funct ion of t he  valves  i s  t o  
serve  a s  shutdown devices i n  case  of emergency. 
Present ly ,  s eve ra l  of the  valves  w i l l  no t  c l o s e  
adequately. 
per year  i n  the equipment t o  be replaced o r  r e h a b i l i t a t e d  
by t h i s  pro jec t .  A major f a i l u r e  would c r e a t e  a s a f e t y  
hazard t o  personnel and equipment. Fa i lu re s  of major 
proport ions could delay a miss ion-essent ia l  test  which 
could r e s u l t  i n  an increase  i n  the  expendi ture  of funds 
required.  
insti tut . iona1. and research/development r e l a t e d  f a c i l i t i e s  
by supplying t h e  necessary steam u t i l i t i e s .  This i s  Phase 
I1 of a 5 year  program s t a r t e d  i n  FY 1974 t o  r e h a b i l i t a t e  
each boi.ler i n  t h e  Central  Heating and Cooling P lan t  i n  
order  t o  prc1vid.e e f f i c i ency ,  s a f e t y  and r e l i a b i l i t y  i n  
the  steam generat ion system. 

The b o i l e r s  have been i n  operat ion s ince  

There have been 24 t o  36 system f a i l u r e s  

1F.e Building 24 steam system supports  both 

$275,000 
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( 4 )  Rehab i l i t a t ion  of Heating and Cooling 
System i n  Technical Services  Shop Building 10 and 
Space Environment Simulation Laboqgitory, Building 32 

This p r o j e c t  plans the  replacement of 
hea t ing  and cooling valves ,  f l e x i b l e  hoses,  ac tua to r  
va lves  and pressure  reducing s t a t i o n s  i n  Buildings 
10 and 32. This p ro jec t  i.s required t o  maintain 
o v e r a l l  r e l i a b i l i t y  and permit more e f f i c i e n t  
operat ion of the  u t i l i t y  d i s t r i b u t i o n  system wi th in  
each of the  r e spec t ive  bui ldings.  These bui ld ings  
were b u i l t  i n  t h e  1964 t o  1965 t i m e  frame. This 
s p e c i f i c  e f f o r t  i s  phase t:wo of a four  phase program 
s t a r t e d  i n  FY 1974 which i s  planned t o  be accomplished 
wi th in  successive fu tu re  years  and the  bui ld ings  
se l ec t ed  represent  the  most urgent  and press ing  needs. 
A l l  the  valves,  expansion j o i n t s ,  p ressure  reducing 
s t a t i o n s  a r e  approaching the  end of a use fu l  l i f e  
based on l i k e  e'quipment f a i l u r e  and normal l i f e  
expectancy. 
s t a r t e d  now t o  inaintain the  r e l i a b i l i t y  requi red  of 
these sys  tems. 

This replacement program must be 

(5) :)llodifications fo r  L i f e  Sciences F a c i l i t y ,  
Building 37 

This p r o j e c t  provides f o r  t he  modif icat ion 
of the  Lunar Receiving Laboratory (LRL) , Building 37, 
t o  permi t  it:; eEfect ive use as a L i f e  Sciences F a c i l i t y .  
Present ly ,  one-half of the  usable  space i n  the  LRL i s  
occupied by Life sciences a c t i v i t i e s .  The reconf igura t ion  
of the  LKL f i l n i t i t y  t o  a f u l l  l i f e  sciences f a c i l i t y  
w i l l  provide the necessary c a p a b i l i t y  t o  fu r the r  develop 
bio-medical research and support  the  l i f e  sciences pay- 
loads f o r  the  s h u t t l e  o r b i t a l  f l i g h t  and o ther  programs. 
Present ly  the  medical and bio-medical operat ions are 
s c a t t e r e d  i n  seve ra l  l oca t ions  a t  J S C  and El l ing ton  AFB. 
This FY 1975 I?hase I modification cons i s t s  of completely 
modifying the  e x i s t i n g  b io log ica l  b a r r i e r  type a i r -  
condi t ioning systems t o  conventional systems t y p i c a l  of 
o ther  laborator i -es  a t  JSC,  modifying the  a i r  condi t ioning 
sys t e m  i n  t h e  adminis t ra t ive  a rea ,  providing required 
emergency accessways through e x i s t i n g  b io log ica l  b a r r i e r  
a reas  , arid modifyi.ng plumbing and e l e c t r i c a l  systems and 
spec ia l  purpose w a l l s  i n  such areas as quarant ine a i r -  
locks and change rooms. The condi t ions generated by 
the e x i s t i n g  dispersed loca t ions  of t he  l i f e  sc ience  

$250,000 

490 , 000 
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ac t iv i t i e s  can be  improved g r e a t l y  by t h e  conso l ida t ion  
of t hese  ac:t:ivities.. A t  t he  s a m e  t i m e  t h i s  work w i l l  
permit some catpabi l i ty  f o r  expansion of t hese  ac t iv i t ies  
t o  meet: new needs. This  proposed f a c i l i t y  work, when 
completed, wi1.1 provide space needed t o  coord ina te  
opera t ions  , conf igure  payloads , and t o  i n t e g r a t e  and 
simu1at:e funtct:ions i n  support  of payloads development 
and act:ual li1i.gh.t. The FY 1976 Phase I1 and FY 1977 
Phase 1111 modi.fications w i l l  maximize t h e  b e n e f i c i a l  
u t i l i z a t i o n  of t h e  LRL f o r  l i f e  s c i ences  payload and 
o the r  activj.ti.es. 

B. Kennedy Space C e n t s  

(1) R e h a b i l i t a t e  Roofs and Roof Mounted A i r  
Handling; Uni t:s a t  Missile Assembly Building "M" (1731) 

This p r o j e c t  p rovides  f o r  r ep lac ing  t h e  
roof  mounted 15.2 ton a i r  handl ing u n i t  on Missile 
Assembly Building "M" (1731) i n  t h e  Cape Kennedy 
A i r  Force Sts . t ion I n d u s t r i a l  Area; r ep lac ing  
approximately 30,000 square f e e t  (2,790 rn2) of b u i l t -  
up roof ing  a r d  i n s u l a t i o n ,  f l a s h i n g ,  g rave l  s t o p s ,  p i t c h  
pockets and pene t r a t ions  on the  h igh  bay po r t ion  of t h e  
bu i ld ing ;  removing the  sp l a sh  blocks on t h e  low bays; 
and extending t h e  h igh  bay down spout  l i n e s  ac ross  t h e  
low bays. T h i s  bu i ld ing  w a s  cons t ruc t ed  i n  1956 and 
has received r o u t i n e  maintenance, however, d e t e r i o r a t i o n  
has occurred due t o  the  b u i l d i n g ' s  age and t h e  semi t rop ica l  
environment. 
replaced because they have d e t e r i o r a t e d  t o  where maintenance 
cannot r e s t o r e  them t o  a s a t i s f a c t o r y  condi t ion .  Leaks i n  
t h e  high bay roof have occurred a t  va r ious  l o c a t i o n s  
a t t e s t i n g  t o  i t s  genera l  d e t e r i o r a t e d  condi t ion .  The a i r  
handl ing u n i t  i s  beyond economical r e p a i r  because of  ex- 
tensive cor rcs ion .  The bu i ld ing  i s  used f o r  assembly, 
modi f ica t ion ,  and checkout: ope ra t ions  on t h e  f i r F t  and 
second s t a g e s  of  the unmanned sa te l l i t e  programs 
Delta launch vehic le .  P lans  are t o  cont inue  
u t i l i z i n g  t h i s  bui lding f o r  Delta v e h i c l e  and space 
s h u t t l e  ope ra t ion ,  This r e h a b i l i t a t i o n  work then  
must be done on a t imely b a s i s  t o  avoid f u r t h e r  
damage t o  thte bu i ld ing  i n t e r i o r  and t o  space 
hardware and equipment i n  t h e  bu i ld ing .  

The a i r  handl ing u n i t  and roof  must be 

(2) R e h a b i l i t a t e  Hangars "AM" and "AO" 
(60503 and 6i0550) CKAFS 

$967,000 

95 , 000 

208 , 000 
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T h i s  project: w i l l  r ep l ace  the  e x i s t i n g  
150 ton cooling tower with a new tower i n  Hangar "AM". 
I n  Hangar "AO" t he  work includes replacement of an 
ex i s t ing  400 ton s i n g l e  c e l l  cooling tower with a 
new 420 ton two c e l l  cooling tower; r e h a b i l i t a t i o n  
of t h e  a i r  conditioning system f o r  t h e  w e s t  equip- 
ment room b:y t 'he  i n s t a l l a t i o n  of a 1,350 MBH 
(thousands of :BTU's per hour) hea t  exchanger and 
the  replacement of ex i s t ing  o l d  mercury vapor l i g h t s  
i n  the  .high b?y with high i n t e n s i t y  m e t a l  h a l i d e  
lamps. Cooling tower replacement i s  required be- 
cause t 'he ex i s t ing  towers have de te r io ra t ed  to  a 
poin t  where normal maintenance i s  no t  e f f e c t i v e .  
The heat exlchainger i s  required t o  ensure proper 
temperature and humidity cont ro l  i n  the  c lean  
room. 'fie 'Lamps i n  t he  l i g h t i n g  system must be 
replaced because of  t he  high f a i l u r e  ra te  of t he  
ex i s t ing  system re su l t i ng  primarily from age and 
type of 1um:i:na:ire. 

(3) Modify Buildings 840, 1622, 1623A 
and 162:3B f o r  F i r e  Protection/Detection, Western 
Test Range 

Western T e s t  Range Operations 
Division Headquarters, Building 840 - I n s t a l l  
hea t  ac t iva t ed  de tec to r s  (HADS) throughout the 
24,000 squaix ;Eoot (2,230 m2) area. 
de t ec to r s  w%L1 a l s o  be used i n  cri t ical  areas. 
I n  addition,,  s%x hose cabine ts  w i l l  be i n s t a l l e d  
and sensors w i l - 1  be connected t o  base monitoring 
sys tem. 

Smoke 

Bl.ockhouse and Ready Room, Building 
1622 - I n s t a l l  eleven HADS, seven smoke de tec to r s  
and three  f i x e  doors and connect sensors t o  base 
monitoring s:yst:em. 
mately 5,200 square f e e t  (483 m ). 

The bui ld in5  contains approxi- 

PAD Support, Fuel Operations, Building 
16238 - I n s t a l l  th ree  HADS, two smoke de tec to r s ,  two 
manual p u l l  s:ta.tions with connections to base 
monitoring system. 
mately 700 square f e e t  (65 m2). 

The building contains approxi- 

$82,000 

PAD Support, General, Building 1623B - 
I n s t a l l  two HADS and two manual p u l l  s t a t i o n s  with 
connections t o  base monitoring system. This 
building contains approximately 480 square f e e t  
(45 m2). 
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Building 840 i s  the  NASA/Western Test Range Operations 
Division Headquarters f a c i l i t y .  It contains  p r i n t i n g  
and communications equipment, records ,  and o f f i c e s .  
The Mission Director  Center area is  used as the  
con t ro l  po in t  f o r  a l l  NASA launch operat ions,  co- 
ord ina t ing  inputs  from t h e  spacec ra f t ,  launch 
vehic le ,  Range, weather, t rack ing  s t a t i o n s ,  etc. 
This f a c i l i t y  i s  considered v i t a l  i n  conducting 
NASA launches a t  WTR. 

Building 1622 i s  the  blockhouse, from which launch 
opera t ions  a r e  conducted. Building 1623 (two 
s t ruc tu res )  i s  located at: t he  SLC-2W launch pad. 
Both f a c i l i t i e s  contain "launch c r i t i c a l  equipment." 

( 4 )  Rehab i l i t a t e  Explosive Safe Assembly 
Area CKAFS (54.445 and 54446) 

'I'his p ro j ec t  provides f o r  r e h a b i l i t a t i o n  
of the  Exp1c)si.ve Safe Assembly F a c i l i t i e s  as follows: 
Replace one: 12.7 ton cooling tower and rebalance the  
a i r  condi t ioning system i n  the  S t e r i l i z a t i o n  and 
Assembly Building No. 54445. Modify the  e x i s t i n g  
high bay 1i.g;ht:ing systems i n  Building 54445 and 
the  Prope1I.ant: Loading Building No. 54446 by i n s t a l -  
l i n g  remote bstll.asts and rep lac ing  l ense  gaskets  
and lerise f a s t ene r s  on the  f luorescent  l i g h t  f i x t u r e s .  
A t o t a l  of :140 f i x t u r e s  requi re  modification. The 
cooling t o w r  t o  be replaced w a s  i n s t a l l e d  i n  1963 
and i s  reac:liing the  poin t  where increased maintenance 
can no longer maintain the  tower i n  an e f f i c i e n t  
operat ion c:ontlit:ion. The present  l i g h t i n g  system 
i s  a high i n t e n s i t y  system employing f luorescent  
lamps i n  nisrogen pressurized f i x t u r e s .  The 
e x i s  tirig ba:Llas t: i n s t a l l a t i o n  i s  conducive t o  
overheating; which s i g n i f i c a n t l y  shor tens  the  1 i f  e 
of the  ball.ast:s. Remotely i n s t a l l e d  b a l l a s t s  w i l l  
e l imina te  t:he overheating problem. 
l ense  seals a r e  not  dependable and when a p res su r i -  
za t ion  fail.urc: occurs these  l i g h t i n g  systems cannot 
be operated because of pressure  d i f f e r e n t i a l  switches 
i n s t a l l e d  i n  the  n i t rogen  feed l i n e s .  

The e x i s t i n g  

(511 ELehabilitate Outside A i r  Dampers i n  
Buildings E%-900, K6-848, M6-342 and M7-355 

$80 , 000 

192 , 0001 
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This p r o j e c t  w i l l  r e p l a c e  a i r  dampers and 
provide sensors  and c o n t r o l l e r s  on t h e s e  new dampers 
i n  Launch Control  Center ,  Bui lding K6-900, Vehicle  
Assembly Bui ld ing ,  Bui lding K6-848, Cent ra l  I n s t r u -  
mentat ion F a c i l i t y  - I n d u s t r i a l  Area, Building M6-342 
and the  Operat ions and Checkout Bui lding - I n d u s t r i a l  
Area, Building 147-355.  Exis t ing  dampers are corroded 
and are r ap id ly  becoming inope ra t ive .  The sensor ized  
damper c o n t r o l l e r s  w i l l  a l low use  of r e c i r c u l a t e d  a i r  
only during uninhabi ted per iods  and should r e s u l t  i n  
savings on u t i l i t i e s  c o s t .  The senso r s  and c o n t r o l s  
w i l l  u l t i m a t e l y  be connected t o ,  and c o n t r o l l e d  from 
the  proposed Uti l i t ies  Control  System. 

( 6 )  U t i l i t i e s  Control  System Modif ica t ion  

This p r o j e c t  provides  f o r  t h e  modi f ica t ion  
of f a c i l i t i e s  i n  the  KSC Lndus t r i a l  Area t o  extend 
the  U t i l i t i e s  Control  System (UCS) c a p a b i l i t i e s .  A s  
such, t h i s  i s  t h e  second t r a n s i t i o n a l  increment re- 
qui red  t o  c.oniplete t he  work i n  t h i s  area f o r  a i r  
condi t ion ing ,  water supply,  h igh  temperature h o t  
water, waste t rea tment  and f i r e  alarm systems. The 
t o t a l  o b j e c t i v e  of t h i s  UCS e f f o r t  i s  t o  improve 
u t i l i t i e s  ope ra t ion  and monitoring and permit  
ope ra t iona l  c o n t r o l  and d i agnos t i c  f a u l t  a n a l y s i s .  
Savings i n  energy, manpower and c o s t s  are a n t i c i p a t e d  
from the  f u l l  implementation of t h i s  concept.  
Completion of '  t h i s  work i n  the  I n d u s t r i a l  Area w i l l  
provide the  t o t a l  needs of the  systems, as covered 
above, and pc:rmit  more e f f i c i e n t  and more energy- 
o r i e n t e d  ope ra t ion  of t hese  systems. 
follow-on requirements  are envis ioned as d i s c r e t e  
l i n e  i t e m  p r o j e c t s  i n  subsequent y e a r s  i n  o rde r  
t o  provi.de t h e  t o t a l  UCS needed a t  S C .  

Addi t iona l  

$310,000 
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c.  --- Marshal l  Space F l i g h t  Center 

(1) Modif icat ion t o  Guidance and Control ,  
Bui lding 4487 ( I n e r t i a l  and Celestial  Sensors 
Laboratory ) 

'This p r o j e c t  p rovides  f o r  modi f ica t ion  
of approx i sa t e ly  3,600 square f e e t  (1 ,090  m2) of 
i n t e r i o r  space of Bui lding 4487 and a d d i t i o n a l  a i r  
condi t ion ing  capac i ty .  The i n t e r i o r  work involves  
replacement of w a l l s ,  c e i l i n g s ,  f l o o r i n g ,  doors 
and hardware, and a i r  cond i t ion ing  t o  upgrade t h e  
area t o  c l ean  room s t a t u s  f o r  t e s t i n g  and eva lua t ing  
i n e r t i a l  and celest ia l  sensors  such as: s t a b i l i z e d  
p la t forms ,  p r e c i s i o n  gyroscopes and acce lerometers ,  
gimballed and strap-down i n e r t i a l  nav iga t ion  systems, 
sun sensors ,  star sensor's and t r a c k e r s ,  c o n t r o l  
moment gyrcscopes,  and t h e  computer and p e r i p h e r a l  
devices  necessary  t o  automate po r t ions  of t h e  t e s t i n g .  
The environment needs t o  be  upra ted  t o  permit  t e s t i n g  
i n  an environment s i m i l a r  t o  t h a t  which t h e  l i s t e d  
devices  w i l l  encounter r n  space.  This l abora to ry  i s  
loca ted  i n  Ro~oms A-118, A-124,  A-126 and A-130. 
Room A-124 r e q u i r e s  updat ing t o  a "Class 50,000" 
c lean  room. Rooms A-118, A-126 and A-130 r e q u i r e  
updati.ng t o  "Class 100,000" c l ean  rooms. Inadequacy 
of t h e  e x i s t i n g  test  environment severe ly  i n h i b i t s  
cont inua t ion  of e f f e c t i v e  suppor t  of programs such 
as space s,hut. t le and o the r  programs involv ing  t h i s  
type of testi.ng, and eva lua t ion .  

( 2 )  Rehabi l i ta t i .on  of Guidance and Control ,  
Bui lding 4487 (''A'' Wing E,ast) 

$955 ,  OOC! 

490,000 

465 , 000 

This pro jec t .  p rovides  f o r  r e h a b i l i t a t i o n  
of 45,000 square f e e t ,  f i . r s t  and second f l o o r ,  "A" 
Wing East, Building 4487. The work inc ludes  removal 
of va r ious  obso le t e  and overloaded a i r  condi t ion ing  
u n i t s ,  a i r  handlers ,  c h i l . l e r s ,  and the  i n s t a l l a t i o n  
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of a cen t r a l i zed  a i r  condi t ioning system connected 
t o  an exi.st ing new c e n t r a l  c h i l l e r .  Power systems 
w i l l  be replaxed t o  provide required breakers  and 
con t ro l s  for  spec ia l  loads such as computers. 
Lighting syst:t:ms w i l l  be modified t o  m e e t  r equi red  
il1uminat:ion l eve l s .  I n  addi t ion ,  r e p a i r  o r  replace-  
ment and pa in t ing  of p a r t i t i o n s  , doors , windows, 
and c e i l i n g s  w i l l  a l s o  be required.  
w a s  built: i n  1.956 as  a Guidance and Control Laboratory 
f o r  the  Army,, using aus t e re  s tandards of cons t ruc t ion ,  
and has s ince  become inadequate t o  m e e t  demands and 
loads of current: aerospace research.  Wear and tear 
of the  buildi.ng and i t s  poor u t i l i t y  systems have 
increased mal-ntanance and has been the  cause of 
having t o  make piecemeal add i t ions  t o  the  systems 
t o  m e e t  even the minimal opera t iona l  requirements 
of the  research a c t i v i t i e s  i n  the  bui lding.  Future  
funding t o  r e h a b i l i t a t e  o ther  wings of the  bui ld ing  
w i l l  be required i n  the  fu ture .  

This bui lding 

D. Various Locations ---- 
(1) Rehabi l i ta t ion  and Modification of 

I n d u s t r i a l  P 1 an ts  

This p ro jec t  provides f o r  r e h a b i l i t a t i o n  
of the  f a c i l i t i e s ,  u t i l i t i e s  and support  systems as 
required a t  N A S A  i n d u s t r i a l  p l a n t s  i n  order  t o  maintain 
the  f a c i l i t i e s  i n  a se rv iceable  condi t ion t o  meet 
b a s i c  func t iona l  needs. This work which i s  no t  d i r e c t l y  
program r e l a t e d  involves necessary r e p a i r  of w a t e r ,  
sewage, heat ing and power l i n e s ,  storm d ra ins ,  parking 
l o t s ,  a i r  condi t ioning and bui ld ing  equipment assoc ia ted  
with the  NASA i n d u s t r i a l  p l an t s .  There i s  s i g n i f i c a n t  
investment i n  t he  f a c i l i t i . e s  a t  t he  i n d u s t r i a l  p l a n t s  
which must be protected by a comprehensive program of 
r e p a i r s  and replacement. 
were constructed 20 t o  30 years  ago and many a r e  now i n  
need of r e h a b i l i t a t i o n .  This p r o j e c t  i s  t o  provide f o r  
the  p r i o r i t y  fea tures  of work of t h i s  na ture  which w i l l  
arise but  can not  be s p e c i f i c a l l y  i d e n t i f i e d  a t  t h i s  
t i m e  and w i l l  include the  type of work requi red  t o  
p ro tec t  the  Government investment, prevent d e t e r i o r a t i o n  
and maintain the  f a c i l i t i e s  i n  a se rv iceable  condi t ion.  

The major i ty  of these  f a c i l i t i e s  

$300,000 

300,000 
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2. OFFICE OF-&€'ACE SCIENCE 

A. --- Goddard Space F l i g h t  Center 

(1) l i ehab i l i t a t ion  of Underground 
P i p e  Lines 

'&:is pro jec t  provides fo r  replacement of 
2,350 l i n e a r  feet (741.4 meters) of steam condensate 
and high pressure  d r i p  l i n e s  and provis ion of cathodic  
p ro tec t ion  f o r  i l l1  replacement piping a s  w e l l  as 
e x i s t i n g  pipe i n  t h i s  area.  Examination of these  
l i n e s  has ind ica ted  t h a t  corrosion of t he  outer  
s t e e l  conduits is taking place,  and replacement i s  
required t o  avoid f a i l u r e  of the  se rv ices  t o  
f a c i l i t i e s  supporting o r  d i r e c t l y  r e l a t e d  t o  var ious 
cen te r  programs. This i s  a cont inuat ion of work 
of t h i s  na ture  begun i n  J?Y 1974. This represents  
the  most pressing and c r i t i c a l  needs. Future re- 
quirements of t h i s  na tu re  a r e  an t i c ipa t ed .  

(2) Rehabi l i ta t ion  of Roofs and Siding of 
Twelve Laboratory Buildings 

This p r o j e c t  provides f o r  r e h a b i l i t a t i o n  
of roofs  and s id ing  of Buildings 3 ,  4,  5, 7 ,  8 ,  9, 10, 
14, 1 5 ,  1 7 ,  19 and 20. This p ro jec t  includes f a c i a  
r e p a i r ,  roof d ra in  r e h a b i l i t a t i o n ,  reroofing approxi- 
mately 70,OOCl square f e e t  (6 ,503 m2) of de t e r io ra t ed  
roof , r e  lac ing  approximately 21,000 square f e e t  

mately 230,000 square feet: (21,400 m2) of i n t e r i o r  
and ex te r io r  s id ing  and concrete  w a l l s .  The re- 
h a b i l i t a t i o n  i s  required to minimize fu r the r  
deterioraticlri  of these  bui ld ings  which has now 
reached a cr j.ti.ca1 point .  

(1,970 rn 5 ) of ex t e rna l  panels  and resur fac ing  approxi- 

(3 )  Reha.bi l i ta t ion and Modification of 
U t i  1 i t y  D i  s t.1-i but. ion Sy s t e m s  

$4.845.000 

1 , 040,000 

295,000 

280 , 000 

60,000 

This p r o j e c t  provides fo r  r e h a b i l i t a t i o n  
of the  s e p t i c  sewage system f a c i l i t i e s  a t  the  Magnetic 
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Test S i t e ,  which i s  a remote s i t e .  
an overflow d r a i n  from t h e  e x i s t i n g  300,000 ga l lon  
(1,135,000 1.fiters) w a ' t e r :  s t o r a g e  tank t o  handle  
t h e  periodic: maintenance overflow of  t h e  tank,  and 
provides  an i3dclit:ional 50,000 g a l l o n  (182,250 liters) 
f u e l  o i l  s t o r a g e  capac i ty  (providing a t o t a l  s i x  day 
supply) f o r  .the c e n t r a l  power p l a n t .  These items 
are requi red  t o  meet ecology c o n s t r a i n t s  and provide 
f o r  more e f f i c j - en t  opera t ion .  

It a l s o  provides  

( 4 )  R e h a b i l i t a t i o n  of Roadway Drainage 
Sys t e m  

This p r o j e c t  provides  f o r  i n s t a l l i n g  
shoulders  and swales, and regrading  and r e h a b i l i t a t i n g  as 
necessary e x i s t i n g  roads a t  va r ious  remote s i t e  loca t ions .  
This i s  nect?ssary t o  c o r r e c t  e x i s t i n g  undermined swales, 
s e r i o u s  ero:; ion of shoulders ,  and f looding of e x i s t i n g  
roads . 

(5) Modif icat ion of Tape Library ,  Bui lding 3 

T h i s  p r o j e c t  provides  f o r  t h e  conso l ida t ion  
of s e v e r a l  t ape  l i b r a r i e s  l oca t ed  i n  Bui lding 3. This w i l l  
f r e e  lal:,oralscxy space and provide f o r  a s a f e r ,  more 
e f f e c t i v e  ope ra t  ion.  

( 6 )  R e h a b i l i t a t i o n  and Modif ica t ion  of t h e  
Heat ing,  Ve1iti:lat:ing and A i r  Condi t ioning System i n  
Nine Lab o r  a to ry  Hu i ld ing  s 

This p r o j e c t  provides  f o r  t he  r e h a b i l i t a t i o n  
and upgrading of  the  hea t ing ,  v e n t i l a t i n g  and a i r  condi t ion ing  
system i n  Buildings 1, 4 ,  11, 14, 18, 19, 20, 21 and 25. It 
inc ludes  : u.?gi:ading t h e  a i r  condi t ion ing  on t h e  south 
s i d e  of Bui:Ldirig 1 t o  relieve s o l a r  h e a t  ga in  and t o  
provide zone and cyc le  c o n t r o l ,  upgrading the  a i r  condi t ion ing  
system of  t h e  :Laboratory i n  Bui lding 4 ;  providing a v e n t i -  
l a t i o n  system ;md i n s u l a t e d  w a l l  i n  t h e  steam s t a t i o n ,  
Bui lding 11; i n s t a l l i n g  a t en  ton a i r  condi t ion ing  u n i t  f o r  
t h e  f i r s t  f:Looi: of Bui lding 14; r e h a b i l i t a t i n g  t h e  e n t i r e  
system in Buildings 18, 19 and 20; upgrading t h e  system 
on the  south  s i d e  of Bui lding 21;  and inc reas ing  t h e  a i r  
q u a n t i t i e s  ;wid provide  a d d i t i o n a l  humid i f i ca t ion  i n  t h e  
computer areas of Bui lding 25. These modi f ica t ions  are 
necessary t o  m e e t  t h e  changed occupant requirements  of t h e  
bu i ld ings  a:; w e l l  as t h e  r e h a b i l i t a t i o n  of d e t e r i o r a t e d  
equipment invo:Lved. 

$50,000 

70,000 

285,000 
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B. J e t  Propuls ion Laboratory 

(1) F.ehabi l i ta t ion  and Modif ica t ion  of t h e  
I n s  trumen. ta  t i cbn Cab l e  Sy s t e m  

This p r o j e c t  provides  f o r  t h e  ex tens ive  
r ehab i1 i t : a t ion  a.nd modi f ica t ion  of t h e  Ins t rumenta t ion  
Cable System C : I C S )  and a l l  o t h e r  TV and program hard-  
l i n e s .  The I.CS t ies toge the r  a l l  program o f f i c e s ,  
con t ro l  rooms5 remote monitor ing s t a t i o n s  and i n -  
strumentation/'da.ta. handl ing  systems. Much of t h e  
system has  been in .  e x i s t e n c e  f o r  many yea r s  and has  
become s e r i o u s l y  d.egraded, been patched and changed 
so extensive1.y t:ha.t i t s  cond i t ion  i s  now of ques t ionable  
r e l i a b i l i t y  and i s  u rgen t ly  i n  need of o v e r a l l  re- 
h a b i l i t a t i o n .  7lhi.s w i l l  complete t h e  work f o r  t h e  
e n t i r e  system, 

(2)  Seismic Modif ica t ions  t o  Four Laboratory 
Buildings 

'Chis p r o j e c t  provides f o r  t he  appropr i a t e  
s t r u c t u r a l  motiiliic:ations t o  e l i m i n a t e  p o t e n t i a l  e a r t h -  
quake hazards  t o  occupants of t h e  Engineering and 
Mechanics BuF.LdFng 157 ; Space Sciences Instrument  
Systems I,abo~:i~tory, Bui lding 168; Engineering O f f i c e  
Building 169:; arid Materials Services Building 171. 
Jet  Propuls ion 1,aboratory i s  near  t r a c e a b l e  e a r t h -  
quake f a u l t s  :, arid r e c e n t  seismic eva lua t ions  made of 
t hese  bu i ld ings  i n d i c a t e  t h a t  c e r t a i n  s t r u c t u r a l  
condi t ions  shou!ld be co r rec t ed .  This  p r o j e c t  i s  a 
cont inua t ion  of t h e  FY 1974 program. 

(3) Ivlodifications t o  Mission Support  Area, 
Space F l i g h t  Operat ions F a c i l i t y ,  Bui lding 230 

I'his p r o j e c t  w i l l  modify t h e  computer 
area of the :;.?ace F l i g h t  Operat ions F a c i l i t y  (SFOF) , 
r e h a b i l i t a t e  the cabl ing  and ground system, and 
sepa ra t e  t h e  mission c o n t r o l  and computing c e n t e r  
communications funct ions from those of t h e  Deep 
Space Network. This p r o j e c t  p rovides  f o r  ex tens ive  
modi f ica t ions  t o  t h e  SFOF t o  s a t i s f y  p r o j e c t  re- 
quirements.  I t  i s  a l s o  necessary  t o  upgrade t h e  
ground system t o  reduce n o i s e  levels, and improve 
equipment opera t ions  and communications between 

$1,650,000 

375 , 000 

284 , 000 

300 , 000 
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SFOF and the  Systems Development Laboratory,  and t o  
rearrange the communication equipment. 
na tu re  i s  a continuing requirement i n  l i g h t  of mission 
operat ions u t i l i z a t i o n  of t h i s  f a c i l i t y .  

Work of t h i s  

( 4 )  Modification to Two Laboratory Faci l i t ies  

?'his p ro jec t  provides f o r  t he  i n s t a l l a t i o n  
of two screen rooms: 
i n  the  Spacecraf t  Assembly F a c i l i t y  Building 179 t o  be 
used f o r  system t e s t i n g  and be l a r g e  enough t o  accept  
complete spacecraf t  assemblies;  t he  o ther ,  a 140 square 
foot  (13 m2) room i n  the  Telecommunications Laboratory, 
Building 161 fo r  research and development i n  low noise ,  
microminature, multimission transponders t o  be used 
i n  f l i g h t  missions. Both of these  screen rooms are 
needed t o  car ry  on the  test:ing programs assoc ia ted  with 
development of more sensit i .ve components which r e q u i r e  
s t r i c t e r  sh ie ld ing  requirements from r a d i o  frequency 
and magnetic in te r fe rence .  

one a 400 square foot  (37.2 m2) room 

(5) Rehabi l i ta t ion  of Mechanical Equipment 
i n  Central  Engineering Building 180 

?'his p ro jec t  provides f o r  replacement of 
a (1) de te r io ra t ed ,  roof mounted, cool ing tower which 
i s  leaking and (2) an adjacent  f i r e  tube b o i l e r  which 
is  beyond economical r e p a i r .  
leakage has ccnt r ibu ted  t o  a roof problem t h a t  cannot 
be adequately cor rec ted  unt:il t he  leakage i s  el iminated.  

The cooling tower 's  

(6) Kodif icat ion t:o t he  Mission Control and 
Communication F a c i l i t y  (MCCF) , Development Laboratory, 
Building 230 

This p ro jec t  provides the  necessary power 
and a i r  conditioning modifi.cations t o  reconf igure  the  
MCCF Development Laboratory t o  support  the  development 
of da t a  systems for  the  Mariner J u p i t e r  Saturn (WS) 
'77 and o ther  post-Viking missions. The system must 
be brought t o  opera t iona l  s t a t u s  during the  f u l l  MCCF 
f l i g h t  support of Viking i n  the  FY 1976 t i m e  frame. 

(7) M:odification of Space Operations 
F a c i l i t y ,  Building 230 f o r  Computer Operations 

$136,000 

115,000 

175,000 

265,000 
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This p r o j e c t  p rovides  f o r  t he  modi- 
f i c a t i o n  of t h e  second and t h i r d  f l o o r s  of the  Space 
F l i g h t  Operation F a c i l i t y  (SFOF) t o  provide in -  
c reased  space f o r  a d d i t i o n a l  l ea sed  computing 
machinery. 
r a i s e d  f l o o r i n g ,  e l e c t r i c a l  and a i r  condi t ion ing  
systems. The l a b o r a t o r y ' s  computer loading d a t a  
base f o r e c a s t  i n d i c a t e s  t h a t  t h e  t o t a l  genera l  
and s c i e n t i f i c :  computing requirement  exceeds t h a t  
a v a i l a b l e  dur in?; t h e  Viking mission per iod .  Also,  
t h e  Viking p r o j e c t  r e q u i r e s  an a d d i t i o n a l  computer 
t o  process  it::: imaging d a t a  dur ing  o r b i t a l  opera t ions .  

T h e  work inc ludes  modi f ica t ion  t o  t h e  

C. --- Kennedy- Space Center 

(1) R e h a b i l i t a t i o n  and Modif ica t ion  of  Launch 
Complex 17,  ISiIs1:er:n Test Range 

'k:is p r o j e c t  provides  f o r  a series of 
r e h a b i l i t a t i o n  e f f o r t s  t o  po r t ions  of t h e  Delta Vehic le  
Launch Compleg I 7  t h a t  has  been i n  use  s i n c e  1956> 
and provides  a 1,200 square f o o t  (111.5 m2) a d d i t i o n  
a t  t h e  compleg to  m e e t  s t o r a g e  needs f o r  a u x i l i a r y  
ground equipment. This inc ludes  r e h a b i l i t a t i o n  of 
t he  overhead h o i s t  con t ro l  system on both mobile 
s e r v i c e  towers, and rework of t h e  whiteroom 
on pad 17B. 

(2) R e h a b i l i t a t i o n  and Modif ica t ion  of Launch 
Complex 36, Eastern T e s t  Range 

This  provides  f o r  r e h a b i l i t a t i o n  and modi- 
f i c a t i o n  t o  the Atlas  Centaur Vehic le  Launch Complex 
36 a t  t h e  Eas te rn  T e s t  Range. The Complex i s  f i f t e e n  
yea r s  o ld  and major r e h a b i l i t a t i o n  i s  necessary  t o  the  
w a t e r ,  pneumatic, hydrau l i c ,  and e lec t r ica l  systems. 
I t  a l s o  provides  f o r  s e a l i n g  the  launch s t and  bu i ld ing ,  
and i n s  t al1ir .g a d u s t  con t ro l  sys  t e m  i n  t h e  blockhouse. 

(3) R e h a b i l i t a t i o n  and Modif ica t ion  of Launch 
Complex 41, E:astern T e s t  Range 

$785,000 

180 , 000 

200,000 

405 , 000 

This  p r o j e c t  p rovides  f o r  modi f ica t ion  of 
the  Mobile Slt:rvice Tower a t  T i t an  Centaur Launch Complex 
41, Eas te rn  Test Range t o  s t r eng then  t h e  s t r u c t u r a l  
members t o  meet: t:he weight loads  due t o  the  Centaur 
equipment. ::t inc ludes  refurbishment  of  t h e  dry gas 
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purge system and r e h a b i l i t a t i o n  of  t h e  t h r e e  e l e v a t o r s  
on the  pad t o  meet: s a f e t y  requirements.  
known rehab i 1. j. tat i.on work amounting t o  approximately 
$200,000 will .  be  r equ i r ed  in  f u t u r e  yea r s .  

Addi t iona l  

D. Wa1lcq)s St :a t ion 

(1) R e h a b i l i t a t i o n  of Twenty Buildings 

This p r o j e c t  provides  f o r  t he  gene ra l  
r e h a b i l i t a t i o n  of 20 bu i ld ings  a t  Wallops main base  
and Wallops 1::;land (F-1, 2 ;  U-60; W-20, 25, 40, 50, 55; 
X- 55, 70, ll.!;; Y-15, 30, 38; 2-15, 20, 25, 35, 44, and 
50). The bu i ld ings  on Wallops I s l a n d  are d i r e c t l y  
exposed to t h e  torr os ive s e a s i d e  atmosphere and r e q u i r e  
urgent  rehabj.:lit:at:ion t o  s t o p  t h e  a c c e l e r a t e d  rate of 
d e t e r i o r i a t i o n .  The two bu i ld ings  (F-l /F-2)  on t h e  
main base were liui.1t by t h e  Navy i n  t h e  e a r l y  1940's 
and are i n  se r ious  need of  r e h a b i l i t a t i o n .  This pro- 
j ec t  w i l l  inc::lucle roof  r e h a b i l i t a t i o n ,  co r ros ion  
p ro tec t ion ,  rt?pl.acement of windows and doors , re- 
h a b i l i t a t i o n  of u t i l i t y  s e r v i c e s ,  t o i l e t  refurbishment  , 
f l o o r  t i l e  and a c o u s t i c a l  s u r f a c e  replacement,  and 
env i r  onmcm t al. c o n t r o l  sys  t e m  modi f i ca t i on. 

(2) 
E l e c t r i c a l  Se1:vi.ces 

Kehahi l i  t a t i o n  and Modif ica t ion  of 

'ki.s p r o j e c t  provides  modi f ica t ion  of t h e  
S t a t i o n ' s  pri.riary d i s t r i b u t i o n  system inc luding  a pro-  
t e c t e d  switcfti-ng s t a t i o n  and f eede r s .  
peak load i s  a t  the  maximum f o r  t h e  system, and due t o  
the  age of tht: system, t h e r e  i s  a growing rate of major 
outages.  
modernize t h e  s e r v i c e  and to  reduce the  p o s s i b i l i t y  
of a d i s r u p t i o n  of s e r v i c e s  t o  f a c i l i t i e s  suppor t ing  
or  d i r e c t l y  r e l a t e d  t o  the  S t a t i o n ' s  programs. 

The S t a t i o n ' s  

This r e h l a b i l i t a t  ion i s  u rgen t ly  r equ i r ed  t o  

(3) R e h a b i l i t a t i o n  of A i r  Systems , Wallops 
I s l and  

31,370,000 

425 , 000 

180,000 

220,000 

This p r o j e c t  provides  f o r  complete re- 
h a b i l i t a t i o n  of thie  c e n t r a l  a i r  system on Wallops 
I s l and .  It  i.ncl.udes replacement of a l l  d e t e r i o r a t e d  
a i r  l i n e s  , and provis ion  o f  ca thodic  p r o t e c t i o n ,  
replacement of t.he a f t e r - c o o l i n g  and cool ing  tower 
pumps , rep1ac:c:ment 6f  t h e  wooden cool ing  tower , 
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and i n s t a l l a t i o n  of a r e f r i g e r a t e d  dryer .  This re- 
h a b i l i t a t i o n  i s  u rgen t ly  r equ i r ed  due t o  d e t e r i o r a t e d  
condi t ions  of '  t h e  system which has  been i n  continuous 
use  s i n c e  i t s  i n s t a l l a t i o n  i n  1950.  

( 4 )  R e h a b i l i t a t i o n  of Light ing  and V e n t i l a t i n g  
Sys t e m s ,  Machine Shop, Bui lding F-10 

This p r o j e c t  p rovides  a d d i t i o n a l  v e n t i -  
l a t i o n  i n  the 1,600 square f o o t  (149 m 2 ) welding area, 
replacem.ent c f  inadequate  l i g h t i n g  i n  the  p r e c i s i o n  
machine shop area, and upgrading of t he  communication 
system between t h e  o f f i c e  areas of  t h e  bui ld ing .  
These r e h a b i l i t a t i o n s  are e s s e n t i a l  t o  provide s u i t a b l e  
working condi t ions  i n  Bui lding F-10 which i s  a converted 
N a v y  hangar b u i l t  i n  t h e  1 9 4 0 ' s .  

(5) R e h a b i l i t a t i o n  and Modif ica t ion  of Two 
Support Bui ld inss ,  F-7 and F-8  

This p r o j e c t  p rovides  f o r  t he  major 
r e h a b i l i t a t i o n  of  two gene ra l  purpose bu i ld ings ,  
Shipping and Receiving Building F-7, and P l a t i n g  
Shop and Supply Shipping Building F-8 ,  l oca t ed  i n  
t h e  main areas (of t he  S t a t i o n .  The bu i ld ings ,  
cons t ruc ted  i n  the  e a r l y  1 9 4 0 ' s ,  are  d e t e r i o r a t e d  
and need t o  3e r e h a b i l i t a t e d  t o  prevent  acce le ra t ed  
d e t e r i o r a t i o n .  The r e h a b i l i t a t i o n  inc ludes  r e p a i r  
t o  the  s t r u c t u r e ;  r e h a b i l i t a t i o n  of t o i l e t s ,  u t i l i t y  
systems, a i r  cond.itioning and hea t ing ,  and l i g h t i n g ;  
replacement of  e x i s t i n g  wood b lock  f l o o r  and tank 
vent  s t a c k s  ii :he p l a t i n g  shop; provis ion  f o r  
r i n s e  water d i sposa l s  t o  prevent  w a t e r  p o l l u t i o n ;  
and r e n o v a t i o i  of t he  p e n e t r a t e  room t o  provide  
f o r  p rec i s ion  metal  e l e c t r o p l a t i n g .  This work 
i s  u rgen t ly  requi red  t o  prevent  f u r t h e r  d e t e r i o r a t i o n  
and t o  provitle a s u i t a b l e  working environment. 

(6 )  R e h a b i l i t a t i o n  of S t e a m  and Fuel  Systems 

$85,000 

200,000 

260,000 

'his p r o j e c t  provides f o r  t h e  re- 
h a b i l i t a t i o n  of t he  e x i s t i n g  steam and condensate 
l i n e s ,  pumps m c l  housings which are i n  a s e r i o u s l y  
d e t e r i o r a t e d  condi t ion .  The p r o j e c t  inc ludes  re- 
placement of underground 1 ines ,  p rov i s ions  of ca thodic  
p r o t e c t i o n ,  r't?pl.ac:ement of fue l  pumps, f i l t e r s  and 
loaders  and r e l a t e d  equipment. 
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3 * ----- OFFICE OF AEROKAUTICS AND SPACE TECHNOLOGY 

A. .Ames Research Cent= 

(1) Reha'bil i tat icin and Modif ica t ion  of Gas 
Fuel D i s t r i b u t i o n ,  S torage  and Bo i l e r  F a c i l i t i e s  

This work provides  f o r  t h e  r e h a b i l i t a t i o n  
and modi f ica t ion  of t h e  e x i s t i n g  l i q u i d  gas  system (low 
pressure  L . P . )  t o  i nc lude  t h e  a d d i t i o n  of a new packaged 
vapor izer  m i x e r  t o  double t h e  capac i ty  t o  60,000 cubic  
f e e t  (1,699,200 l i t e r s )  per  hour. A new blower, l i q u i d  
pump, and a 40,000 g a l l o n  (151,400 l i t e r s )  s t o r a g e  tank 
w i l l  be provided. The e x i s t i n g  L .P .  gas  p l a n t  w a s  
i n s t a l l e d  i n  1964 and i s  incapable  of adequately meeting 
today ' s  standby f u e l  requirements .  This p r o j e c t  w i l l  
a l s o  provide f o r  t h e  replacement of approximately 1,200 
f e e t  (365.8 rr.eters) of 3 inch  (7.62 cm) p ipe  wi th  a 
4 inch (10.2 cm) s tee l  p ipe  gas  main, coated and wrapped. 
This gas m a i n  was i n s t a l l e d  i n  1944, leakage i s  now a 
s e r i o u s  problem, and i t  i s  inadequate  i n  s i z e  t o  se rve  
the  Adminis t ra t ion Building,  40 x 80-Foot Wind Tunnel 
and f i v e  o the r  major f a c i l i t i e s  connected t o  i t .  This 
work a l s o  inc ludes  the  replacement of  t h r e e  e x i s t i n g  
b o i l e r s  i n  Bui ldings N-223., one b o i l e r  each i n  Bui lding 
N-212, N-238 and N-235 wit:h new b o i l e r s .  The b o i l e r s  
t o  be rep laced  have d e t e r i o r a t e d ,  are obso le t e ,  and 
some do not  now m e e t  b o i l e r  s a f e t y  codes. 

(2) R e h a b i l i t a t i o n  of Wind Tunnels,  Bui ldings 
N-215, N-218 and N-226 

This work provides  f o r  t h e  p repa ra t ion  of 
su r faces  and a p p l i c a t i o n  of p r o t e c t i v e  coa t ings  t o  t h e  
e x t e r i o r  su r faces  of l a r g e  r e sea rch  f a c i l i t i e s ,  Wind 
Tunnels N-215 ,  N-218 and El-226. This work i s  r equ i r ed  
t o  preclude f u r t h e r  r u s t i n g  and d e t e r i o r a t i o n  of t h e  
f a c i l i t y  surf aces .  P r o t e c t i v e  coa t ing  of Bui lding 
N-215 was previous ly  accoriplished i n  1950, N-218 i n  
1953 and N-226 i n  1947 wi th  25% "touch up" performed 
in 1958. 

(3) R e h a b i l i t a t i o n  of Unitary Plan Wind 
Tunnel, Bui1c.ing N-227, Af t e rcoo le r  No. 2 

.$4,488.000 

1,155 , 000 

I80 , 000 

95,000 

150,000 

This p r o j e c t  provides  f o r  t he  r e h a b i l i t a t i o n  
of t he  Unitary Plan Wind Tunnel, Bui lding N-227 , Aftercooler  
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No. 2 by t h e  replacement of approximately twenty- 
four  coi. ls .  The o r i g i n a l  f o r t y - f o u r  c o i l s  were 
i n s t a l l e d  i n  t h i s  cooler  i n  1955. The remaining 
twenty o r i g i n a l  c o i l s  were rep laced  i n  1964 during 
t h e  las t .  major r e fu rb i sh ing  of t h e  coo le r .  In 
t h e  past  year- leakage i n  t h i s  a f t e r c o o l e r  has  
developed t o  a unacceptable  level r equ i r ing  con- 
s ide rab l  e adclit i o n a l  purg-ing and drying t i m e  t o  
o b t a i n  proper  {est  condi t ions .  This has  r e s u l t e d  
i n  long ope ra t iona l  de lays  making i t  necessary  
t o  temporar i ly  r e p a i r  t h e  c o i l s  i n  p lace .  This 
p r o j e c t  i s  r equ i r ed  to  eliminate unnecessary 
ope ra t iona l  de lays  and excess ive  purge cyc le s .  
Af te rcooler  No. 2 i s  t h e  main coo le r  f o r  t h e  
9 x 7 f o o t  arid 8 x 7 foo t  c i r c u i t s  of the  
Unitary P l a n  Wind Tunnel, which i s  a heav i ly  
used f a c i l i t ) . .  

( 4 )  R e h a b i l i t a t i o n  and Modif ica t ion  of 
Payload 1ntegra. t ion and T e s t  F a c i l i t y ,  Bui lding 
N-224 

This p r o j e c t  p rovides  f o r  t he  re- 
h a b i l i t a t i o n  and modi f ica t ion  of 4,750 square  
f e e t  (441.3 m2) of t h e  Payload T e s t  F a c i l i t y ,  
Bui lding N - 2 2 4 ,  f o r  u se  i n  the  thermal and 
physical  test: ing of polymers. This work 
c o n s i s t s  of dismantl ing o €  obso le t e  equipment 
and removal of i n t e r i o r  p a r t i t i o n s  t o  c l e a r  
areas f o r  t h e  i n s t a l l a t i o n  of new phys ica l  
t es t  l a b o r a t o r i e s .  Ex i s t ing  second f l o o r  area 
w i l l  be increased  approximately 600 square f e e t  
(55.7 rn2) t o  provide f o r  a mechanical room 
and s t o r a g e  room. The bu i ld ing  w i l l  be hea ted  
and a i r  cond i ti oned t o  support  i n d i v i d u a l  space 
temperature and humidity c o n t r o l  which inc ludes  
the  replacentent of an e x i s t i n g  b o i l e r .  Exhaust 
fans  and fume scrubbers  w i l l  be  i n s t a l l e d  i n  
t h e  roof s t r u c t u r e .  The p r o j e c t  a l s o  inc ludes  
plumbing fo r  t h e  l abo ra to ry  equipment and 
a d d i t i o n a l  t o i l e t  f a c i l i t i e s .  The work inc ludes  
t h e  procurement and i n s t a l l a t i o n  of a f i r e  test 
chamber 20 feet (6.1 m) i n  diameter  and 40 
f e e t  (12.2 xi) i n  length  wi th  appropr i a t e  
smoke and fume scrubbing equipment. This equip-  
ment i s  r equ i r ed  t o  support  r e sea rch  programs 
i n  t h e  a reas  of engineer ing  eva lua t ion  of 
f i r e - r e t a r d a r . t  and h igh  temperature  materials 

$400,000 
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which w i l l  be used f o r  improving a i r c r a f t  s a f e t y .  The 
present  facfi l i t y  i s  inadequate  f o r  performing thermo- 
physica L cha:cac t er i z a  t ion  of f i r  e-re ta rdan  t materials 
and doe:; n o t  o f f e r  t h e  c a p a b i l i t y  of performing f i r e  
tests. This i:; t h e  second of a two phased program 
and w i l l  corm>lete t h i s  requirement  f o r  polymer and 
chemica L r esearch .  

(5) Modif icat ion t o  A r c  Heater and Test 
Bay of iihe Pla~ch 50 Helium Tunnel Bui lding N-238 

An e x i s t i n g  e l e c t r i c  arc  a i r  h e a t e r  
w i l l  be modfiEied and r e i n s t a l l e d  i n  t h e  t es t  bay 
of Bui lding N-23#. New water manifolds , four  
inch gas  l i n e ,  e l e c t r i c  c o n t r o l s ,  switch gea r ,  
and cab le s  w i l l  be provided hy t h i s  p r o j e c t .  

This modi f ica t ion  work w i l l  provide 
a c a p a b i l i t y  t o  perform t e s t s  t o  determine t h e  
e f f e c t s  of ramsive boundary l a y e r  t r a n s i t i o n  and 
tu rbu len t  hea t ing  rates a t  h igh  s t agna t ion  
pressures .  ' h e  information obtained from these  
tes ts  w i l l  be used i n  the  design of thermal 
p ro tec t ion  c;;rstrenis (TPS) f o r  b a l l i s t i c  missiles 
and fo r  plar ie tary probes. The unique c a p a b i l i t y  
of t h i s  a r c  wi1.1 be the  proper s c a l i n g  of model 
and gap s i z e  i n  r e l a t i o n  t o  boundary l a y e r  th ickness .  
A l a r g e  a r c  h e a t e r  such a s  the  one proposed w i l l  
permit p r e c i s e  de te rmina t ion  of h e a t  s h i e l d  per -  
formance under tu rbu len t  boundary l a y e r s .  This 
w i l l  r e s u l t  .in a s i g n i f i c a n t  i n c r e a s e  i n  t h e  payload 
of e n t r y  veh:icl.esi. The power supply (60 mega- 
wa t t s )  provided fior t he  I n t e r a c t i o n  Heating S h u t t l e  
Test Faci1it:y under a FY 1972 CoF p r o j e c t  w i l l  
a l s o  be used t c )  power t h i s  a r c  h e a t e r .  The 
r e s u l t a n t  cornbust:or w i l l  :great ly  enhance the  
c a p a b i l i t i e s  i nd ica t ed .  

AI though t h i s  modi f ica t ion  work w i l l  
provide a cornp1.et:ely ope ra t iona l  f a c i l i t y  i n  i t s e l f ,  
i t  may be necessamy t o  undertake a d d i t i o n a l  modi- 
f i c a t i o n  work a t  a l a t e r  t i m e  i n  t h i s  f a c i l i t y  t o  
achieve g r e a t e r  c a p a b i l i t i e s .  This proposed new 
requirement :.s being f u l l y  eva lua ted  and would c o s t  
approximately $45~0,000. This proposed f u t u r e  
work w i I . 1  be a s e p a r a t e  and d i s t i n c t  p r o j e c t  from 
t h a t  descr ibed  above and, i f  l a t e r  approved, w i l l  
be funded as a sepa ra t e  p r o j e c t .  

$330 , 000 
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B. F1igk.t Research Center 

(1) R e h a b i l i t a t e  400 Hertz  Power Suppl ies ,  
Bui lding 4800, 48'01 and 4802 

This p r o j e c t  provides  f o r  t h e  replacement 
of t h e  400 Hert:z Power D i s t r i b u t i o n  System f o r  Bui ldings 
4800, 4801 and 4802. The e x i s t i n g  four  small motor- 
genera tor  s e t s  w i . l l  be  rep laced  by two motor genera tor  
sets each having an output  of 125 KW, 575 v o l t s ,  400 
h e r t z .  From these  motor gene ra to r s  a new d i s t r i b u t i o n  
system betwecm the  bu i ld ings  w i l l  be i n s t a l l e d  
u t i l i z i n g  non-magnetic raceways. Four new load c e n t e r  
panelboards wi!11 be i n s t a l l e d  t o  handle  t h e  d i s t r i b u t i o n .  
Power s t e p  clown transformers  w i l l  be provided from one 
motor-generator set t o  t h e  o the r  capable  of ca r ry ing  
t h e  f u l l  our:?ut: of one genera tor .  The p r o j e c t  also 
provides  f o r  a srnall p r e f a b r i c a t e d  m e t a l  type  s h e l t e r  
approximate'1.q i+OO square f e e t  (37.2 m2) wi th  a concre te  
f l o o r  s l a b  t o  be cons t ruc ted  from the  east w a l l  of 
Bui lding 4801 to  house one new motor genera tor  set .  
The e x i s t i n g  mctor gene ra to r s  are o ld  u n i t s  obtained 
from m i l i t a r y  surp lus  sources  and are i n s u f f i c i e n t  
t o  provide p r e c i s e  power requirements  necessary  f o r  
t h e  modern a i r c r a f t  p re sen t ly  involved i n  t e s t i n g  and 
research  programs. The e x i s t i n g  d i s t r i b u t i o n  systems 
are inadequate  wi th  unacceptable  v o l t a g e  t r a n s i e n t s .  
This p r o j e c t  w i l l  i nc rease  t h e  400 h e r t z  system re- 
l i a b i l i t y  t h a t  i s  necessary  wi th  modern a i r c r a f t  
opera t ion .  

(2) Rehab i 1 i t  a t  E! Admin i s tr a t ive Building , 
Building 48C0, C a f e t e r i a  

This project: p rovides  f o r  t h e  re- 
h a b i l i t a t i o r  and modi f ica t ion  of t he  Adminis t ra t ion  
Building,  Bui lding 4800 by expanding t h e  e x i s t i n g  
C a f e t e r i a  from 3,675 square f e e t  (341.4 m2) t o  
approxi.mate1.y 7,200 square fee t  (668.9 m ). This 
inc ludes  enc los ing  t h e  cour tyard  wi th  a roof .  The 
d in ing  area w i l l  provide seats f o r  about 200 persons.  
Ex i s t ing  kit:ch.en and se rv ing  equipment w i l l  be re- 
moved and rep laced .  
enlarged t o  ac:commodate new equipment. Heating, 
cool ing  1i.ght:in.g and appropr i a t e  r e h a b i l i t a t i o n  

2 

Dishwashing f a c i l i t i e s  w i l l  be 

$560,000 

185,000 

375 000 
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of e x i s t i n g  va:Lls and o the r  a r c h i t e c t u r a l  f e a t u r e s  w i l l  
be modified sccordingly.  The e x i s t i n g  c a f e t e r i a  and 
k i tchen  w a s  i n s t a l l e d  i n  1953 as a p a r t  of t he  o r i g i n a l  
Bui lding 4803 iconstruction and w a s  s i z e d  t o  accommodate 
85 persons ii lone s e a t i n g .  'Che o r i g i n a l  func t iona l  
design was marginal , with an undersized k i t chen  area, 
i n s u f f i c i e n t  food s to rage  space and l i t t l e  c a p a b i l i t y  
f o r  han'dling t r a s h  and garbage. The Center has  grown 
t o  approximately 700 NASA and c o n t r a c t o r  personnel  
p lus  a s i g n i f i c a n t  number of v i s i t o r s .  The r e s u l t  
of t h e  inadequate c a f e t e r i a  Eacil i t ies has  meant a 
long s tanding ,  g r o s s l y  inadequate  and substandard 
l e v e l  of s e r v i c e  f o r  the  genera l  maintenance and 
employee h e a l t h ,  we l f a re  and morale. 

C .  Langley Research Center 

(1) R e h a b i l i t a t i o n  of A i r c r a f t  Parking Apron 

This p r o j e c t  provides  f o r  t he  re- 
h a b i l i t a t i o n  of the e x i s t i n g  a i r c r a f t  parking apron 
wi th  cons t ruc t ion  of a 3,800 square yards  (3,177.7 m2) 
concre te  exten#sion. This ex tens ion  w i l l  be l o -  
ca t ed  o-n the  south s i d e  of Bui lding 1244, near  t h e  
end of the  main taxiway going t o  the  A i r  Force main 
runway. This new apron ex tens ion  w i l l  improve f l i g h t  
opera t ions  .st :Langley by provid ing  a b e t t e r  flow 
of t r a f f i c  from the  taxiway and improve opera t ions  i n  
parking and maneuvering a i r c r a f t  and equipment. 
For som'e tiine, opera t ions  have been impeded by 
r e s t r i c t e d  :ram.? space.  T r a f f i c  inc ludes  such 
l a r g e  a i r c r a f t  as the  C-310, C-54, G-159 and CH-54 
(Flying Crane I le l icopter )  i n  a d d i t i o n  t o  numerous 
smaller j e t ,  r e c i p r o c a t i n g  engine,  and r o t a r y  wind 
a i r c r a f t .  Othler l a r g e  t r a n s i e n t  a i r c r a f t  (C-141) 
o f t e n  u t i l i z e  the  NASA ramp. Twenty a i r c r a f t  
a r e  now assigned t o  t h i s  Center inc luding  t h e  
Boeing 737.  h e  f f i c i ency  i n  ground handl ing  
opera t ions  inv131ves no t  j u s t  l o s s  of  t i m e ,  bu t  
a l s o  unnece,ssa:ry manpower. This p r o j e c t  w i l l  
a l s o  involve  rIemoval of t h e  e x i s t i n g  fue l ing  
system which w i l l  be rep laced  by t ruck  fue l ing .  
The replaceinent of t h e  f u e l i n g  system i s  
necessary  s i n c e  .the e x i s t i n g  one i s  obso le t e  
and does no t  h,ave s u f f i c i e n t  p re s su re  o r  volume t o  
acconunoda t e p r  les en t and f u t u r e  a i r c r a f t  r e q u i r e  - 
ments. 

$1,593,000 

250,000 
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(2) R e h a b i l i t a t i o n  of Dynamic Loads 
Divis ion Bui.!.dj.ng, Bui lding B-1229 

This p r o j e c t  provides  f o r  t he  re- 
h a b i l i t a t i o n  of approximately 26,000 square f e e t  
(2 , 415.4 m2) of t he  Dynamic Loads Div is ion  Building 
B-1229 which w a s  cons t ruc ted  i n  1945. The i n t e r i o r  
modification:;  w i l l  inc lude  doors ,  p a r t i t i o n s ,  
mechanical,  elec 1:r i ca l  equipment, f l o o r  covering , 
l i g h t i n g ,  a c o u s t i c a l  t rea tment ,  p a i n t i n g  and a i r  
condi t ion ing .  The e x t e r i o r  modi f ica t ions  i n -  
c lude  tuck po in t ing  and waterproofing of masonry, 
and t h e  replacement of doors and windows. Normal 
wear and t e a r  over t he  p a s t  25 yea r s  r e q u i r e  
t h a t  a genera l  refurbishment  be undertaken. 
Fu r the r ,  replacement of r o t t e d  wooden doors and 
windows and inasonry r e p a i r s  are requ i r ed  t o  
prevent  e n t r y  of moisture  and t o  arrest 
acce le ra t ed  d e t e r i o r a t i o n .  This  r e h a b i l i t a t i o n  
w i l l  reduce the  maintenance c o s t ,  provide space 
f o r  25 add i t iona l  people  by improving space 
u t i l i z a t i o n ,  and e l imina te  s a f e t y  d e f i c i e n c i e s  
i n  t h e  bui ld ing .  

(3 )  R e h a b i l i t a t i o n  of t h e  Gas Dynamics 
Complex, Bu.ilding 1247B 

Txis p r o j e c t  provides  f o r  t he  r ep lace -  
ment of two compressors a s s o c i a t e d  wi th in  t h e  22 
inch  Helium Tuixnel and t h e  procurement and 
i n s t a l l a t i o n  of ,a s i n g l e  compressor. The compressor 
w i l l  be sk id  mounted and r a t e d  a t  150 SCFM (4.25 
m3M) a t  5,200 p s i  (365.6 KG pe r  CM2). 
compressors h a v e  been i n  s e r v i c e  approximately 
12 yea r s ,  opera t ing  up tal 5,000 p s i  (351.6 KG 
pe r  CM2) over t h e  years .  
major r e p a i r s ,  are obso le t e ,  and replacement 
p a r t s  are n o t  ava i l ab le .  These compressors 
are a s soc ia t ed  wi th  r e sea rch  systems providing 
d i r e c t  support  of space s h u t t l e ,  advanced 
v e h i c l e  technology programs, and b a s i c  hypersonic  
f l u i d  mechanics .research. 

The e x i s t i n g  

They have had numerous 

$465 , 000 

250,000 
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(4) R ' zhab i l i t a t ion  (2nd Modif icat ion of Space 
Technology F a c i l i t y ,  Bui lding 1232 

T i i s  p ro j ec t  provides  f o r  t he  re- 
h a b i l i t a t i o n  a i d  modi f ica t ion  of  approximately 27,000 
square f e e t  (2,508 m2) of t h e  o f f i c e  space of t he  
Space Technology F a c i l i t y ,  Bui lding 1232. This work 
inc ludes  some ina:sonry repair:; and the  replacement 
of windows, s i c  condi t ion ing  and l i g h t i n g  systems. 
The refxbl:; imenit  of t he  i n t e r i o r  p a r t s  w i l l  i n -  
c lude nlew c e i l i n g s ,  f l o o r  covering,  a c o u s t i c a l  
t rea tment ,  p s i n t  ing and a new s ta i rway.  Bui lding 
1232 was cons t ruc ted  i n  1946 a s  a laboratory-shop 
type bui ld ing .  Since t h a t  t i m e  many a reas  have 
been coiiver 1.d i n t o  o f f i c e  space.  This r e h a b i l i t a t i o n  
i s  necessary due t o  normal wear and t e a r  and t o  re- 
duce maintenance c o s t s ,  improve access  and s a f e t y  
and provide space f o r  1 7  people.  

(5) R e h a b i l i t a t i o n  of t he  Horn Chamber, 
Bui lding 129'3 

This  p r o j e c t  provides  f o r  t he  re- 
h a b i l i t a t i o n  o:! the  Horn Chamber, Bui lding 1299 
by r ep lac ing  the  anechoic foam absorber  material .  
The o ld  dett:::iorated m a t e r i a l  w i l l  be  rep laced  
with a new :!oari material which has  a f i r e  r e t a r d a n t  
t reatment  pei:meat:ing t h e  e n t i r e  foam c e l l .  The 
th ickness  o f  t he  new material .  w i l l  be  va r i ed  i n  
accordance wi th  EL new design concept which w i l l  
a l low f o r  minor' t:hroat reshaping  which i s  expected 
t o  improve t h e  Chamber's performance. The p resen t  
anechoic foam absorber  material  has  d e t e r i o r a t e d  
and i s  a f i r e  hazard.  Rel2abi. l i tat ion of t he  
Chamber i s  r equ i r ed  t o  support  t h e  cont inuing  
e f f o r t  of t he  F l i g h t  Ins t rumenta t ion  Divis ion 
r e sea rch  prcqp-ams: such as space s h u t t l e  antenna 
and mattrial.:;  des ign ,  a e r o s t a t  antenna develop- 
ment, ca l ib ra t ion .  and measurement of radiometer 
antenna f o r  i:he a.dvanced a p p l i c a t i o n s  f l i g h t  
experiments program i n  a d d i t i o n  t o  providing 
antenna meas.urE:ment suppoir t fo r  o t h e r  programs. 

$458,000 

170,000 
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D. .Lewis Research Center  ---- 
(1) Rehab i l i t a t ion  and Modif icat ion of 

Streets ,  Par'king, Sidewalks and Storm Sewers  

This p r o j e c t  p rovides  f o r  t h e  re- 
h a b i l i t a t i o n  of t he  curbs ,  g u t t e r s ,  sidewalks and 
the  wearing su r faces  of Walcot t ,  Westover, Moffet ,  
Durand and Ames Rloads. Approximately 21,900 
square yea r s  (18,310 m2) of road pavement 
and a s soc ia t ed  sidewalks and curbs w i l l  be 
r e h a b i l i t a t e d .  This road work inc ludes  s u r -  
f ace  t reatment ,  removal and r e c o n s t r u c t i o n  
of d e t e r i o r a t e d  concre te  c:urbs and d r a i n  t i l e ,  
replacement of d e t e r i o r a t e d  s idewalks,  and 
r e a l i g n i n g  manholes and ca tchbas ins .  These 
roads and sidewalks w e r e  cons t ruc ted  i n  1943 
and except  f c r  pe r iod ic  seal coa t ing ,  no 
major r e p a i r s  have been undertaken. This 
p r o j e c t  a l s o  provides  f o r  t he  ex tens ion  of 
t h e  60 inch (152.4 cm) s torm sewer approxi-  
mately 300 f e e t  (91 .4  m) through a deep 
r av ine  i n t o  Abrams Creek, t o  inc lude  t h e  
cons t ruc t ion  of a downstream headwall and t h e  
placement of  embankment f i l l  t o  prevent  
f u r t h e r  e ros ion .  

( 2 )  R e h a b i l i t a t i o n  of A i r  Drying 
Equipment, Engine Research Building No. 5 

%.is p r o j e c t  p rovides  f o r  t he  re- 
h a b i l i t a t i o n .  of t h e  combustion a i r  system i n  the  
Engine Resea.rch.  B'uilding (ERB) by replacement 
of t he  a i r  C!ryi.ng equipment i n  No. 5 Combustion 
A i r  Cooler. The a i r  drying equipment t o  be 
provided w i l l .  i .nclude a 500 ton  mechanical 
r e f r i g e r a t i o n  c1ni.t , pres su re  vessels , h e a t  
exchanges ant1 zn abso rp t ive  des i ccan t  dryer .  
This  new equipment w i l l  have t h e  c a p a b i l i t y  
of providing dry cold compressed a i r  t o  t h e  
combustion air s y s t e m .  This w i l l  a l s o  inc lude  
t h e  ins t :a l la t ion  of two adso rp t ive  dryer  
tanks 11. foo t  ( 3 . 4  m) i n  diameter and 14 
f o o t  (4 .3  m) high.  This new equipment 
w i l l  be loca t ed  i n  the  basement of t h e  

$1,180,000 

250 , 000 

490,000 
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ERB and w i l l  :ceplace the  e x i s t i n g  25 year  
o l d  ammonia r ~ f i r i g e r a t i o n  system which i s  
obso le t e ,  co:;tly t o  ope ra t e  and maintain,  
and involves  some s a f e t y  problems. 

(3 )  R e h a b i l i t a t e  I n t e r c o o l e r  Tube Nets 
and Expansion Jl3ints a t  t h e  PSL Equipment 
Bui lding N o .  64 

This p r o j e c t  provides  f o r  t he  re- 
h a b i l i t a t i o n  of 10 exhaus ter  i n t e r c o o l e r  tube 
n e s t s ,  and t h r e e  i n t e r c o o l e r  tanks i n  t h e  
a l t i t u d e  exhaust system i n  t h e  PSL Equipment 
Bui lding.  Also i t  provides  f o r  t h e  r ep lace -  
ment of f i v e  expansion j o i n t s  i n  the  a l t i t u d e  
exhaust system in t he  PSL Equipment Building. 
The tube n e s t s  .will be removed and rep laced  
or  r e h a b i l i t a t e d  (as warranted t o  r e s t o r e  them 
t o  t h e i r  o r i g i n a l  performance c a p a b i l i t y .  
The expansion j o i n t s  w i l l  be rep laced .  

The exhaust i n t e r c o o l e r s  i n  PSL 
w e r e  pu t  i n  s e r v i c e  i n  1952. Because of 
accumulated s e r v i c e  cool ing  co r ros ive  and 
e ros ive  exhaust gases  from engine r e sea rch  
i n s t a l l a t i o n s  t h e  coo le r s  have become 
inc reas ing ly  i n e f f e c t i v e .  A s  water l eaks  
develop, t h e  tubes are blocked and thus  reduce 
the  e f f e c t i v e  h e a t  t r a n s f e r  su r f aces .  This 
r e h a b i l i t a t i c n  p r o j e c t  i s  a con t inua t ion  
of a s imilar  p r o j e c t  begun i n  FY 1972. 
I t  i s  necessary  t o  t h e  cont inuance of Cen te r ' s  
c a p a b i l i t y  t c  provide a l t i - t u d e  exhaust  f o r  
engine and component research  programs. 

Replacement of expansion j o i n t s  
i s  a l so  necessary as the  expected f a t i q u e  
life of these components has  been reached 
o r  exceeded and t h e i r  t imely replacement i s  
necessary  on a schedule  b a s i s  t h a t  w i l l  
c r e a t e  minirun i n t e r f e r e n c e  wi th  r e sea rch  
operaticlns. 

$240 , 000 
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(4)  R e h a b i l i t a t e  Electr ical  Power 
D i s t r i b u t i o n  System 

'Chis p r o j e c t  provides  f o r  t he  re- 
h a b i l i t a t i o n  of several components of t h e  e lec t r ica l  
power d i s t r i b u t i o n  system. The undersized 2,400 
v o l t  t i e  cab1.e bet:ween t ransformers  "B2" and "G4" 
i s  inadequate  t o  handle  e s s e n t i a l  loads i n  t h e  
event  "B2" i s  r equ i r ed  t o  b e  removed from service. 
Transformer "132" provides  e lec t r ica l  power f o r  
c r i t i c a l  load:; throughout the  Center.  This p r o j e c t  
a l s o  provider; f o r  t he  replacement of t h e  h igh  
vo l t age  34.5 KV "potheads" a t  Subs ta t ions  "A" and 
I I B I I  . These o r i g i n a l  dry- type h igh  vo l t age  pot-  
heads w e r e  in:;tall.ed 30 y e a r s  ago, some have f a i l e d  
and a l l  need replacement.  
when dismantl.t?d have ind ica t ed  evidence of imminent 
f a i l u r e .  This p r o j e c t  a l s o  inc ludes  the  r ep lace -  
ment of t h e  c:ont:rol cab le s  from the  Electr ical  
D i s t r i b u t i o n  Center t o  Subs ta t ion  "B" , t he  Sewage 
Pumping S t a t i o n  No. 1, Building No. 26, t o  t h e  
switching apparatus  a t  Subs ta t ion  "C", and from 
Manhole 38 t o  Manhole 7. A l l  of these  cab le s  
i n d i c a t e  consi-darable s i g n  of d e t e r i o r a t i o n  
a l s o , r e s u l t i n g  i n  a cond i t ion  of imminent f a i l u r e .  
Addi t iona l  r d iab  i 1 i t  a t  ion  (3 f t h e  Cent er/s e l  ec tr i ca 1 
power d i s t r i b u t i o n  system w i l l  be  r equ i r ed  i n  
f u t u r e  program years .  

The ad jacen t  potheads 

4. ---- OFFICE OF TRACKING AND DATA ACQUISITION 

A. Various Locat ions ----- 

(1) Modif icat ion of So l id  and Liquid Waste 
Disposal  Syst:cims; art Deep Space Network (DSN) and 
Space f l igh t  7lrac:ki.ng and Diata Network (STDN) Locations 

A t  t h e  DSN l o c a t i o n s  t h i s  p r o j e c t  pro- 
v ides  for: modj.fi.cations of d i s p o s a l  of s o l i d  w a s t e  
material us ing  s a n i t a r y  l a n d f i l l  methods, and/or 
waste conipact:or; and a po r t ion  of  t h e  p r o j e c t  
inc ludes  fenc:i.ng of ox ida t  ion ponds , r e p a i r  of 
sewerage l i n e s  and. manholes/clean-outs .. new 
waste o i  1. t arks , new p r o t e c t o r  - i n t e r c e p t o r  

$200,000 

$682,000 

682,000 
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d i t c h e s  , provis ions  f o r  f l u s h  washing 
of sewerage system, and i n c r e a s e  capac i ty  of 
s e p t i c  tanks ,  A t  t he  STDN l o c a t i o n  t h i s  
p r o j e c t  w i l l  provide f o r  i n s t a l l a t i o n  of 
an extended a e r a t i o n ,  a c t i v a t e d  s ludge  type 
mechanical stwage p l a n t  wi th  c h l o r i n a t e d  
e f f l u e n t ,  The f-ncreasing s t r i n g e n t  re- 
quirements fo;r c lean  a i r  and water e l imina te  
most of :he existing p r a c t i c e s  employed a t  
t hese  s t a t i o n s .  This p r o j e c t  w i l l  provide 
the  f i r s ] :  inc::enerit of modi f ica t ions  t o  
f a c i l i t i e s  necessary t o  conform wi th  new 
l o c a l  requirements and r e g u l a t i o n s .  P r i o r  
work i n  ch i s  a x a  d e a l t  mainly wi th  sewage 
treatmen': a t  . ; t a t i ons  loca t ed  i n  t h e  
United Sca tee .  

' f i e  above work i s  a p p l i c a b l e  t o  t h e  
fol lowing lo(:,it?Ions : 

Canberra (DSN) 
Madrid (DSN and STDN) 
Goldstone (DSN) 

( 2 )  I4otl if ications of Fac i l i t i e s  f o r  Sa fe ty  
and Health P1:~3tc?ction a t  t h e  Goldstone Complex 

I'hfis p r o j e c t  i s  the  f i r s t  increment of 
a program t h a t  provides  f o r  f a c i l i t y  modi f ica t ions  
requi red  t o  (2 3rnply wi th  t h e  new occupat iona l  s a f e t y  
and h e a l  th rr?;;u'lations. These d e f i c i e n c i e s  w e r e  
determined by an I-n-house s a f e t y  survey and 
by the  Divisfiln of I n d u s t r i a l  Sa fe ty ,  State of 
Ca l i f  orn La. ?aci l l i  t y  modi f ica t ions  a t  t h e  Golds tone 
Deep Space sisatioris w i l l  d e a l  wi th  the  more s e r i o u s  
s a f e t y  and h a a l t h  d e f i c i e n c i e s  such as: Sa fe ty  
r a i l i n g s  on ;vitennas and r o o f s ,  s t o r a g e  areas f o r  
flammables , Ladder cages on antennas , covers  on 
exposed gear:; (an tennas) ,  r ep lac ing  a l l  temporary 
wir ing ,  eye wash areas ( b a t t e r y  rooms), r ep lac ing  
o ld  f l o o r i n g ,  and providing guards on machinery. 

$69 , 000 
154,000 
150,000 

Go :L d t; tone 188,000 
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(3)  €:eE.absilitatiori of Roads a t  t h e  
Goldstone Coniplex 

:.'his p r o j e c t  p rovides  f o r  re- 
hab i l i t a t . i on  of t h e  e x i s t i n g  2 4 . 3  miles (39.1 k i lometers )  
of roads t o  c o r r e c t  o r  e l i m i n a t e  hazardous cond i t ions  
by improving curves , removing of d i p s  , improving d ra in -  
age,  e l ini inat  i ng  f l a s h  f lood  areas, i n s t a l l i n g  a d d i t i o n a l  
guard r a i l s  smd rep lac ing  s e c t i o n s  of road where t h e  
subgrade has  liai led.  

(;ol.ds tone $121 , 000 

5. M1SCE:LLANE:OLS PROJECTS LESS THAN $50,000 EACH 1,500,000 

TO TAL .$14.900.000 

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: ---- 
I t  i s  es t imated  t h a t  between $15 and $20 m i l l i o n  per  year  w i l l  b e  r equ i r ed  

f o r  t he  conti.nuati.on of t h i s  f a c i l i t y  r e h a b i l i t a t i o n  and modi f ica t ion  program. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISC:& YEAR 1975 ESTIMATES 

Minor Cons t ruc t ion  

Amount Page No. 

Summary of P r o j e c t  Amounts by 
--_-- Locat ion and Cognizant Office 

Off i ce  of Manned Space F l i g h t :  

Johnson Space Center.. . . . . . . . . . . . . . . . . . . . . .  
Marshal l  Space F l i g h t  Center.. . . . . . . . . . . . . .  

O f f i c e  of Space Science:  

Goddard Space F l i g h t  Center................ 
Je t  Propul.sio;n Laboratory .................. 
Kennedy Space Center. .  . . . . . . . . . . . . . . . . . . . . . 
Wallops Stiztion. .. .. . . . .. . . . .. . . . . . . ... . . 

Off i ce  of Ae:r3nizutics and Space Technology: 

Ames Research Center..  . . . . . . . . . . . . . . . . . . . . . 
F l i g h t  Resemxh Center..  . . . . . . . . . . . . . . . . . . 
Langley Res13airch Center..  . . . . . . . . . . . . . . . . . . 
L e w i s  l i e s e a ~ c h  Center.  . . . . . ,, . . . . . . . . . . . . . . . 

Off ice of Tracking: and Data Acquis i t ion :  

Miscellaneous P r o j e c t s  Less Than $25,000 Each: 

Total . .  . . ,. . . . . . . . . . . . . . . . ,, . . . . . . . . . . . . . . . 

$466 000 

225 , 000 
241,000 

50,000 
159,000 
460,000 

40,000 

1 y 020,000 

440,000 

245,000 
225,000 

110,000 

1 805,000 

500 000 

$4,500.000 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

PROJECT TITLE Minor Construct ion of  New F a c i l i t i e s  and Addit ions t o  
Ex i s t ing  F a c i l i t i e s  

LOCAT I O N  Various Locations 

FY 1975 CoF ESTIMATE $4,500,000 

COGNIZANT INSTALIATION: Various Locat ions 

LOCATION OF PRO.JECT: Various Locations 

COGNIZANT PROXJ4M OFFICE: Of f i ce  o f  t h e  NASA Comptroller 

FY 1974 AND PRIOR -- YEARS CoF FUNDING: 

Planning and Design $689,000 
Construct  io.? 6,320,000* 

T o t a l  ?Y 1974 and P r i o r  Years $7.009.000 

SUMMARY PURPOZjE AND SCOPE : 

To provide  f o r  minor f a c i l i t y  cons t ruc t ion  a t  NASA f i e l d  i n s t a l l a t i o n s  
and a t  Government-owned i n d u s t r i a l  p l a n t s  engaged i n  NASA act ivi t ies .  This  
provides  f o r  minor f a c i l i t y  p r o j e c t s  involving t h e  cons t ruc t ion  of minor 
new f a c i l i t i e s  o r  a d d i t i o n s  t o  e x i s t i n g  f a c i l i t i e s ,  each p r o j e c t  o f  which 
i s  est imated t o  c o s t  n o t  i n  excess  of $250,000. 
necessary  i n  IT 1975 t o  improve t h e  use fu lness  o f  NASA's phys i ca l  p l a n t  by 
making i t :  p o s s i b l e  t o  accomplish needed adjustments  i n  t h e  u t i l i z a t i o n  and 
augmentation of i t s  c a p a b i l i t i e s .  

Such minor cons t ruc t ion  is 

PROJECT JUST1:ITC:ATION : 

The e x i s t i n g  NASA phys ica l  p l a n t  i s  n e c e s s a r i l y  impacted by changing 
u t i l i z a t i o n  and adap ta t ions  r equ i r ed  by changing technology and mission 
needs,  as w e l l  a s  by new f a c i l i t y  requirements generated by r e sea rch ,  
development, t e s t ,  and l i k e  a c t i v i t i e s .  Items included i n  t h i s  p r o j e c t  
r e f l e c t  those p r o j e c t s  which must be accomplished i n  FY 1975 t o  meet ...... 1...1.1......1,,........................~~..............~....................................................=. 
'k P r i o r  t o  FY 1973, t h i s  a c t i v i t y  w a s  included i n  t h e  R&PM and R&D 

appropr i a t ions .  
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genera l  NASA i n s t a l l a t i o n  requirements  o r  genera l  t e c h n i c a l  f a c i l i t y  needs 
which a re  no t  s o l e l y  o r  p r i m a r i l y  r equ i r ed  t o  support  s p e c i f i c  research  o r  
development programs o r  p r o j e c t s .  Also included are  those  items which a re  
requi red  i n  FY 1975 t o  m e e t  t h e  p e c u l i a r  needs o f  one o r  more s p e c i f i c  
research  o r  development programs o r  p r o j e c t s ,  and which could be adequately 
i d e n t i f i e d  a t  t h e  t i m e  o f  submission of t h i s  budget estimate. 

I t e m s  of  work proposed t o  be accomplished w i t h i n  t h i s  program f o r  FY 1975 
have been c a r e f u l l y  s e l e c t e d  from a l i s t  t o t a l l i n g  about  $9 m i l l i o n .  This  
s e l e c t i o n  has  been made on t h e  b a s i s  of  t h e  re la t ive  urgency of  each i t e m  
and t h e  expected r e t u r n  f o r  i t s  accomplishment i n  r e l a t i o n  t o  t h e  investment 
involved. It i s  recognized, however, t h a t  dur ing  t h e  course  o f  t h e  yea r  
some r e a r r a n ~ e m e n t  o f  p r i o r i t i e s  may be necessary  and t h a t  changes may be 
r equ i r ed  i n  some of  t h e  i t e m s  t o  be  accomplished w i t h i n  t h e  resources  
a l l o c a t e d .  

PROJECT DESC:RIPrION : ---- 
Ten ta t ive  lcsndidate  subpro jec t s  o f  work t o  be considered f o r  accomplish- 

ment under t h i s  estimate are  o u t l i n e d  under "PROJECT COST ESTIMATE'' and 
t o t a l  $4,500,300. Of t h i s  a m u n t ,  $4,000,000 r e p r e s e n t s  s p e c i f i c ,  d i s c r e t e  
i t e m s  o f  work, ilnd $500,000 i s  ind ica t ed  as a "lump sum" amount t o  provide  
f o r  f a c i l i t i e s  work o f  t h e s e  types (new cons t ruc t ion  and a d d i t i o n s )  es t i -  
mated t o  c o s t  less than $25,000.  

SUMMARY : 

a. 0f f : i se  of Manned Space F l i g h t  

b. 0ff : ise  of Space Science 

c. Off i ' se  of Aeronaut ics  and Space Technology 

d. 0ff:it-e of  Tracking and Data Acqu i s i t i on  

e. Sma:!'Lei: "Lump Sum" P:cojects 

TOTAL 

PROJECT COST :SSTIMATE: 

1. OFFICE OI? MANNED SPACE FL:C=T 

---- 

A. Johnson Space Center 

(1) Construct ion o f  Test A r t i c l e  P repa ra t ion  F a c i l i t y  

$466,000 

709,000 

1,020,000 

1 , 805,000 

500,000 

$4,500.000 

$4.500.000 

- 466.000 

$225,000 

225,000 

This p r o j e c t  w i l l  p rovide  f o r  cons t ruc t ion  of  a 
pre-engineered bu i ld ing  60 f e e t  (18.29 meters) wide by 100 
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k e e t  (30.48 meters) long with 30 by 30-foot (9.14 x 9.14 
meters) access doors on each end. The f a c i l i t y  w i l l  be  
located nor th  of  Avenue B i n  c lose  proximity to Vibration 
and Acoustic Test F a c i l i t y ,  Building 49. The f a c i l i t y  
w i l l  contain a 10-ton (9,072 kg) bridge crane with a 
minimum hook c:learance he ight  of 35 f e e t  (10.66 meters). 
The f a c i l i t y  w i l l  not r equ i r e  a i r  temperature and humidity 
cont ro l ;  hcwever, s an i t a ry  f a c i l i t i e s ,  f i r e  de tec t ion ,  and 
f i r e  suppras:si.on c a p a b i l i t i e s  w i l l  be required. 
s an i t a ry  f a c i l i t i e s  and a 20 foot by 20 foo t  (6.09 x 6.09 
meters) o f f i c e  a rea  w i l l  r equ i r e  heating and a i r  conditioning, 
Exterior l i g h t i n g  w i l l  b e  provided fo r  a l l  doors and t h e  
outdoor secu r i ty  area. 
foot (24.38 meters) long hard surfaced apron w i l l  be loca ted  
adjacent t o  the building and enclosed with a secu r i ty  fence. 
A hard surfaced road 30 f e e t  (9.14 meters) wide w i l l  provide 
access t o  t h e  f a c i l i t y  doors. The f a c i l i t y  w i l l  a l s o  be 
used f o r  preparation of spacecraf t  modules, t ranspor te rs ,  
s l i n g s ,  and serv ic ing  tes t  equipment f o r  spec ia l  t e s t ing .  
The Vibration and Acoustic Test F a c i l i t y ,  Building 49, 
w i l l  primarily be used to  house movable platforms, f i x t u r e s ,  
shakers, suspension systems, acous t i c  horns, ducts,  
terminators,  and o t h e r  equipment and materials used i n  
performing v ibra t ion  and acous t i c  tests, Sheltered areas 
are required t o  maintain s t r u c t u r a l  i n t e g r i t y  of test 
a r t i c l e s  and assoc ia ted  l i f t i n g  devices during use. 
95 Vibration and Acoustic T e s t  F a c i l i t y  i t e m s  are i n  open 
laydown areas ,allowing d e t e r i o r a t i o n  as a r e s u l t  o f  adverse 
c l imat ic  conditions.  A s  a r e s u l t ,  extensive refurbishment 
i s  required t o  avoid hazards t o  the  test  a r t i c l e s  and 
personnel working with them. 
i s  needed i n  F'I 1975 t o  e f f e c t i v e l y  support v ib ra t ion  and 
acous t ic  t e s t i n g  of t h e  space s h u t t l e  test art icles,and to  
provide an adequate enclosed prepara t ion  area t o  re furb ish  
and r e c e r t i f y  the  Apollo equipment which w i l l  be used f o r  
s h u t t l e  ac t : iv i t ies  p r i o r  t o  i n i t i a l  tes t  a r t ic le  delivery.  
F a i l u r e  t o  provide the  f a c i l i t y  w i l l  n e c e s s i t a t e  per- 
petua t i ng  cu-erent uneconomical s torage  and refurbishment 
cos t s  and wi:L1 adversely impact operation t imel iness  f o r  
s h u t t l e  and o the r  test a r t i c l e s .  

The 

A 60 foot (18.29 meters) wide by 80 

Presently 

Construction of t h i s  f a c i l i t y  

B *  --- Marshall Space F l igh t  Center 

(1) I n s t a l l a t i o n  of Boi le r  Fuel System 

241,000 

241,000 

This p r o j e c t  w i l l  provide f o r  t he  i n s t a l l a t i o n  
of combination g a s - o i l  burners i n  e x i s t i n g  b o i l e r s  i n  
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Building 4567 (Boiler  P lan t  f o r  East T e s t  Area), Building 4596 
(Boiler  Plant  f o r  Steam Ejec tors ) ,  Building 4660 (Boiler  P lan t  
f o r  North Test Area and Nitrogen Vaporization),  and Building 
4675 (Boiler  P lan t  f o r  West T e s t  Area). 
t he  i n s t a l l a t i o n  o f  approximately 10,000 f e e t  ( 3 , 0 4 8  meters) 
of 4-inch underground gas l i n e  which w i l l  connect these  
b o i l e r s  t o  an e x i s t i n g  gas main. These e x i s t i n g  b o i l e r s  
se rve  the  MSFlC test a rea  and are p resen t ly  u t i l i z i n g  f u e l  
o i l  as t h e  s o l e  energy source.  Due t o  the  cu r ren t  shortage 
of  f u e l  o i l ,  i t  i s  essent iaL t o  provide an a l t e r n a t e  source 
of f u e l  t o  in!;uire reasonable continuous b o i l e r  p l an t  operat ions.  
These b o i l e r s  support  t h e  important developmental t e s t  opera t ions  
c a r r i e d  out  i n  the  MSFC test d iv i s ions  a rea  f o r  such programs 
as s h u t t l e  ex terna l  tank and t h e  s o l i d  rocket  booster .  

It w i l l  a l s o  include 

2. OFFICE <)E SPACE SCIENCE -- $709.000 

A .  G0d.clar.d Space F l i g h t  Center 50,000 

(1) Ektension of Roadway System 50,000 

This p r o j e c t  provides a new service access  d r i v e  
from Road No. 8 near  t h e  east ga te ,  t o  t he  rear of the  tes t  
and evaluat ion complex, Bui ldings 7, 10, and 15. The t ruck  
d e l i v e r i e s  i n  t h i s  a r e a  cause heavy t r a f f i c  congestion through 
t h e  s e r v i c e  and ,parking area which w i l l  b e  eliminated by 
t h e  construct i 'on of  t h i s  roadway. 

B. Jet P r q u l s i o n  Laboratory 

(1) Construction of  Mezzanine, Machine Shop, 
Building 170 

This  p r o j e c t  modifies t he  c e n t r a l  machine shop 
by construc1::ing a 1,530 square foo t  (142.1 square meters) 
enclosed mezzanine to  permit the  expanded use of  numerically 
cont ro l led  p rec i s ion  machine too l s  and a l l e v i a t e  the  present  
crowded conc1:itj:ons i n  t h e  gr inding room which r equ i r e s  a 
con t ro l l ed  environment ,, 

C. Kennedy Space Center 

(1) Addition t o  Blockhouse, Launch Complex 36 

159,000 

159,000 

460,000 

215,000 

This p r o j e c t  provides a 5,100 square foo t  
(474 square meters) add i t ion  t o  the  blockhouse annex of 
t h e  At l a s  Centaur Vehicle Launch Complex 3 6 ,  Eastern 
Tes t  Range. This add i t ion  w i l l  permit consol ida t ion  of 
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engineering personnel i n  the blockhouse annex and enable 
t h e  release of 14 trailers present ly  u t i l i z e d  by the  
personnel at: t h e  blockhouse. 

(2) Construction of Maintenance Support Building 
b u n c h  Complex 2 West, Western T e s t  Range 

T h i s  p r o j e c t  provides a n  approximately 6,400 
square foot  (594.6 square meters) maintenance support 
building a t  t:he Delta Vehicle Launch Compex 2 West, f o r  
spare  p a r t s ,  t oo l s ,  launch support equipment, and work 
space. 
consol ida te  E torage and enable release of  t he  present ly  
used but  de t e r io ra t ed  Building 836. 

The provision of t h i s  prefab metal bui ld ing  w i l l  

D. Wallops S ta t ion  

(1) Construction of Storage Enclosure 

This p r o j e c t  provides a 40' x 50' 
(12.1 meters x 15.2 meters) prefabr ica ted  building on an  
ex i s t ing  concrete pad. This s t r u c t u r e  w i l l  provide pro- 
t e c t i o n  from cor ros ive  elements to various high value 
steels and a l loys .  This work i s  necessary due t o  t h e  
cor ros ive  e f f e c t  of the  s a l t  a i r  environment of  t h e  area, 
This s t r u c t u r e  . w i l l  a l s o  provide a consolidated loca t ion  
for s torage  lof t h i s  material. 

3. OFFICE OFAERONAUTICS -- AND SPACE TECHNOLOGY 

A. -hes  Research Center 

(1) Addition to  Central  Computing F a c i l i t y ,  
Building N-233 

I'his pro jec t  provides f o r  the  cons t ruc t ion  
of a one-story bui ld ing  addi t ion  to  the  south wing of 
t h e  Central  Com]>uting F a c i l i t y  (CCF) , Building N-233. 
This addi t ion  w i l l  be similar t o  the  e x i s t i n g  s t r u c t u r e  
and approximate:Ly 6,300 square f e e t  (585.3 square meters),  
180 f e e t  (54.,9 meters) long by 35 f e e t  (10.7 meters) wide 
and 15 f e e t  (4.6 meters) high, with a connecting wing t o  
t h e  southwest entrance of t he  ex i s t ing  building. This 
add i t ion  w i l l !  relieve congestion i n  the  ex i s t ing  bui ld ing  
and e l imina te  t h r e e  trailers present ly  i n  use  t o  house 
computer personnel. Increased speed of  computers re- 
qu i r e s  graph?-(: d i sp lay  devices to  make t h e  most e f f e c t i v e  

$245 , 000 

40,000 

40 , 000 

1,020,000 

440 , 000 

245,000 
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use of  t he  computer system. Additional space i s  needed f o r  
these  graphic d isp lay  devices. This equipment must be loca ted  
i n  t h e  e x i s t i n g  CCF due. t o  communication channel length  re- 
s t r i c t i o n s .  The cons t ruc t ion  of t h i s  add i t ion  w i l l  f r e e  areas 
now occupied by personnel f o r  t h e  graphic equipment. Programs 
supported inc lude  advanced technology t r anspor t s ,  space 
s h u t t l e ,  highly maneuverable a i r c r a f t ,  tu rbulen t  flow s tudies ,  
and remotely p i lo t ed  veh ic l e  research. 

(2) A,ddition t o  Fence and Roads f o r  Security 
and Flood Pro tec t ion  

This p r o j e c t  provides f o r  t h e  add i t ion  of 
approximately 6,000 f e e t  (1,829 meters) o f  6-foot (1.8 
meters) high secu r i ty  fence around t h e  w e s t  and nor th  
perimeters o f  the Ames property. The new perimeter 
fence w . i l l  stop cu r ren t  problems of vandalism and t r a s h  
dumping on ithe ARC property. The p r o j e c t  a l s o  includes 
r a i s i n g  t h e  t&?v!vation of t h e  low segments of t he  road 
t o  the  Magnetic T e s t  F a c i l i t i e s ,  Building N-217 and 
N-217A by 3-:Eet?t (.9 meters),  and adding an o i l  su r f ace  
treatment t o  approximately 2,000 f e e t  (609.6 meters) 
of  t h e  ex i s t ing  road. This road e leva t ion  and improve- 
ments w i l l  i:ediice the  maintenance of  t h e  roads and keep 
t h e  area from flooding during storms. Also included is  a 
d ike  around Iiullding N-217 with a drainage system and l i f t  
s t a t i o n  t o  pimp co l l ec t ed  water ou t s ide  the  diked area. 
The d ike  and pumps f o r  t h e  Magnetic Standards Laboratory, 
Building N-21.7, w i l l  p ro t ec t  t h i s  f a c i l i t y  and i t s  equip- 
ment and spaice hardware from w a t e r  damage. The Magnetic 
Standards La.l)oratory and t h e  Magnetic T e s t  F a c i l i t y  are 
important tcl th!e success of  t h e  Pioneer spacecraf t ,  i t s  
experiments and. follow-on programs such as Pioneer Venus. 

(3) Ad.dition to  3.5-Foot Wind Tunnel, 
Bu.ilding N-229 

This p r o j e c t  provides f o r  t h e  cons t ruc t ion  of 
a pre-engineered steel  bui ld ing  add i t ion  of approximately 
4,800 square f e e t  (446 square meters),  40 f e e t  (12.2 meters) 
wide by 120 f e e t  (35.6 meters) long, between t h e  o f f i c e  and 
wind tunnel test sec t ion  por t ions  of Building N-229. Many 
of the  recent  and projected experiments i n  t h e  3.5-Foot 
Wind Tunnel of t he  Experimental F lu id  Dynamics Branch re- 
q u i r e  the  use of l a rge  m d e l s  and spec ia l  support equip- 
ment t h a t  must 'be s to red  between experiments i n  t h e  
f a c i l i t y .  The proposed building w i l l  provide the  needed 

$13 5 , 000 

60,000 
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s torage  area f o r  t h e  l a rge  models and spec ia l  support 
equipment. 
f a c i l i t y  opera t ion  by making equipment more r ead i ly  
a v a i l a b l e  and reduce t h e  manpower required i n  re furb ish ing  
work. 

Providing t h i s  s torage  area w i l l  improve 

B. F l i g h t  Research Center $110,000 

(1) Alddition to  Remotely P i lo ted  Research Vehicle 
(:RPRV) Ground Sta t ion ,  Building 4801 110,000 

Tliis p ro jec t  provides f o r  t he  modification of 
1,095 square f e e t  (101.7 square meters) of  i n t e r i o r  space i n  
Building 4801 imd an  e x t e r i o r  add i t ion  to  t h i s  bu i ld ing  of 
1,420 square f e e t  (131.9 square meters). The i n t e r i o r  work 
cons i s t s  of removal and r e loca t ion  of  welding shop equipment 
t o  the  new addi t ion ,  t h e  removal of m e t a l  p a r t i t i o n s ,  and 
subsequent cxpcpansion of  t he  e x i s t i n g  Remotely P i lo t ed  
Research Vekicle (RPRV) ground s t a t i o n .  The work involved 
i n  t h e  expan:;ion process cons i s t s  of extending t h e  r a i s e d  
f l o o r ,  consi:ructing soundproof w a l l s  and c e i l i n g s ,  increas ing  
a i r  conditioning s i z e ,  providing l i g h t i n g ,  and extending t h e  
f i r e  p ro tec t ion  system. This expansion w i l l  provide space 
t o  house cockpit  systems, telemetry and computer equipment 
required t o  support t h e  Center's growing remotely p i l o t e d  
res ear ch veh i- c 1. e pro gram. 

The remotely p i lo t ed  research veh ic l e  program 
includes air 'cra.ft o f  t h e  1/3 s c a l e  F-15 and Firebee types 
which w i l l  b e  flown by a p i l o t  from the  ground s t a t i o n .  
Considerable. equipment of the. telemetry and computer type, 
along wi th  cockpits,  are required f o r  a successful program 
of t h i s  type. A s  t h e  program i s  expanded i n  numbers and 
scope, add i t iona l  space i s  a primary necess i ty .  The air- 
c r a f t  used i n  t h i s  program w i l l  be  t e s t e d  i n  manners no t  
a v a i l a b l e  through manned f l i g h t  because of physical  
l i m i t a t i o n s  of t he  p i l o t ,  such as sp ins ,  and remote 
t e s t i n g  i s  paramount f o r  ob ta in ing  data. 

The externa l  add i t ion  o f  Building 4801 w i l l  
provide t h e  space necessary f o r  t he  r e loca t ion  of t he  
displaced welding shop. The add i t ion  w i l l  c o n s i s t  o f  
a l l  necessary h.ardware and equipment required f o r  welding 
shop operations.  

C. Lanpley Research Center 

(1) Construction of  an Outdoor Anechoic T e s t  
Apparatus 

245,000 

245,000 
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This p r o j e c t  provides f o r  t h e  cons t ruc t ion  of 
an outdoor anechoic apparatus f o r  a f a c i l i t y  capable of 
obtaining je t  no i se  research data. This work w i l l  include 
t h e  cons t ruc t ion  of an  80-foot (24.4 meters) diameter 
semicircle o E iICOUS t ical  wedges of open-cell polyurethane 
foam geomet:rically designed to  absorb noise.  
acousticall lr  t r ea t ed  area on the  ground permits measurements 
of t he  noise  generated by j e t  engines t o  be obtained over 
r e l a t i v e l y  :Large d is tances  without t he  complicating e f f e c t s  
from ground r e f l e c t i o n s  and r e f r ac t ions .  I n  order  to des- 
c r i b e  the  j e t  engine no i se  f i e l d  produced by a supersonic 
j e t  , much la.rger d i s tances  a r e  required than are a v a i l a b l e  
from ex i s t ing  -jet: no ise  f a c i l i t i e s .  Supersonic j e t  engine 
no i se  i s  rad:ial:ecl from sources d i s t r i b u t e d  many diameters 
downstream o:i t h e  j e t  engine i n  comparison t o  the  no i se  
produced by :;ulisonic jets. 

The 

225,000 D. Lewi.:; Research Center 

(1) Additional 3,000 p s i  Compressed A i r  Capabili ty 190,000 

This p r o j e c t  provides f o r  t h e  cons t ruc t ion  of 
a building arid t h e  i n s t a l l a t i o n  of  an e x i s t i n g  3,000 p s i  
a i r  compressor t o  increase  t h i s  capab i l i t y .  This includes 
the  construct:ion of a pre-engineered steel s t r u c t u r e  of  
approximately 1,250 square f e e t  (116.13 square meters) 
with a concrete slab.  
and a u x i l i a r y  equipment, valued a t  about $125,000 and 
excess t o  t he  needs of  t he  Atomic Energy Commission, 
Jackass F l a t s ,  Nevada, w i l l  be dismantled, c ra ted ,  moved, 
and r e i n s t a l l e d  i n  t h e  new steel s t ruc tu re .  The output 
of t h i s  a i r  compressor w i l l  be piped i n t o  t h e  ex i s t ing  
3,000 p s i  compressed a i r  system to  double i t s  capacity. 
This p r o j e c t  w i l l  a l s o  permit t he  continuance of research 
act ivi t ies  when t h e  ex i s t ing  3,000 p s i  a i r  compressor i s  
down f o r  maintenance. No f u r t h e r  expansion of t h i s  3,000 
p s i  a i r  supply i s  contemplated a t  t h i s  t i m e .  

An e x i s t i n g  3,000 p s i  a i r  compressor 

(2) Addition of t he  H e l i u m  Dis t r ibu t ion  System 
Helium Gas Holder, Building 121 35,000 

This p ro iec t  w i l l  provide f o r  t h e  cons t ruc t ion  
of 1,500 l i n e a r  f e e t  of underground 4-inch l i n e  fo r  transporting 
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helium gas ( r e s u l t i n g  from b o i l - o f f  o f  l i q u i d  helium used 
i n  Engine R'esearch Building (ERB) research f a c i l i t i e s )  
d i r e c t l y  t o  h e l i u m  p u r i f i c a t i o n ,  s torage ,  and r e l i q u i -  
f icat ionequipment  loca ted  ad jacent  t o  helium gas s to rage  
conta iner  ho lders ,  Buildings 1 2 1  and 122. 

The e x i s t i n g  helium gas holder ,  Building 120, 
ad jacent  t o  the  Engine Research Building 5, has d e t e r i o r a t e d  
and i s  i n  need of  replacement unless  o t h e r  helium recovery 
measures a r e  i n s t i t u t e d .  The proposed l i n e  w i l l  no t  only 
r ep lace  t h e  ho:lder, Building 120, b u t  w i l l  a l s o  eliminate 
t h e  c o s t l y  mid t i m e  consuming present  procedure of c o l l e c t -  
ing t h e  helliim i n  t h e  holder ,  pumping i t  i n t o  a tube t ra i ler ,  
and then t ranspor t ing  i t  t o  Buildi-igs 121 and 122 f o r  
temporary s torage.  Fur ther ,  t he  p re sen t  method of  handling 
the  helium r e s u l t s  i n  contamination which would be  el iminated 
by use  of t he  d i r e c t  p i p e l i n e  proposed. 

4 .  OFFICE WJXACKING -- AND DATA ACQUISITION 

A. Various Locations 

(1) Construction of Support F a c i l i t i e s  f o r  
Mobile Lasers a t  Various Locations 

This p r o j e c t  w i l l  provide f a c i l i t i e s  f o r  t he  
per iodic  1oca.tion o f  mobile, p r e c i s e  laser t racking  s t a t i o n s  
to  support  t h e  San Andreas Fau l t  Experiment (SAFE), and 
the  Laser Gecdynamic Satellite (IAGEOS). This p r o j e c t  is  
designed t o  de f ine  t h e  global  t ec ton ic  p l a t e s ,  p l a t e  motion 
(earthquakes),  p l a t e  stress, and information about f a u l t  
s t ruc tu res .  
grading, road cons t ruc t ion ,  e r ec t ion  of temporary s h e l t e r s ,  
t railer hardstands,  bores ight  towers, wind holddowns, 
connection of commercial power, grounding and s a n i t a r y  
f a c i l i t i e s .  Higher cos t s  are estimated a t  t he  remote si tes 
due t o  t h e i r  d i s t ances  from supporting cen te r s  and area 
loca t ions .  
site. 

The cons t ruc t ion  w i l l  c o n s i s t  of  s i t e  c l ea r ing /  

,411 c o s t s  have been t a i l o r e d  t o  t h e  proposed 

.-- SAFE - Support f a c i l i t i e s  w i l l  be  constructed 
f o r  t h e  mobile laser f a c i l i t i e s  a t  t h r e e  var ious  loca t ions  
including U t a h ,  and range i n  estimated c o s t  from $78,000 
t o  $140,000. 

$1.805.000 

1,805,000 

1,338,000 

--- UGEOS - Support f a c i l i t i e s  w i l l  be  constructed 
f o r  t he  mobi:Le :Laser f a c i l i t i e s  a t  e i g h t  var ious  loca t ions  
including Al:isk:i and Hawaii, and range i n  estimated cos t  from 
$64,000 to  $2'15,,000. 
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Each of  t h e  eleven si tes w i l l  b e  managed as a 
separa te  p ro jec t  because of t h e  d i f f e r e n t  loca t ions  involved. 
This i s  t h e  f i r s t  increment of  IAGEOS pro jec t s .  The second 
increment wL11. be  approximately equal t o  t h e  f i r s t .  

(2) Construction of Transmitter Buildings a t  Rosman 
a.nd. Tananarive STDN Locations 

This p r o j e c t  provides f o r  t h e  cons t ruc t ion  of  a 
t r ansmi t t e r  bu.ilding a t  t h e  loca t ions  indicated below. The 
work w i l l  cons i s t  of t h e  cons t ruc t ion  of a 650 square foo t  
(60.4 square meters) concrete and masonry building a t  each 
loca t ion  wit:h a i r  conditioning, electrical service, and 
grounding. S i t e  work and extension of t h e  f i r e  de t ec t ion  
system w i l l  a l s o  be  provided. The ex i s t ing  S-band range 
and range r a t e  systems are being updated with new high 
power t r ansmi t t e r s  which support t h e  near e a r t h  satell i te 
programs. 'IAese t r ansmi t t e r s  r equ i r e  a separa te  building 
near t h e  antenna f o r  proper equipment operation. This 
i s o l a t i o n  a l s o  provides f o r  required personnel sa fe ty .  
S i m i l a r  small humidity cont ro l  bu i ld ings  are located a t  
o t h e r  high power t ransmi t t ing  antennas throughout t h e  
t racking  and da ta  a c q u i s i t i o n  network. 
t r ansmi t t e r  w i l l  b e  used with the  High Energy Astro- 
physical  Observatory and the  Atmospheric Explorer series 
(beginning w i t ' h  AE-E). 

The high power 

Ro sman 
Tananarive 

(3) Construction of Emergency Center a t  Alaska 
Spaceflight Tracking and Data Network (STDN) 
S t a t  ion 

This p ro jec t  provides for t h e  cons t ruc t ion  of 
an emergency center  a t  Fairbanks, Alaska. 
include a 1,;300 square foot  (167 square meters) add i t ion  t o  
the  minitrack bui ld ing  t o  house emergency veh ic l e  and f i r s t  
a i d  and s a f e t y  equipment with assoc ia ted  electrical  f i r e  
pro tec t ion  and a i r  conditioning systems. Due t o  weather 
conditions,  ;md the  d i s t ance  from major support c i t ies .  

(Fairbanks - L5 miles, 24.1 k i lometers ) ,  t h i s  s t a t i o n  depends 
so l e ly  on s ta t$on  personnel t o  f i g h t  f i r e s  and administer 
f i r s t  a i d  when required. This s i t e  i s  a l s o  operated around- 
the-clock i n  support of t he  near e a r t h  sa te l l i t e  programs 
and are part: of t h e  long range network requirement. 

The work w i l l  

$157,000 

(84,000:1 
(73,000) 

121,000 

Alaska (121,000) 
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( 4 )  Construction of Cafeteria F a c i l i t y  a t  the  
Ibsman Spaceflight Tracking and Data 
Network (STDN) Stat ion $189,000 

This pro jec t  provides f o r  the construction of a 
ca fe t e r i a  f a c f l i t y  a t  the  Rosrnan STDN location. The work 
w i l l  include construction of a 2,500 square foot (232 square 
meters) buy-Iding with associated e l e c t r i c a l ,  f i r e  protect ion,  
and a i r  condi1:ioning. 
Rosman s t a t ton  and only a small room i n  the  operation building 
serves a s  ; i n  eating f a c i l i t y .  The s t a t i o n  population has 
grown to  exceed 200 with over 100 employees working on day 
s h i f t .  Due to  the dis tance of 15 m i l e s  (24.1 kilometers) 
t o  the nearest: commercial establishments, personnel are forced 
t o  carry meals t o  work and the  food i s  consumed i n  working 
areas.  In  addlition to  provi.ding the  necessary food preparation, 
serving and eat ing areas ,  the  f a c i l i t y  w i l l  serve as a cent ra l  
conference znd t ra in ing  area.  This i s  one of t he  main STDN 
s t a t ions  operating 24 hours a day to  support t he  near ear th  
s a t e l l i t e  programs and i s  pa r t  of t he  long range network 
requirement. 

No ca fe t e r i a  f a c i l i t y  e x i s t s  a t  the  

R.0 sman (189,000) 

5. MISCELLANEOUS -- PROJECTS LESS THAN $ 25.000 EACH 500.000 

TOTAL $4.500.000 

FUTURE CoF -- ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

It i s  estimated tha t  between $4 and $6 mill ion per year w i l l  be required 
for  the continuation of t h i s  e s sen t i a l  minor construction work a t  NASA 
f i e l d  in s t a l l a t ions  and Government-owned indus t r i a l  p lan ts  engaged i n  NASA 
a c t i v i t i e s .  

CF 12-11  



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

SUMMARY 

- F a c i l i t y  Planning Design 

Amount Page No, 

Regular Reqii irements : $3,900,000 

Master planning and f a c i l i t y  s tud ie s . .  ..... 900,000 CF 13-2 
P r e l  iininar y engineer ing r e p o r t s  ............ 450,000 CF 1 3 - 2  
F i n a l  des ign  ............................... 2,550,000 CF 13-3 

Other Requiremlents : 7,000,000 

S h u t t l e  f a c i l i t i e s  planning and design ..... 4,400,000 CF 13-3 
Large a e r o n a u t i c a l  f a c i l i t i e s  planning and 

design...... ............................. 2,600,000 CF 13-5 

Total.................................... $10,900.000 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1975 ESTIMATES 

I--- 1 I PROJECT TIT:;E F a c i l i t y  Planning and Design I 
N 1975 CoF ESTIMATE 

The funds requested i n  t h i s  estimate are requ i r ed  t o  provide f o r  the f o l -  
lowing advance p:Lanning and design ac t iv i t i e s  r e l a t e d  t o  f a c i l i t i e s  a c t i v i t i e s  
and p r o j e c t s :  

a. The accomplishment of necessary development and master planning f o r  
f i e l d  i n s t a l l a t i o n s  and, where n o t  otherwise provided f o r ,  t h e  updat ing o f  
" a s -bu i l t "  drawings and the  provis ion  of engineer ing s e r v i c e s .  

b. The p repa ra t ion  of pre l iminary  engineer ing  r e p o r t s ,  c o s t  estimates, 
and design and cons t ruc t ion  schedules .  

c. The p repa ra t ion  of f i n a l  cons t ruc t ion  c o n t r a c t  p l ans ,  s p e c i f i c a t i o n s ,  
and a s soc ia t ed  cos t  e s t ima tes  and schedules  t h a t  are r equ i r ed  t o  implement 
cons t ruc t iorL p r o j e c t s .  

d. 'Ilhe a.c:complishment o f  f a c i l i t i e s  s i t i n g  and o the r  i n v e s t i g a t i o n s ,  as 
w e l l  as t h e  ac:complishment of s p e c i a l  f a c i l i t i e s  s t u d i e s  and r e p o r t s .  

The $10.9 mi11,ion reques ted  f o r  f a c i l i t y  planning and design fo r  N 1975 
i s  composed of two major segments: 

a. I legul . ;~  requirements - $3,900,000 

b. Other requirements  - $7,000,000 

These r e g u l a r  requirements encompass t h e  b a s i c  purposes o u t l i n e d  above. 
The "other  requirements", whi le  a l s o  i n  suppor t  of  t hese  purposes,  cover 
those s p e c i s l  needs which are r e l a t e d  t o  l a r g e ,  complex p r o j e c t s  o r  specif ic :  
programs wliich are considered t o  r ep resen t  h igh  p o t e n t i a l  f u t u r e  cons t ruc t ion  
requirements #and f o r  which e a r l y  d e f i n i t i o n  is  e s s e n t i a l .  For these  l a r g e r  
p r o j e c t s  s i g n i f i c a n t l y  more planning work than i s  normally involved must be 
accomplished p r io r  t o  t h e i r  i n c l u s i o n  i n  a budget r eques t  and normally t h i s  
planning lead  t i m e  i s  excep t iona l ly  long. 
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1. REGULAR E!aJIREMENTS 

a *  --- Master I?lanning and F a c i l i t y  S tud ie s  $900,000 

This  segment of t h e  requirement i nc ludes  t h e  nec- 
e s sa ry  updat ing of development and master p lans  f o r  f i e l d  
i n s t a l l a t i o n s  and requi red  f a c i l i t i e s  s t u d i e s ,  i n v e s t i g a t i o n s ,  
and r e p o r t s  imich w i l l  d e f i n e  f a c i l i t y  parameters w i t h i n  
which subsequent pre l iminary  engineer ing  e f f o r t s  w i l l  be  
based t o  includle those requirements  f o r  updat ing of  f a c i l i t y  
"a s -bu i l t "  drawings and t h e  p rov i s ion  of  engineer ing services 
i n  those  cases  where such e f f o r t s  are n o t  o therwise  provided 
f o r .  
t h r e e  yea r s  f o r  each i n s t a l l a t i o n ,  w i th  about one - th i rd  
of t h e  i n s t a l l a t i o n s  being involved i n  any one f i s c a l  yea r .  

Master p lans  are r ev i sed  on an average of once every 

F a c i l i t y  s t u d i e s  and s p e c i f i c  engineer ing  support  
have taken on added importance i n  r e c e n t  years .  The major 
fol lowing requirements f o r  FY 1975 i l l u s t r a t e  t h i s  po in t :  

- Value Engineering and Analysis  
- Design S p e c i f i c a t i o n s  Update and Support 
- Building Research and Advisory Board Support  
- EnE;in.eering Handbook (Revis ion)  
- R e h a b i l i t a t i o n  and Modif ica t ion  Program Update 

- Fac : i l . i t i e s  Operat ions and Maintenance S tud ie s  
- Fac:il.ities U t i l i z a t i o n  Analysis  and Update 
- Energy Conservation, Reduction and Management 

and Support 

l ina lys i s  and S tud ie s  

b .  --- Prel.:iminary Engineering Reports  

P repa ra t ion  of  pre l iminary  engineer ing  r e p o r t s  
(PER's), i n v e s t i g a t i o n s  and p r o j e c t  s t u d i e s  r e l a t e d  t o  pro-  
posed f a c i l i t i e s  p r o j e c t s  t o  be included i n  t h e  subsequent 
FY 1977 Con:; t r i i c t ion  of Fac i l i t i es  program are provided f o r  
by t h i s  e s t i n a t e .  These r e p o r t s  are r equ i r ed  t o  permit  
t he  e a r l y  and t imely development of t h e  b e s t  p r o j e c t  re- 
qui red  t o  m e e t  t he  s t a t e d  func t iona l  need and t o  provide 
t h e  r e l a t e d  bas i c  d a t a ,  c o s t  estimates and schedules  r e l a t e d  
t o  any such f u t u r e  budgetary proposals .  This r e q u e s t  w i l l  
provide f o r  PER work a s soc ia t ed  wi th  proposed subsequent 
non-space s h u t t l e  cons t ruc t ion  involv ing  an es t imated  c o s t  
of $25 m i l l i o n  t o  $30 m i l l i o n  of cons t ruc t ion  f o r  which 
updated PER's w i l l  be needed and wi th  new p r o j e c t s  es t imated  
t o  c o s t  $20 m i l l i o n  t o  $25 m i l l i o n  f o r  which complete new 
PER's w i l l  b e  requi red .  

450,000 
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Final. Design c. --- $2,550,000 

The amount requested w i l l  provide f o r  t h e  pre-  
para t ion  of clasi-gns, p lans ,  drawings and s p e c i f i c a t i o n s  
necessary fox: t he  accomplishment of non-space s h u t t l e  
f a c i l i t y  pro:ject:s i n  the  subsequent FY 1976 Construction 
of F a c i l i t i e s  program. This request  w i l l  provide f o r  
f i n a l  design work assoc ia ted  with proposed subsequent 
cons t ruc t ion  of t h i s  na ture  estimated t o  cos t  $35 
mi l l i on  t o  $ 4 5  mil l ion .  

Subto ta l ,  Regular 
R e  quiremen t s 3,900,000 

2. OTHER REQUIIIEMENTS - 
These o ther  f a c i l i t i e s  planning and design r equ i r e -  

ments a r e  generated by p o t e n t i a l  f u t u r e  p r o j e c t s ,  l a r g e  
i n  s i z e  and 3f (3 complex na ture .  These are assoc ia ted  
with fu tu re  aeronaut ica l  and space programs which r equ i r e  
a long planning cycle.  Early and progressive design work 
i s  e s s e n t i a l  t o  i n su re  the  u l t ima te  bes t  design,  cos t  
es t imates  and schedules. These p r o j e c t s  then r e q u i r e  
added planning e f f o r t  and assoc ia ted  design lead  t i m e  
w e l l  beyond t h a t  normally assoc ia ted  with prel iminary 
engineering r epor t s  and genera l  type f a c i l i t i e s  p ro jec t s .  
For t h i s  reason, these requirements must be provided for  
over and above the  r egu la r  and the  more r ecu r ren t  f a c i l i t y  
planning and design needs covered above. 

a. Shu t t l e  F a c i l i t i e s  Planninp and Design 

(1) This por t ion  of the  t o t a l  space s h u t t l e  
f a c i l i t y  reqc.irement i s  assoc ia ted  with the  prepara t ion  
of preliminary engineering r e p o r t s  (PER'S), t he  conduct 
of f a c i l i t i e s  type inves t iga t ions  and the  execution of 
f a c i l i t i e s  st:ud.ies r e l a t e d  t o  proposed space s h u t t l e  
f a c i l i t i e s  p r o j e c t s  t o  be included i n  the  subsequent 
FY 1977 Cona1:ruction of F a c i l i t i e s  program. 
l iminary woKk i.s assoc ia ted  with fu tu re  cons t ruc t ion  
fo r  t h a t  year  now est imated t o  c o s t  i n  the  range of 
$65-75 mi l l i on  and i s  t o  be c a r r i e d  out  i n  r e l a t i o n  t o  
space shutt1.t: r e l a t e d  p r o j e c t s  such as : 

This pre-  

4,400,000 

(700,000) 
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( a )  Launch and Landing F a c i l i t i e s .  Addi t iona l  
s t u d i e s  w i l l  be conducted and PER's w i l l  be  implemented t o -  
wards modifying e x i s t i n g  f a c i l i t i e s  , t o  support  t h e  
scheduled inc:re.ased f l i g h t  rate, and t o  s a t i s f y  s e r v i c e  
suppor t  requ.j.re:ments a t  t h e  launch and landing complex by 
inco rpora t ing  experience gained,  new techniques and changes 
necessit :ated by ref inements  in program requirements .  Fur ther  
s t u d i e s  w i l l .  be  needed t o  b e t t e r  d e f i n e  the  appropr i a t e  
interfac:es hetween launch systems, equipment and f a c i l i t i e s .  

(I)) Ground T e s t  F a c i l i t i e s .  S tud ie s  and 
PER'S w i l l  bt? continued and extended towards us ing  and 
modifying e x i s t i n g  f a c i l i t i e s ,  as appropr i a t e ,  t o  s a t i s f y  
b e t t e r  def ined  ground tes t  requirements .  S tud ie s  r e l a t i n g  
t o  mission c o n t r o l  f a c i l i t i e s  requirements  w i l l  a l s o  be 
requi red .  

The c o s t  o f  t hese  r e l a t e d  s t u d i e s /  
engineer ing r e p o r t s  i s  es t imated  a t  $150,000 and the  
es t imated  c o s t  f o r  p repa ra t ion  of pre l iminary  engineer ing 
r e p o r t s  (PER'S:) i s  $550,000. 

(2) This po r t ion  of t he  t o t a l  f a c i l i t y  planning 
and design requirement f o r  space s h u t t l e  f a c i l i t i e s  is  
a s soc ia t ed  w i t ' n  the p repa ra t ion  of f i n a l  des ign ,  drawings 
and s p e c i f i c a t i o n s  r equ i r ed  f o r  t h e  proposed subsequent 
construct io .1  of space s h u t t l e  f a c i l i t i e s ,  now es t imated  
t o  c o s t  $75-85 m i l l i o n ,  and which may be included i n  a 
FY 1976 Construct ion of F a c i l i t i e s  reques t .  The 
a d d i t i o n a l  c o s t  of t h e  p repa ra t ion  of t hese  f i n a l  des igns  
i s  estimated a t  $3,700,000. This des ign  e f f o r t  i s  mainly 
r e l a t e d  t o  launch and launch support  f a c i l i t i e s  a t  
Kennedy Space Center ,  as w e l l  as c e r t a i n  ground test 
f a c i l i t i e s .  Included are: 

( a )  Launch and Landing S i t e  F a c i l i t i e s .  
This  requirement i s  d i r e c t e d  towards p repa ra t ion  of f i n a l  
des ign ,  drawings and s p e c i f i c a t i o n s  f o r  t h e  a d d i t i o n a l  
launch f a c i l i t i e s  needed t o  support  t h e  scheduled h igher  
f l i g h t  r a t e ;  and those f a c i l i t i e s  r equ i r ed  t o  support  
recovery anc! refurbishment  opera t ions  such as parachute  
refurbi.shmer,t and, disassembly and s e r v i c i n g  of the  
s o l i d  rocket: boos t e r s  (SRB) a t  Kennedy Space Center.  
This i r x l u d e s  t h a t  f i n a l  des ign  d i r e c t e d  toward: 

($3 , 700 , 000) 
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1) 
2)  

3) Construction of Hypergolic Pod 

4 )  Parachute Recovery and Refurbishment 

Modifications t o  Mobile Launcher #2 
Construction of SRB Disassembly and 

Refurbishment F a c i l i t i e s  

Processing F a c i l i t y  

Faci  1.i t y  

(1,) Ground T e s t  Fac i l i t i es .  F ina l  design 
w i l l  be d i r ec t ed  towards modif icat ion of e x i s t i n g  
f a c i l i t i e s  f o r  phased crew t r a i n i n g  a c t i v i t i e s  and f o r  
modifying e x i s t i n g  c a p a b i l i t i e s  i n  support  of c e r t a i n  
o r b i t e r  tesl::ing. 

b. Large Aeronautical  F a c i l i t i e s  Planning and Design 

(1) Fina l  Design fo r  High Reynolds Number 
Transonic Research Wind Tunnel , Langley Research Center 

This planning i s  required fo r  obtaining 
f i n a l  f a c i l i t y  design r e l a t i n g  t o  the  cons t ruc t ion  of a 
High Reynolds Number Transonic Research Wind Tunnel 
capab i l i t y .  T in i s  f a c i l i t y  w i l l  be located a t  the  Langley 
Research C e n t e r .  The proposed f a c i l i t y  w i l l  provide f o r  
aerodynamic research on a i r c r a f t  over a Mach number range 
from 0 . 2  to 1 . 3  and a t  Reynolds number up t o  a t  l e a s t  
50 mi l l ion .  Test  condi t ions and f a c i l i t y  c h a r a c t e r i s t i c s  
w i l l  be s u i t a b l e  fo r  obtaining accura te  and r e l i a b l e  
research da ta  not ob ta inable  i n  present  wind tunnels ,  
and w i l l  a l s o  permit separa t ion  of Reynolds number e f f e c t s  
from a e r o e l a s t i c  e f f e c t s  of model loads.  The proposed 
f a c i l i t y  w i l l  be capable of cryogenic operat ion which 
p e r m i t s  major reduct ions i n  model loads and i n  tunnel 
power requirements. 

A.n i n i t i a l  $400,000 has been funded fo r  
engineering s t u d i e s  t o  more f u l l y  def ine  operat ing and 
c o s t  paramet:ers, and t o  v e r i f y  the  f e a s i b i l i t y  of a 
cryogenic wneep t  fo r  t h i s  f a c i l i t y .  It i s  planned 
t h a t  NASA w i l l .  r eques t  the  $20 t o  $25 mi l l i on  needed 
fo r  the  cons t ruc t ion  of t h i s  High Reynolds Number 
Transonic Fksearch Wind Tunnel i n  some fu tu re  program. 

(2)  Fina l  Design fo r  t he  Provis ion of Addit ional  
Combustion A i r ,  P r o p u l s i w  Systems Laboratory, L e w i s  
Research Center 

$2,600,000 

(800 , 000)' 

(850 , 000) 
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A s  an element of the  continued i m -  
provement of t he  c a p a b i l i t i e s  of the  PSL, add i t iona l  
combustion a i r  f o r  the  t e s t i n g  0.f l a r g e  f u t u r e  a i r c r a f t  
engines must be provided. This i s  a cont inuat ion of 
t he  long range program t o  maximize the  c a p a b i l i t i e s  
represented by t h i s  f a c i l i t y .  

A Preliminary Engineering Report 
fo r  the  "1nci:ea:;e of Combustion A i r  Supply and 
Al t i t ude  Exhaiisi: Capacity a t  t he  Propulsion Systems 
Laboratory" has been prepared. This p ro jec t  has been 
divided i n t o  three phases: (I) Refr igerated A i r  
Supply, (2) Combustion A i r  System, and (3)  Al t i tude  
Exhaust Sys t s m .  

The d e t a i l e d  design of the  Re-  
f r i g e r a t e d  A i r  Supply phase of t he  t o t a l  p r o j e c t  has 
been provided f o r .  This phase, es t imated t o  c o s t  
$2,580,000, i s  included i n  the  FY 1975 cons t ruc t ion  
estimates. I n  'FY 1975 t h i s  add i t iona l  $850,000 
w i l l  be required t o  complete the  d e t a i l  designs of 
the  Combustion Air System por t ion  of t he  t o t a l  
p ro j ec t .  This funding should be made a v a i l a b l e  
a t  the  e a r l i e s t  poss ib l e  d a t e  t o  enable the  over- 
a l l  p ro j ec t  design approach and equipment s e l e c t i o n  
t o  be made. It w i l l  a l s o  provide for  d e t a i l e d  design 
drawings and equipment s p e c i f i c a t i o n s  t o  be prepared 
t o  support  t h e  procurement of s epa ra t e  components 
and f o r  complete s i t e  cons t ruc t ion  work of t h i s  
Combustion A i r  System phase. 

Additional F a c i l i t y  Planning and Design 
funding i n  t t e  amount of approximately $1,500,000 will 
be required i n  l a t e r  programs t o  provide fo r  A-E 
se rv ices  t o  perform engineering analyses  and complete 
p ro jec t  design drawings and s p e c i f i c a t i o n s  f o r  
acqu i s i t i on  of the  Al t i t ude  Exhaust System phase of 
the  e n t i r e  p r o j e c t ,  the  cons t ruc t ion  of which i s  es t i -  
mated t o  cost: a.bout $25,000,000. 
w i l l  be conssidered i n  f u t u r e  yea r s '  es t imates .  

This requirement 

( 3 )  Fina l  Design fo r  Modification of t he  
40 x 80-Foot: Subsonic Wind Tunnel (National Aero- 
n a u t i c a l  FacAl j. t y  ) ($950,000) 

This work provides f o r  f i n a l  design 
of the  repowering of t he  e x i s t i n g  40 x 80-foot wind 
tunnel and the  add i t ion  of an open r e t u r n  80 x 120- 
foot  tes t  stxti-on t o  t h i s  f a c i l i t y .  Included i n  t h i s  
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phase of t he  d.esign i s  t h e  f i n a l  des ign  of t h e  fans ,  
d r i v e  motors and c o n t r o l  system; t h e  80 x 120-foot  
wind tunnel  s t . ruc tu re  inc luding  test  s e c t i o n  ba lance  
and model handl ing systems; t h e  f low d ive r s ion  vanes, 
c losu res  and stir e x i t  louvers  needed t o  i s o l a t e  one 
tes t  s e c t i o n  when t h e  o t h e r  i s  i n  opera t ion ;  and t h e  
necessary  f in .a l  design of  a c o u s t i c a l  and environmental  
c o n t r o l  sys  tenis. 

F i n a l  design of t h i s  f a c i l i t y  has  
been i n i t i a t e d  t:o inc lude  a comprehensive p r o j e c t  p l a n  
and a s t ruc tu ra l .  a n a l y s i s  of the  e x i s t i n g  main d r i v e  
s t r u c t u r e  along wi.th r e l a t e d  s t u d i e s  t o  v e r i f y  
f e a s i b i l i t y  o:! an advanced fan system and main d r i v e  
system. Acoust ic  ana lyses  and a pre l iminary  engineer ing  
r e p o r t  are al.:;o included.  Earlier s t u d i e s  (FY 1973 
and p r i o r  y e a r s )  on the  f u l l - s c a l e  subsonic  wind tunnel  
have been app'Lied t o  t h e  planning f o r  t h i s  f a c i l i t y .  

It  i s  p r e s e n t l y  planned t h a t  con- 
s t r u c t i o n  of  t h i s  f a c i l i t y  would be undertaken i n  two 
phases,  one o f  which would involve  t h e  repowering of 
t h i s  tunnel  m d  t he  o the r  t o  provide  t h e  a d d i t i o n  
of  t h e  80 x 'L20-foot tes t  sec t ion .  This cons t ruc t ion  
w i l l  a l s o  be considered fo r  f u t u r e  y e a r s '  estimates. 

Sub to ta l ,  Other Requirements $7,000,000 

To ta l ,  FY 1975 Request $10.900.000 
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