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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

GENERAL S TATENENT 

This approJr  i a t i o n  provides  f o r  c o n t r a c t u a l  services f o r  t h e  design,  nlailor 
r e h a b i l i t a t i m ,  and modi f ica t ion  of f a c i l i t i e s ;  t h e  c o n s t r u c t i o n  of new 
f a c i l i t i e s ;  ininor c o n s t r u c t i o n ;  t h e  purchase of r e l a t e d  equipment and 
advanced des ign  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  a u t h o r i z a t i o n .  

The program f o r  1976, i n  many a s p e c t s ,  r e f l e c t s  a cont inua t ion  of p r i o r  
y e a r s '  ende.avors, e s p e c i a l l y  i n  regard  to :  

a. S p ~ e  s h u t t l e  f a c i l i t i e s  

b. Fii2ilir:y r e h a b i l i t a t i o n  and modi f ica t ion  and minor c o n s t r u c t i o n  
pro  grams 

c. Fix2ili ty planning and design.  

A s  has  been f o r e c a s t ,  FY 1976 space s h u t t l e  f a c i l i t y  requirements are lless 
than t h e  amounts approved f o r  FY 1975 and FY 1974. These requirements €01: 

unique shu t  :Le f a c i l i t i e s  are  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  mile- 
s tones  estaliLished f o r  t h e  f i r s t  h o r i z o n t a l  and manned o r b i t a l  f l i g h t s .  

Each of tli? non-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 f o r  FY 1976 
r e p r e s e n t  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  I n v e s t i g a t i o n s  i n  
Space, ( 2 )  4e-ronautical  Research and Technology, and ( 3 )  Support ing 
Act ivi t ies .  

The FY 19'75 l i 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  program cont inues 
t h e  objecti.1. of preserv ing  and enhancing t h e  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 most e f f e c t i v e  p r o g a m  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 h e  e x t e n s i v e  amount of work of t h i s  n a t u r e  y e t  t o  be  undertaken. 
The i n c l u s i o i  of foreseeable  programmatic f a c i l i t y  p r o j e c t s  i s  more ev ident  
t h i s  yea r ,  :?f Lecting t h e  r e l a t ive  increased  urgency of t h e s e  requirements.  
The Minor C o i s t r u c t i o n  progran i s  l a r g e l y  programmatic as i n  t h e  p a s t ,  e i t h e r  
d i r e c t l v  o r  a s  i n d i r e c t  program suppor t ,  and i s  a l s o  a n  e s s e n t i a l  program 
provid ing  tli? means t o  accomplish t h e  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 1 9 ? j  :request f o r  F a c i l i t y  Planning and Design funds r e f l e c t s  t h e  
f u t u r e  year!; r e d i r e c t i o n  i n  Eorecas t i n g  space s h u t t l e  f a c i l i t y  requirement:s. 
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The request for  FY 1976 is $84,620,000, a decrease of $55,535,000 under the 
amount appropriated for FY 1975. Outlays are estimated to be $108,100,000 
in FY 1976, an increase of $8,100,000 over the estimate for FY 1975. 

An additional amount of $14,500,000 is requested to continue Rehabilitation 
and Modificacions , Minor Construction and Facility Planning and Design during 
the transition period from July 1, 1976 through September 30, 1976. 
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PROPOSED A P P R O P R I A T I O N  LANGUAGE 
ChNSTRUCTION OF FA(~ILITII.:s 

[For advance phnning design, rehahilitation, modification trrrd 
construction o f ,  fncilitie lor the National -4emntrutins nnd t$p:bpp 
Administratic!n, nnd for the acquipition or condemnation of rr:rl 
property, ns authcirired bv law, $140,155,000 includiny (1) $3,660,000 
or addition to flight and guidance simulntion Inhorstory, Aillcs 
ltesenrch Center; (2) $S90,OOO for rehnbilitntian nnd niodificati~in of 
science and :tpplioat ion. laboratories, Goddard Spncc Flight Ce1itt.r; 
(3) $1,220,000 for modificntione for fire protection irnd s:tfct.v, 
GoddrYrd Space .Flight Cent,er; (4) $lfjO,OOO for ncquisition o f  h i d ,  
Jet, Propulsion Labomtorv; 5 )  $3,790,000 for addition for intcp,r:rtc:d 

modification of water supply rgstem, Lyndon B. Johnson Sp:tce 
Centnr; (7) $515 000 for mqdificntion o f  6,000 1i.s.i. :iir ntiirnRc* 
system, 1,nngley ftese:iich Center; (8) $2 9'30,000 for reh:ibilit:ition 
of 16-foot transonic wind tu'nnel, Lirngky Itesmrch Ccnter; (9) 
$2,580,000 for modidcation of pro ulsion sptcvns I~i t i~ratory,  Lewis 
Itcqenrch Center; (IO) $880,000 k r  modific:ition o f  rocket ciigiiic! 
t.t!rt. fncilitg, h w i s  Rewnrch Center; ( I  1) fi4,000,000 for con+triiatioii 
(if X-rny telescope f:tcility, Mnmhall 8p:tcc Flight Cmitw; ( 1  2) 
Q l,370,000 for niodifictrtion of beach protection syskrn,  Wtillopq 
S,tntion; Jl3) $6,040,000 fnr constructhn o f  infrurcd telc-icopr! 
fiwility, aunir Krii, Htrwaii; (14) $1,430,000 for mcidific:ktion3 for 
fircr piotcction :ind safety at various trncking nnd dnta st,:iticiii.;; 
(15) $77,020,000 for  Spite Shuttle fiicilit.ies :it, viiriortr loc:rtion.*, :L+ 
follows: (A) modification o f  the vibration nnd irctiiiYtic t w t  facilitv, 
Lyndon B. Johnson 8 mce Center, (B) moditlcntions for crew tritin- 
i6g fucilitks, Lyndon h. Johnwn 8p:ice Center, (C) con.ttriiction of  
nidpriiiis test fiicility, Whit? Sands Twt. Facility, (I)) rncidific:itiitii 
for dynnmic teht. facilities, Mamhnll Space Flight Center, and NASA 
Indrrstrinl Plant, Ihianey, Californin, (15) iiiodific:itionq for vdid 
rocket booster ntrricturnl test facilit,ic.r, Miwyli:ill Hpacr FliKlit 
Center, (F) con*t,ruct,ion of Orbitcr liinding facilities, John 1'. 
Kennedy Space Cwter ,  (C) construction o f  Orbit, :r proi:i..;;ing 
facility, John F. Kenned Space Centvr, (11) inoditic:itioiis t , i ~  
hunch complcx 39, Jnhn $ Kennedy !+:ice Ccntcr, (I)  $1,!)40,000 
b r  construction of :in Orbiter Horisont:d Flight Test F:icilitg, PligIit. 
11.esearch Ccnt.nr; 16) $14,900,000 for niintir rchnl,ilit.:it.ilil~ : ~ r r r l  
modification of ftrci1it.ie.s iit, v:iriorir ltmit,itiny; (17) $4,500 000 ftir 
minor construction rlf new fadlit,ies nnd tiddit.icins b t i  cvisting Ciicilitics 
01; vnrious loc:ition*; (18) $10,900,000 for fncility plnnniiig and 
dtyign not otherwiw provided for; and (19) $4,880,000 for : i n  
addition to the Systems Ihvelopment Lsbor:it,ory (H1)L) u t  t,hc .I(% 
Propulsion Lnlmrntcrry (JYL) ; to reniriin aveilnhle for obligatitill 
until June 30, 1977: I rouided, Thrit, notwithstiinding thcr limit,:ttioti 
on the avtiihtiility of funds npproprintd under this liciid Iiy thi3 
approprintion :ict, and exce t with reypect to itclw ( I O )  t.hro~tgti ( 1 % )  
above, when nriy irctivity, [or which appropriations under t.his I~c.:id 
made by this Iict arc? available, hsw been initiated by t,he incirrrwiw 
of obligntionx therefor, the amount. available for such ttctivit'y :.h:ill 
remain nvnilable iinl,il expended.) For condrzcction, rehtchililnlir,~~ ctnd 
mdijication td facilities, niinor conslruclinn o/ new jacilities aud 
addition8 lo ezisling .facilities, a d  for facility plattrtiny a d  de.uigtt unt 
otherwise provided, for the National Aeronautics aid Space A h i n i s l r a -  
tion, a id  for !he acquisition or condemnation. nf ten1 properl!/, (1s 
authorized by luw, $C:~,620,000, lo remain ouailable for nhligalion rintil 
September 30, 1!)78: I'robided, l'hal, ndwithsfandiug !he lintitation the 
aruilability off irtidP uppro rialed wider thin head h y  thix a p p r o p r i a l i ~ ~ ~ ~  
act, when airy actird!/ has Len .  initialed by the incurrence (4 ohligalr~~~is 
there or, the nmaunl available fo r  such adiuily shall ratnuin ur,ai!able 
u7& f expended, except that this prooiaion. shall it.(,(. aypl!l to the anwwtls 
approprialed pursuiml lo the authorizdion for rehabililaliott. a d  
niodijicatioii of jaeilities, niinor cntlstructinn of new jarilities n : d  
addiliotw to exiating facililiex, an,d facility planning ntitl tlebigrc. 

For "Conntrtrelioi~ o/ facilities," lo he at~ailahle July 1 ,  t!f71;, 
$14,600,000, lo tentoin available for obligation 11 nt i l  Sepleniher ~ ~ l ~ ,  

I!?'?'!). (49 I1.S.C. 9,161, el seq.; lkparttnent of Ifoti,qing and I'rhun 
Deoelopmgnl: Space, Scieme, Veterans, and Certain Other Irtdep~,ii'le"l 
Agencies Approprialion Act,  1976; additiotial authiiriti~rg l e y d ~ l t ; ~ l ~ ~  10 
he roposecl for jibed yeqr 1!)76, and /or [he period hoy i imi tbg  J1J.y 1, 

systems testing fncility, j e t  b ropul3ion ~iitior:itorp; (6) $ n : $ s , O ~  for 

I&.) 
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iavurihcarion coJr 
27-00-0107-0-1-999 

77.185 
18,770 

- ... 
660 

9.745 
36.295 

47.220 
2.490 

~ -... 

4,635 
3). 275 
I--- - 

84.620 

30.244 
11.883 
1.027 

151 
7.775 

26.208 

77,288 
. - . 

ii.068 

61.200 
7.900 

Fwncias: 
21 Unobligated hbcc anil.ble, start d year. for completion of prior 

-73,997 -76.734 -65,389 

76.734 65.389 45.503 

Budget au+ority: 
40 A p p r o p i o n - -  . .... . . ..-.. . .. . .. ... . . _ _ _  . .. 

42 Trm e m d  frgm other accouptr. . . . . . . . . . __. . . . . . . . . . . . . . . -. . . 
101, loo 140,155 64,620 101, loo 140,155 84,620 
...... 2.500 .___.._ ..- .... ... 2.500 . -. . - - .  . . - ~- ___- -___- 

43 Appropriation (adjusted)- _ _ _  .. ._ ___.  . .. - -  101. loo 142.655 84,620 101. loo 142.655 84.628 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1976 ESTIMATES 

SUMMARY 017 THE BUDGET PLAN BY LOCATION 

F i s c a l  Year F i s c a l  Year Fiscal Year T r a n s i t i o n  
Period 

--.__-- 
Loca ticin - 1974 1975 1976 ---- 

Ames Researc:h Center . .  .. 
Goddard Space F l i g h t  

Center.  ............... 
J e t  Propul s i on 

Laboratory.  ........... 
Johnson Spac E :  Center.  ... 
Langley Research Center.  
L e w i s  Researc:h Center. .  . 
Marshall Space F l i g h t  

Center . . . . . . . . . . . . . . . .  
Wallops Fl igf  t Center . .  . 
Various Loca t ions . . . . . . .  
Space Shu t t l e  F a c i l i t i e s  
R e h a b i l i t a t i c n  and 

Modi f i c a t  i cn .  ......... 
Minor Construct ion. .  .... 
F a c i l i t y  Planning and 

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

$1 , 403 , 000 

1 , 320 , 000 

4,030,000 
- - -  

- - -  

- - -  
1,112,000 
3 , 950 , 000 

56,300,000 

14,785,000 
4,600,000 

- 13,600,000 

$3,660,000 

2 , 110 , 000 

8,820,000 
935 , 000 

3 , 505 , 000 
3 , 240 , 000 

4,060,000 
1,370,000 
7 , 470 , 000 

77,185,000 

14,900,000 
4,500 , 000 

10,900,000 

$2,695,000 

- - -  
2,490 , 000 
1 , 940 , 000 

16,000,000 
5 , 000 , 000 

9 , 275,000 

$8 , 7.50, CIOO 
2 ,9.50,000 

2 , 800 , 000 

Tota l  Plan. . . . . . . . . . . .  $101.100.000 S142.655.000 $84,620.000 $ 1 4 . 5 0 0 . 0 ~  - ~ - _ -  

SUMMARY OF THE BUDGET PLAN BY PROGRAM OFFICE 

O f f i c e  of Manned Space 
F l i g h t . .  .............. $57,385,000 $78,120,000 $47,220,000 _.-- 

Off i ce  of Space Science.  ~ , 8 1 5 , 0 0 0  22,400,000 2 , 490 , 000 _.-- 

and Space 'Technology.. ,4 , 030 , 000 10,405,000 4,635 , 000 -.-- 

Data Acquis i t ion . .  .... 
NASA Comptroller.  ....... - 312,985,000 30 300 000 30,275,000 $14,500 , 000 

$101.100.000 $142,655.000 $84.620.000 $14.500.000 Tota l  Plan ........... - ----- 

Off i ce  of Aeronautics 

O f f i c e  o f  Tracking and 
- - -  - . - -  1 , 885 , 000 1 , 430 , 000 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1976 ESTIMATES 

BUDGET PLAN BY LOCATION AND PROJECT 

A m e s  Research Center --- 
Modif icat ion of l l - b y  11- 

foot  t r anson ic  wind 
tunnel  .................... 

Addit ion t o  f l i g h t  and 
guidance s imula t ion  
labora tory  ................ 

Goddard Space F l i g h t  Center --- 

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 s c i ence  and 
a p p l i c a t i o n s  l a b o r a t o r i e s  

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

v i b r a t i o n s  f a c i l i t y  ...... 

Modif icat ions f o r  f i r e  

Rep1 acemen t of 

R e h a b i l i t a t i o n  of  

J e t P r %u 1 s i on Lab o r  a t  q -- 

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

ment l abo ta to ry  (SDL) .... 
Addit ion f o r  i n t e g r a t e d  

sy s t e m s  tes t ing f a c  i 1 i t y  . 
Modif icat ion of and 

add i t ion  t o  25-foot space 
s imula tor  bu i ld ing  ....... 
mission support  
f a c i l i t i e s . . . . . .  .......... 

Modif icat ion of p l ane ta ry  

FY 1974 

- - -  

(Thousands of Do l l a r s )  

FY 1975 

$3 , 660 

- - -  

3,660 

2,110 

890 

1 , 220 

- - -  

- - -  

8 , 820 

150 

4,880 

3,790 

--- 

--- 

Trans i t ion. 
Per iod _. 



(Thousands of Do l l a r s )  
Trans i t i  o 11 

FY 1975 FY 1976 P e r i o d - -  
Prog 
Off FY 1974 

--- $935 $2,490 -- --- Johnson Space Center 

hddi  1::i on t o  luna r  s amp 1 e 

Modi f : ica t  ion  of water 
c u r a t o r i a l  f a c i l i t y . .  ..... 
supply system. ............ 

ss 

MSF 

$4,030 Langley Research Cent tz  

AST Addiizion f o r  composite 
model and m e t a l  
f i n i s h i n g  shops. .......... 

ModiEication of 6,000 p . s . i .  
a i r  s to rage  system. ...... 

R e h a b i l i t a t i o n  of 16- foot 
t r anson ic  wind tunnel .  ... 

Rehabil i t a t i o n  and modi- 
f i c s t i o n  of 600 p . s . i .  
a i r  supply system.. ...... 
and engineer ing bui  lding . Cons t r u c t i o n  of systems 

AS T 

AST 

AS T 

2,410 

1,620 
AST 

L e w i s  Research Center --- 
AST 

AS T 

Modi f i cis t i o n  of propu 1 s ion  

Modi Eicat ion of rocke t  
sy:;teins l abora to ry . .  ..... 
engine tes t  f a c i l i t y . .  ... 

Marshal l  Space F l i g h t  --- 
Center ---- --- 

Construct ion of  X-ray 
te lescope  f a c i l i t y  ....... ss 

4,060 - - -  

1,112 Wallops F 1 igh t Center -- 
ss 

ss 

ss 

Modi f i c .a t ion o f beach 

Reha 'b i l i t a t ion  of a i r f i e l d  

R e h a b i l i t a t i o n  o f  communi- 

p r o t e c t i o n  system.. ...... 
pavement ................. 
c a t i o n s  system ........... 

599 

513 

SUM 7 



(Thousands of Do l l a r s )  
Prog 
Off 

ss 

TDA 

ss 

MSF 

MS F 

Various Locations --- 
Construct ion of i n f r a r e d  

Modif icat ions f o r  f i r e  pro- 
te lescope  f a c i l i t y  ........ 
t e c t i o n  and s a f e t y  a t  
va r ious  t racking  s t a t i o n s .  

Modif icat ion of space launch 
complex 2 West, Vandenberg 
A i r  Force Base............ 

system, S l i d e l l  Computer 
Complex ................... 

Modif icat ion of power 

S p a c e  -- S h u t t l e  F a c i l i t i e s  

Mod i f i ca t ion  s t o  launch 

Constrriction of o r b i t e r  

Modif icat ions f o r  s o l i d  

complex 39 (KSC) .......... 
processing f a c i l i t y  (KSC). 

rocke t  boos te r  processing 
f a c i l i t i e s  (KSC). ......... 

Modif icat ions f o r  hypergol ic  
ch ecltou t and re  furbishmen t 
f a c i  Lities (KSC) .......... 
e ITJ ipmen t tes t f ac i  1 i t  i e  s 

Modif icat ions f o r  launch 

(IGC:) ..................... 
Con:; t r i i c t ion  of o r b i t e r  

approach and landing tes t  
f a c i  Lities (FRC, C a l i f  
and I?almdale, C a l i E . ) l j  

Con!; t r u c t i o n  of s h u t t l e /  
c a r r i e r  a i r c r a f t  mating 
f a c i  Lities (FRC, C a l i f .  
and Palmdale, C a l i f . ) .  .... 
t r a i n i n g  f a c i l i t i e s  (JSC) . 
vfibration and a c o u s t i c  
test f a c i l i t y  (JSC). ...... 

Modfi Eicat ions f o r  c r e w  

Modfi Eicat ion of t he  

FY 1975 

$7,470 

6 , 040 

1,430 

- - -  

- - -  

77,185 

35,355 

13,380 

--- 

- - -  

- - -  

2,940 

1,500 

420 

410 

FY 1976 

--- 

--- 

--- 

--- 

- - -  

$47 , 220 

13,110 

8,160 

5 , 240 

6 , 940 

1 , 960 

1,680 

3 , 890 

830 

2,410 

Trans i t i on  
Period 
I 

- 1/ P r o j e c t  i d e n t i f i e d  i n  1975 Author iza t ion  and Appropriat ion A c t s  as 
"Construct ion of O r b i t e r  h o r i z o n t a l  f l i g h t  tes t  f a c i l i t i e s " .  

SUM 8 



Prog 
Off FY 1974 

Space -- ! ;hut t le  Facilities - (Cont'd) 

MSF Modi- Eicat ions f o r  so:lid 
roclcei: hoos t e r  com- 
ponent manufacturing 
and assembly f a c i l i t i e s  
( l o c a t i o n  t o  be 

--- de 5; igna ted ) ................ 
Cons I ruc t ion  of: o r b i t e r  

landing f a c i l i t i e s  (KSC). $17,300 
Modi Eicat:ions f o r  dynamic 

test f a c i l i t i e s  (MSFC; 
- - -  Downmey, Ca l i f  .) .......... 

Cons t r u c  t:ion of materials 

Modi. ji  i c :  a t: ions  f o r  s o I. i d  
t e s t  f a c i l i t y  (WSTE'). .... 

t e s t  f a c i l i t i e s  (MSFC). .. 
rocke t  boos te r  s t r u c t u r a l  

Modi. Jiic:a t: ions  f o r  auxi  1 i a r y  
propuls ion and power 
sys tams tes t f a c i l  i. t ies 

Modi. jiic:at.ions f o r  s h u t t l e  
av ionic  s i n t e g r a  t ion  

Modi.fic:ations f o r  r a d i a n t  
heati.ng v e r i f i c a t i o n  
f a c i l i t y  (JSC). .......... 

Modi.liic.ations f o r  the  
or t ) i t . e r  propuls ion 
s y s t e m  test f a c i 1 i t : i e s  

Modi l l icat ions f o r  ext :ernal  

(WSTE') ................... 

1a.bor.a t.ory (J SC) ......... 

(P/['J'F) .................... 
ta.rtk s t r u c t u r a l  t e s t  
f a .c : i l  i t  ies (MSFC) ........ 

Modi f i icat ion of  manufac- 
t u r i n g  and subassembly 
f a c i l i t i e s  f o r  t he  
o r b 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 .  .... 

1 , 290 

1 , 240 

1 , 260 

11 , 300 

4,400 

2,650 

(Thousands of Do l l a r s )  

J?Y 1975 FY 1976 
T r a n s i t i o n  

Period ----- 

--- $3,000 

$15 , 880 - -- 

2,590 - - -  



(Thousands of Do l l a r s )  
Prog 
Off - 
MSF Space S h u t t l e  F a c i l i t i e s  (Cont'd) 

FY 1974 FY 1975 

Modif icat ion of and a d d i t i o n  
t o  f i n a l  assembly and 
chec:kout f a c i l i t i e s  f o r  
t h e  o r b i t e r ,  A i r  Force 
P l a n t  #42,  Palmdale, 
Ca l i f . .  ................... 

Modi'fiication of manuf ac-  
t u r i n g  and f i n a l  assembly 
f ac:i 1 i. t ies f o r  ex t erna  1 
tanks (MAF) ............... 

COMP R e h a b i l i t a t i o n  and ModL- 
fic:ati.on of F a c i l i t i e s  
a t  Various Locations- 

--- 
--- 
--- 

COMP Minor Construct ion of New 
Fac:F li t ies and Addit ions --- 
t o  €:xis t i n g  F a c i l i  t i s  
--- a t  Various Locations- 
--- 

C O W  Faci1. j . t~  Planning and 
-- Desj&r! 

'IIOTAL PLAN.. ............ 

$7 , 350 --- 

9,510 --- 

14,785 $14,900 

4,600 4,500 

13,600 10,900 

$101,100 $142.655 

FY 1976 

- - -  

- - -  

$16,000 

5,000 

9,275 

$84.620 

Trans i t ion  
Period __ 

--- 

$8,750 

2,950 

2,800 

$14.500 

SUM 10 
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CENTER (FRC) 
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FLIGHT CENTER (MSFC) 

NATIONAL SPACE TECHNOLOGY 

WHITE SANDS SLIDELL 
TEST FACILITY COMPUTER 
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ULUWEC VALUE OF CAPIIAI-NPE PROPERTY 
IN-HOUSE AND CONTRACTOR HELD 

AS OF .IIR(E 30, 1974 
(DOLLARS IN THOUSANDS) 

- P P "... n 

,.> V . . . ^ , .  ^ _ ^ _ ^  P _ " " A  

Reporting Installetion Land Buildings and Facilities Improvements Total Equipment in Prolresa Total 
\", ._^__ .-"_-- 

-=-A . ., 
"Lner > L r " c L Y c e ~  ie..e;.ux 

h e s  Research Center 
A X - X O € € ~ L L  Firid, CA 
Various Locations (b) 

Flight Research Center 
FRC-Edwards, CA 
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Codderd Space Fllghc Center 
GSFC-Greenbelt, W 
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Deep Space Network 

Johnson Space Center 
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Kennedy Space Center 
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Lansley Research Center 
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L e v i a  Research Center 
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National Space Technology Laboratorlea 
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Uallopa Flight Center 
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NASA Headquarters 
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Variou~  Locations (bj 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1976 ESTIMATES 

PROJECT TITL,E g o d i f i c a t i o n  of 11- by 11- Foot Transonic Wind Tunnel 

LOWTICIN - A m e s  Research Center - 

FY 1976 CoF ESTIMATE $2,695,000 
- 

COGNIZANT IBSTALLATION: Ames Research Center 

LOCATION OF PROJECT: Moffet t  F i e l d ,  Santa Clara County, Ca l i fo rn ia  

COGNIZANT ---- F'F:OGRAM OFFICE: Clffice of  Aeronaut ics  and Space Technology 

FY 1975 ---- AND PB.IOR YEARS CoF FUNDING: 

Planning m d  Design 
Cons t:ruc t ion 

$170,000 
11,420,000 

Tota l  F'J' 1975 and P r i o r  Years $11.590.000 

SUMMARY PUEPOSE AND SCOPE: ---- 

This  p ro j  w t :  p r imar i ly  involves  t h e  modi f ica t ion  of t h e  tunnel  d a t a  
a c q u i s i t i o n  system which wi1.l i n c r e a s e  t h e  ope ra t iona l  e f f i c i e n c y  of t h e  
11 x 11.-Foot (3.4 x 3.4m) Transonic Wind Tunnel and thus  b e t t e r  accommodate 
requirement:$; of  t h e  f a c i l i t y  u se r s .  
tunnel  w i l l .  provide f o r  increased  d a t a  a c q u i s i t i o n  speed, improved d a t a  
s y s t e m  accui:ac:y, increased  r e l i a b i l i t y ,  and decreased maintenance. I n  
add i t ion ,  t:est: "'set up" time w i l l  be  reduced. Monitoring and d i s p l a y  of 
tunnel  conC1::ti.onis and aerodynamic parameters w i l l  be  provided on a "real 
t i m e "  b a s i s  as well as t h e  c .apabi l i ty  t o  c o n t r o l  c e r t a i n  wind tunnel  
opera t ions .  

The modi f ica t ion  of  t h i s  t r anson ic  wind 

This transonic:  t es t  f a c i l t t y  i s  a major element of t h e  A m e s  "Unitary Wind 
Tunnel" which a l s o  encompasses two smaller supersonic  t e s t  sec t ions .  T h e  
d r i v e  rnotor:; a r e  common t o  all t h r e e  tes t  sec t ions .  

The proposed d a t a  system w i l l  i nc lude  a d a t a  ga the r ing  system and a 
"real t i m e "  computer system wi th  d i s p l a y  and p l o t t i n g  equipment. Also,  
included i n  this ;  p r o j e c t  i s  t h e  cons t ruc t ion  of a computer room t o  house t h e  



da ta  a c q u i s i t i o n  system, r e h a b i l i t a t i o n  of t h e  e x i s t i n g  c o n t r o l  room, and 
necessary repairs t o  the  f a c i l i t y  test  chamber, Bui lding N-227A. 

PROJECT JUSTIFICATION: 

Experimental i n v e s t i g a t i o n s  conducted i n  t h e  11 -Foot (3.4m) Transonic Wind 
Tunnel i nc lude  p r o j e c t s  reques ted  by: 
r e l a t i n g  t o  #3dvinnced a i r c r a f t  and missiles; t h e  a i r c r a f t  i ndus t ry  r e l a t i n g  t o  
commercial t r a n s p o r t s  t e s t i n g  f o r  which t h e  Government i s  reimbursed; i n -  
house researc'h o rgan iza t ions  r e l a t i n g  t o  advanced NASA programs; and o t h e r  
NASA Centers .and Government o rgan iza t ions  covering a broad range of  advanced 
a i r c r a f t  and aerospace  p r o j e c t s .  I n  response t o  such r eques t s ,  t h i s  Uni ta ry  
Plan Wind Tume:L (UPWT) f a c i l i t y  i s  normally opera ted  24 hours  p e r  day, 
6 days pe r  we'ek,, During t h e  p a s t  seven years ,  more than 60 percent  of  t h e  
a v a i l a b l e  URJ'l? f a c i l i t y  tes t  occupancy hours  have been u t i l i z e d  f o r  i n v e s t i -  
ga t ions  i n  t h e J t r a n s o n i c  test Sect ion.  
t o  inc rease  fiIc5-lity u t i l i z a t i o n  and accommodate p r o j e c t s  of h igh  n a t i o n a l  
importance and urgency have included weekend opera t ions  and test  i n s t a l l a -  
t i o n s .  I n  o rde r  t o  f u r t h e r  r e l i e v e  t h e  e s p e c i a l l y  heavy workload proposed 
f o r  t h e  11-Foot (3.4m) tunnel ,  t h e  14-Foot (4.3m) Transonic Wind Tunnel has  
r e c e n t l y  been r e a c t i v a t e d  t o  accommodate c e r t a i n  tes t  work n o t  r equ i r ing  t h e  
high Reynolds: number c a p a b i l i t y  of t h e  11-Foot (3.4m) f a c i l i t y .  With t h e  
p re sen t  emphsisis on ae ronau t i c s  , e s p e c i a l l y  i n  t h e  t r anson ic  speed range, i t  
i s  foreseen  1:hat: t h e  demand f o r  experimental  i n v e s t i g a t i o n s  i n  t h e s e  t r a n -  
sonic  faci l i t : j -ea  w i l l  n o t  only cont inue,  b u t  w i l l  probably inc rease .  

The Department of  t h e  Defense (DOD) 

During t h e  p a s t  f i v e  yea r s ,  e f f o r t s  

The existing; s t a t i c  d a t a  a c q u i s i t i o n  system and s t r a i n  gage s i g n a l  
condi t ion ing  equipment can b e  proper ly  descr ibed  as being "mostly obsolete" .  
Some necessary  r e p a i r  p a r t s  are no longer  manufactured. 
t e r i o r a t i n g  arid maintenance requirements are inc reas ing  and more t i m e .  i s  re- 
qui red  t o  a c h i e v e  test ob jec t ives .  
p a r t i c u l a r l y  i n  t h e  11-Foot (3.4m) f a c i l i t y .  The e x i s t i n g  dynamic d a t a  
a c q u i s i t i o n  system does n o t  provide  "on-line" d a t a  reduct ion ,  a f e a t u r e  
e s s e n t i a l  t o  more s a f e  and e f f i c i e n t  conduct of c e r t a i n  wind tunnel  i n v e s t i -  
ga t ions .  The proposed d a t a  system modif ica t ion  w i l l  provide n o t  only the  
necessary increased  r e l i a b i l i t y  and decreased maintenance, b u t  w i l l  a l s o  
provide imprcved d a t a  system accuracy, increased  d a t a  a c q u i s i t i o n  speed, 
reduced tes t  " s e t  up" t i m e ,  prel iminary d a t a  r educ t ion ,  and "real t i m e "  
monitoring , t f  ereby e f f e c t i v e l y  inc reas ing  f a c i l i t y  ope ra t iona l  e f f i c i e n c y  . 

R e l i a b i l i t y  i s  de- 

scheduling problems a r e  a l s o  compounded 

I t  i s  es t imated  t h a t  t h i s  increased  o p e r a t i o n a l  e f f i c i e n c y  would permit  
r e l a t i v e l y  the  same test loading as i s  now being conducted w i t h i n  a g iven  
year  and i n  a d d i t i o n  w i l l  make a v a i l a b l e  some added 600 occupancy hour 
c a p a b i l i t y .  
350 hours from increased  a c q u i s i t i o n  speed, some 50 hours from decreased 
maintenance and about  200 hours  equal ly  d iv ided  between reduced test set  
up t i m e  and improved monitoring. 
tests from t h e  14-Foot Transonic Wind Tunnel over t o  t h e  11-Foot t o  provide 
f o r  a more e f f i c i e n t  and e f f e c t i v e  o v e r a l l  ope ra t ion  i n  t h e  11-Foot Tunnel. 

This es t imated  600 occupancy hours  i s  made up of about 

It i s  our p re sen t  p l an  t o  move appropr i a t e  

CF 1-3 
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This w i l l  r e s u l t  i n  an o v e r a l l  annual sav ings  of approximately $600,000 p e r  
yea r  app l i cak le  t o  both tunne l s  of which approximately $440,000 relates 
d i r e c t l y  t o  E l e c t r i c a l  power c o s t s .  Of course ,  t h i s  added c a p a b i l i t y  can 
be t r a n s l a t e c  i n t o  a c a p a b i l i t y  t o  accomplish more p r i o r i t y  t e s t i n g  of 
t h i s  approximate magnitude. 

A new computer room i s  r equ i r ed  t o  house t h e  d a t a  a c q u i s i t i o n  computer,. 
The proposed bu i ld ing  r e h a b i l i t a t i o n  inc ludes  t h e  major i tems r equ i r ed  t o  
b r i n g  t h e  f a c i l i t i e s  up t o  an accep tab le  and usab le  l e v e l .  

PROJECT DESCRIPTION: 

This modi f ica t ion  p r o j e c t  involves  replacement of t h e  p r e s e n t  d a t a  
a c q u i s i t i o n  system i n  t h e  11 x I l -Foo t  (3.4m x 3.4m) Transonic Wind Tunnel. 
The proposed replacement d a t a  system w i l l  c o n s i s t  of f l e x i b l e  h igh  perform- 
ance  d a t a  ga the r ing  processor ,  a "real t i m e "  p rocessor ,  and a s s o c i a t e d  
p e r i p h e r a l  devices .  . Data ga the r ing  and real  t i m e  monitoring of tunnel  t e s t  
p rogress  w i l l  b e  provided. The d a t a  a c q u i s i t i o n  equipment, i nc lud ing  nec- 
e s s a r y  s i g n a l  cond i t ion ing ,  under c o n t r o l  of t h e  d a t a  ga the r ing  processoi:, 
conver t s  t h e  tunnel  analog d a t a  i n t o  continuous d i g i t a l  samples .  'This con-  
t inuous  stream o f  d a t a  i s  recorded on analog magnetic tape.  The " r e a l  t i m e "  
p rocessor  w i l l  provide c o n t r o l ,  continuous process ing ,  and d i s p l a y  of 
s e l e c t e d  parameters such as l i f t  and drag  c o e f f i c i e n t s .  Displays w i l l  b e  
provided i n  t h e  c o n t r o l  room which w i l l  i n d i c a t e  these  parameters i n  en- 
g inee r ing  u n i t s .  These d isp layed  d a t a  w i l l  then allow t h e  t es t  engineer t o  
s e l e c t  those  t e s t  cond i t ions  f o r  which t h e  e n t i r e  complement of i npu t  d a t a  
a r e  t o  be  recordeld f o r  subsequent processing. Upon command by t h e  t e s t  en- 
g inee r ,  t h e  s e l e c t e d  s t a t i c  and dynamic d a t a  a re  recorded i n  i n d u s t r y  s tandard  
format on d i g i t a l  magnetic t apes  as w e l l  as on magnetic d i s c s .  The magnetic 
d i s c s  a r e  used f o r  "real t i m e "  p rocess ing  and f o r  d a t a  e d i t i n g .  

A s  a func t ion  of  d a t a  a c q u i s i t i o n ,  t h e  system w i l l  a l s o  v e r i f y  t h a t  all. 
i npu t  channels a r e  func t ion ing  proper ly .  Any channels which a r e  i n o p e r a t i v e  
o r  "out -of - l imi t s"  w i l l  i n i t i a t e  an  e r r o r  message t o  t h e  ope ra to r .  

Wind tunnel  t es t  "set up" w i l l  be  accomplished by means of an  " i n i t i a l i z e "  
mode of o p e r s t i m .  I n  t h i s  mode, t h e  number and types  o f  d a t a  channels wiIL1 
be  ass igned  by thle ope ra to r .  This assignment w i l l  b e  made v i a  a card deck 
and c o n t r o l  switch s e t t i n g s .  The ope ra to r  w i l l  be  allowed t o  a l t e - r  t h e  
assignment d J r i n g  tunnel  ope ra t ion  t o  accommodate equipment f a i l u r e s .  P r e -  
run system cneckout w i l l  a l s o  b e  provided by means of a checkout mode o f  
ope ra t ion .  I n  t h i s  mode, t h e  analog inpu t  channels a re  au tomat i ca l ly  stepped 
through known inpu t  vo l t ages  by t h e  computer t o  v e r i f y  o p e r a t i o n a l  s t a t u s ,  
a m p l i f i e r  ga in  (and a m p l i f i e r  J f f s e t .  

The proposed <data system w i l l  b e  provided and i n s t a l l e d  as a " turn  key" 
system by a s i n g l e  prime con t r ac to r .  The des ign  w i l l  use  "of f - the , - she l f"  
modules where p o s s i b l e  so as t o  reduce t h e  t o t a l  c o s t  f o r  special  : in te r faces ,  
des ign ,  I n s  t a  1 t i o n ,  t e s t i n g  and t r a i n i n g .  
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Enlargement: and r e h a b i l i t a t i o n  of  t h e  e x i s t i n g  wind tunnel  c o n t r o l  room 
w i l l  b e  requi red  t o  accommodate t h e  new d a t a  system. The enlargement con- 
s is ts  of  cons t ruc t ion  of a computer room area below t h e  e x i s t i n g  c o n t r o l  
room. This  c:oniputer room w i l l  be  a i r  condi t ioned and equipped wi th  con- 
d i t i oned  e1ec:trical power f o r  t h e  computer. R e h a b i l i t a t i o n  of t h e  e x i s t i n g  
c o n t r o l  room w i l l  i nc lude  i n s t a l l a t i o n  of a d d i t i o n a l  a i r  condi t ion ing  and 
e l e c t r i c a l  power f o r  t h e  a d d i t i o n a l  c o n t r o l  room equipment. The power con- 
d i t i o n i n g  equipment requi red  f o r  t h e  proposed d a t a  system i s  included as a 
p a r t  of t h i s  p r o j e c t .  Also included i n  t h i s  p r o j e c t  i s  t h e  r e h a b i l i t a t i o n  
of I l -Foot  (3.4m) Transonic Wind Tunnel, Bui lding N-227AY inc luding  elements 
such as r e s t  rclom f a c i l i t i e s ,  i n t e r i o r  p a r t i t i o n s ,  r o o f ,  and the r e p a i n t i n g  of: 
i n t e r i o r  and e x t e r i o r  w a l l s .  

PROJECT COST ESTIMATE: 

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

Construct ion $425 , 000 

R e h a b i l i t a t i o n  and modi f ica t ion  

U t i l i t i e s  (ou t s ide  5 '  l i n e )  
o f bu i ld ing  

Equipment 

LS 
LS 

420 , 000 
5 , 000 

$2,270;000 

Provis ion  Iof d a t a  
ga ther ing  processor  LS --- --- 850 , 000 

Provi  s i on  (3 f "rea 1 t i m e "  pro c es s o r  LS --- --- 665 , 000 
Data system i n s t a l l a t i o n  
and check lout LS --- --- 755 , 000 

F a l l o u t  She1 it_= (Not F e a s i b l e )  --- 

TOTAL 

FUTURE CoF ES'I3I4ATED -- FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

$2.695.000 

There a re  p r e s e n t l y  no known f u t u r e  requirements t o  complete t h i s  work on 
t h e  11 -Foot ( ( 3 . 4 m )  Transonic Wind Tunnel. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1976 ESTIMATES 

SUMMARY 

Johnson Space Center 

Page No. Amount 

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

Office ofspace Science: 

Addition to lunar sample curatorial facility ... $2. 490.000 CF 2-2 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1976 ESTIMATES 

PROJECT TITLE Addition t o  Lunar Sample C u r a t o r i a l  F a c i l i t y  I 
LO CAT I O N  Lyndon B. Johnson Space Center 

FY 1976 CoF ESTIMATE $2,490,000 

COGNIZANT IWl~TALLATION: -- Lyndon B. Johnson Space Center 

LOCATION OF --- l?ROJECT: Houston, Harris County, Texas 

COGNIZANT P€!OGKAM -- OFFICE : Office of Space Science 

FY 1975 AND -- I?RXOR YEARS CoF FUNDING: 

Planning and Design $519,000 
Cons t r u c  tLon 2 , 895,000 

To ta l  FY 1975 and P r i o r  Years $3.414.000 

SUMMARY PURI?OSIS -- AND SCOPE : 

2 
e x i s t i n g  LuIlilr C u r a t o r i a l  F a c i l i t y ,  Bui lding 31,  a t  JSC, t o  improve the  
e f f e c t i v e n e s s ,  s a f e t y  and s e c u r i t y  of t h i s  f a c i l i t y  used f o r  t he  s t o r a g e  
and handl ing of lunar  sample:;. 

This p r o j e c t  provides  f o r  a 15,000 square f o o t  (1,394 m ) a d d i t i o n  t o  the  

PROJECT JUSTIFICATION: -- 
The 840 pounds (381 kg) of l una r  material brought t o  e a r t h  by the  Apollo 

program are ,I t ang ib le  product  of an enormous n a t i o n a l  e f f o r t ,  c o n s t i t u t i n g  
an inva1uab:le s c i e n t i f i c  resource  t h a t  w i l l  be analyzed and s tud ied  f o r  
many yea r s .  The material  has  been ca ta loged  i n t o  n e a r l y  40,000 samples, 
which are be.ing s tud ied  by approximately 150 p r i n c i p a l  i n v e s t i g a t o r s  and 
1,000 o t h e r  s c i e n t i s t s .  The experience gained s i n c e  1969 i n  procedures 
f o r  cataloging: ,  handl ing and s tudying lunar  samples has now culminated i n  
an a b i l i t y  110 b e t t e r  d e f i n e  requirements f o r  f u r t h e r  improved maintenance 
of sample cl~czanliness and more adequate  measures t o  prevent  degrada t ion  
of  t hese  sarnples by t h e  e a r t h ' s  atmosphere. 

The Lunar' Receiving Laboratory (LRL), Bui lding 37 a t  JSC, w a s  cons t ruc ted  
i n  1968 t o  handle the  r e c e i p t  of l una r  samples .  I t s  primary func t ion  was t o  
provide a pl.ac:e f o r  the  quarant ine  of l una r  rocks and a s t ronau t s .  To a very  
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l i m i t e d  degree ,  i t  a l s o  provided f o r  t he  processing of the  samples f o r  
s c i e n t i f i c  examination. Because the  LRL w a s  n o t  intended nor designed t o  
handle  the v a s t  amount of l una r  m a t e r i a l ,  t he  Lunar Mission and Space Explora- 
t i o n  Fac i l i t :y ,  Bui lding 31, was modified i n  1971 t o  provide more l abora to ry  
space and a more secure  s to rage  f a c i l i t y .  This  w a s  i n  response t o  the increased 
amount of l una r  material then envisioned and the  very l imi t ed  experience t o  
t h a t  d a t e  w i t h  the  inhe ren t  s e c u r i t y  and s t o r a g e  problems. There i s  p resen t ly  
some 10,162 square f e e t  (944m2) of space dedicated t o  lunar  sample cura tor ia l .  
use a t  JSC. Of t h i s  amount, 4,623 square f e e t  (429m ) i s  f o r  o f f i c e  space 
use,  4,963 square f e e t  (5t6lm ) as l abora to ry  and t echn ica l  and suppor t  space,, 
and 576 square f e e t  (54mL) are v a u l t s  f o r  sample s to rage .  The l imi t ed  
f a c i l i t y  provided i n  Bui lding 31,  however, does no t  now meet a l l  of the 
e s s e n t i a l  requirements f o r  t:his t o t a l  a c t i v i t y .  More e f f i c i e n t  and more 
c l o s e l y  in txg ra t ed  c u r a t o r i a l  f a c i l i t i e s  a r e  now needed. Among the  o t h e r  
f a c t o r s  considered a r e  s a f e  secure  s to rage  as w e l l  as adequate l abora to ry  
space f o r  v i s i t i n g  s c i e n t i s t s .  

2 
2 

A s  an i n t e r i m  and temporary measure, a l a r g e  po r t ion  of the  luna r  material 
i s  present1.y i n  "temporary" v a u l t s  o u t s i d e  Building 31 These samples should 
be re turned  t o  the  p r i n c i p a l  working c o l l e c t i o n  as soon as poss ib l e  f o r  
r o u t i n e  inapec: t i o n  by c u r a t o r i a l  personnel and f o r  ready a c c e s s i b i l i t y  by 
s c i e n t i s t s ,  This  i s  an example of the r e s t r i c t i v e  accommodations under which 
present  opc:ira~:ions must be c a r r i e d  out .  

The q u a n t i t y  of l una r  samples and the  number of i n t e r e s t e d  s c i e n t i s t s  are 
much greate.: than o r i g i n a l l y  a n t i c i p a t e d .  Bui lding 31,  al though reasonably 
adequate f o - c  sample process ing ,  has  no a v a i l a b l e  l a b o r a t o r i e s  which v i s i t i n g  
s c i e n t i s t s  can use t o  examine p r i s t i n e  luna r  samples .  These samples cannot 
be removed because of the  a s soc ia t ed  unacceptable r i s k s .  Bui lding 31 does 
no t  provide properly sizedJ secu re ,  c l ean  s t o r a g e  v a u l t s  and the  r e s u l t a n t  
problem of d ispersed  s to rage  has  been ind ica t ed  above. The luna r  f a c i l i t i e s  
i n  Bui lding 3'L are no t  s u f f i c i e n t l y  e leva ted  t o  a f fo rd  adequate p ro tec t ion  
from any sc~~eire  f lood which might r e s u l t  from hur r i canes  o r  t r o p i c a l  storms. 
Addi t iona l  Drotection i s  a l s o  deemed prudent t o  b e t t e r  d e a l  wi th  the 
p o t e n t i a l  problem of bu i ld ing  and ground shock waves, sabotage o r  vandalism. 

I n  l i g h t  3f t he  p o t e n t i a l  of these  r i s k s  r e g a r d l e s s  of the p r o t e c t i o n ,  i t  
i s  a l s o  planned t h a t  approximately 20% of the  luna r  sample c o l l e c t i o n  w i l l  he 
r e loca ted  t3 a remote s i t e .  The modi f ica t ions  t o  reconf igure  t h i s  s i t e  f o r  
t h i s  s p e c i a l  :;torage a r e  es t imated t o  c o s t  $250,000 and w i l l  be implemented 
through a pr ior  years r e h a b i l i t a t i o n  and modi f ica t ion  p r o j e c t .  

This  s epa ra t e  FY 1976 CoF p r o j e c t  provides the  necessary a d d i t i o n  t o  
Building 31 f o r  l a b o r a t o r i e s  and s to rage  v a u l t s  t o  inc rease  e f f i c i e n c y  i n  
handl ing lunar  m a t e r i a l  and t o  preclude the  p o s s i b i l i t y  of a major l o s s  of 
samples  from na tu ra l  o r  manmade hazards .  With t h i s  new c a p a b i l i t y  w e  w i l l  
have a t o t a l  3f approximately 24,260 square f e e t  (2,254m ) of space f o r  
l una r  sample c u r a t o r i a l  func t ions .  This  w i l l  i n c l  de about 4,400 square f e e t  
(409111 ) of o f f i c e  a r e a ,  16,350 square f e e t  1,519m ) of l abora to ry  and 
t echn ica l  a r ea ,  and 2,400 square f e e t  (223m ) of v a u l t  s to rage  space (not  
inc luding  t h e  remote s i t e ) .  I t  is ,  the re fo re ,  seen t h a t  t he  major improve- 
ments involve l abora to ry / t echn ica l  and v a u l t  s to rage  space.  

2 

Y 1 2 
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PROJECT DESCRIPTION: --- 
The p r o j e c t  w i l l  provide f o r  t h e  cons t ruc t ion  of a two-story a d d i t i o n  t o  

t h e  e x i s t i n g  Lunar C u r a t o r i a l  F a c i l i t y ,  Bui lding 31 a t  JSC. Each s t o r y  
w i l l  conta in  7,500 square f e e t  (697 m2) f o r  a t o t a l  of 15,000 square f e e t  
(1,394 m2). 

The a d d i t i o n  w i l l  inc lude  an u l t r a c l e a n  and h ighly  secure  v a u l t ,  one 
s e c t i o n  of which w i l l  be f o r  s t o r a g e  of p r i s t i n e  lunar  samples, and one 
s e c t i o n  of which w i l l  be f o r  samples t h a t  have been inves t iga t ed .  The 
v a u l t  w i l l  be  loca ted  approximately 40 f e e t  (12.2 m) above sea level f o r  
p ro tec t ion  from f loods.  Small processing l a b o r a t o r i e s  f o r  v i s i t i n g  
s c i e n t i s t s ,  an equipment e l e v a t o r ,  support  rooms and l a b o r a t o r i e s ,  and 
d a t a  s to rage  w i l l  be provided. 

The necessary l o c a l  and remote aud ib le  and v i s u a l  alarms f o r  secure  luna r  
sample s to rage  w i l l  be provided. U t i l i t i e s  f o r  the  annex w i l l  be extended 
from the  e x i s t i n g  u t i l i t y  tunnel  f o r  Bui lding 31. 

PROJECT cos'r ESTIMATE : -- 
Unit of Unit  T o t a l  
Measure Quant i ty  Cost c o s t  - 

Cons t ruc t io i l  

S i t e  prepara t ion  and u t i l i t i e s  
S t r u c t u r a l  and a r c h i t e c t u r a l  

Mechanical s y s  t e m s  
E l e c t r i c a l  s y s  t e m  
Spr ink le r  sy:; t e m  
E l eva to r  

( i n c  1ud:iiig v a u l t )  

$2,490,000 

F a l l o u t  She:lr:er --- (Not Feas ib le )  

TOTAL $2.490.000 

An es t imated  $260,000 of new n o n c o l l a t e r a l  equipment t o  inc lude  lunar  
sample s t o r a g e  and processing cab ine t s  and o t h e r  equipment i s  r equ i r ed  t o  
make the  fac:ili.ty operational. .  This  will be procurred from R&D resources .  
Ex i s t ing  gaseous n i t rogen  s to rage  and processing cab ine t s  and l abora to ry  
equipment, wi th  an es t imated  va lue  of $370,000, w i l l  a l s o  be used i n  the  
annex. 
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FUTURE CoF IlSTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT : -- 
It is  pre:;entI.y es t imated  t h a t  no f u t u r e  program funding requirements are 

necessary  to complete t h i s  p r o j e c t .  
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LYNDON B. JOHNSON SPACE CENTER 
FISCAL YEAR 1976 ESTIMATES 

ADDITION TO LUNA!? SAMPLE CURATORIAL FACILITY 
BUILDING 31 

Pii iSi i i iE SAMPLE .".AUiT 

1 
I 112' PRISTINE SAMPLE RETURN 

(34.1 M) 1 PROCESSING L A B 7  SAMPLE V A U L T 7  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1976 ESTIMATES 

SUMMARY 

Langley Research Center 

Amount Page No. 

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

Office of Asronautics and Space Technology: 

Addition for composite model and 
metal finishing shops. ....................... $1,940.004 CF 3-2 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1976 ESTIMATES 

I I PROJECT TITLE Addit ion f o r  Composite Model and Metal F in i sh ing  Shops 

I Langley Research Center I I FY 1976 CoF ESTIMATE $1,840,000 

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 Aeronautics and Space Technology 

FY 1975 AND -- PRIOR YEARS CoF FUNDING: 

Planning and Design 
Cons t r u  c t i  on 

Tota l  FY 197.5 and P r i o r  Years 

$20,000 - - -  

SUMMARY PURPOSE -- AND SCOPE: 

This  replacement p r o j e c t  provides  t h e  e s s e n t i a l  shop space needed t o  proper ly  
support  t h e  func t ions  of t h e  Composite Model Development Shop and t h e  Metal 
F in ish ing  Shop. The e x i s t i n g  shops were l a r g e l y  improvised over several yea r s  
and are now func t iona l ly  obso le t e  and improperly loca ted .  For yea r s  t hese  
very inadequate  f a c i l i t i e s  have been used because no o t h e r  f a c i l i t i e s  were 
a v a i l a b l e .  The proposed f a c i l i t y  w i l l  r e p l a c e  e x i s t i n g  f a c i l i t i e s  b u i l t  i n  
1940-41 which have d e t e r i o r a t e d  beyond economical r e h a b i l i t a t i o n  and are n o t  
suff ic ient1:y adaptab le  t o  m e e t  t he  p re sen t  needs of t he  composite model and 
metal f i n i s ' n i q  work a t  Langley. With t h e  growth of Langley Research Center 
over t he  yea r s  and t h e  changes i n  the  designs and materials used i n  t h e  aero-. 
n a u t i c a l  pmgrams, t h e  p rogres s ive ly  inc reas ing  r e s p o n s i b i l i t y  and workload 
of t he  Model Development and Metal F in ish ing  Branches has  n e c e s s i t a t e d  an 
inc rease  i n  t h e  amount and s i z e  of models and equipment t o  be  produced or  
worked on. However, t h e  space a v a i l a b l e  i n  these  s t r u c t u r e s  has  remained 
s t a t i c  throughout t h e  Cen te r ' s  growth years .  

This  36,000 square foo t  (3,344 sq. m) a d d i t i o n  t o  an e x i s t i n g  f a c i l i t y  
w i l l  permit  consol ida t ion  of s c a t t e r e d  and inadequate  shop opera t ions  i n t o  
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one shop cornllax a t  Langley, thereby improving f a b r i c a t i o n  e f f i c i e n c y  and co- 
o rd ina t ion ,  reducing s a f e t y  hazards ,  and improving the  c l e a n l i n e s s  and qua1i t .y  
of t he  proje:t:; produced o r  worked on i n  these  shops. 
i s  a planned a d d i t i o n  t o  the  Laser and Opt ics  Shop which i s  bordered on Durand 
Road where :he new shop opera t ions  are now loca ted .  This proposed f a c i l i t y  
completes th? Einal phase t o  r e l o c a t e  a l l  shops a t  Langley i n t o  a s i n g l e  
complex. 

The proposed f a c i l i t y  

PROJECT JUST CFICATION: ----- 

The p:ropo:;l.-d Composite Model Shop of about 30,000 square f e e t  (2 ,787  sq.  m) 
i s  r equ i r ed  to  r ep lace  the  e x i s t i n g  temporary 37,000 square foo t  (3 ,437  s q .  ITL) 
s t r u c t u r a l  wmplex b u i l t  i n  :L940-41. This  o ld  bu i ld ing  has  now de ter iora t :ed  t o  
such a 1:)oinl: t h a t  ex tens ive  upgrading i s  r equ i r ed  t o  prolong use fu lness  of  th.'e 
f a c i l i t y  f o r  aerospace research .  An adequate  f a c i l i t y  i s  needed fo r  t he  
f a b r i c a t i o n  '3f p r e c i s e  and complex research  models. 
c a t i o n  techniques involve t h e  u se  of many types of r e s i n  and foam systems which 
r e q u i r e  c1ei~:ll:iness i n  handl ing ,  exhaust ing of t ox ic  fumes and s t r ingen t :  
temperature,-.iuInidity-dust c o n t r o l s  during f a b r i c a t i o n .  Close superv is ion  must 
be provided to  s a t i s f y  the  model modi f ica t ions  requi red  f o r  t h e  research: t:est 
f a c i l i t i e s  s i n c e  such model Inodif icat ions are o f t e n  made during the  tes t :  pro-  
grams. The .?reposed s t r u c t u r e  w i l l  provide a f a c i l i t y  wi th  t h e  capabi l i . ty  t c  
produce tes.:: models of varioiis s i z e s  and complexity f o r  ae ronau t i c s  , s t r u c t u r e s  , 
and a S igniEicant  number of  o the r  a c t i v i t i e s  a t  the  Langley Research Center.  

Present  day model f a h r i -  

The Metal Finishing Shop wi th  an area of about  6,000 square f e e t  (557 s y .  m), 
w i l l  provide f o r  the  chemical processes  t h a t  encompass e lec t rodepos i t ion .  and 
s u r f a c e  che~nis- t ry  technologies  such as e l e c t r o p l a t e ,  e lec t roform,  anodizie, 
chemical m i l  Ling and c leaning ,  and chemical ana lyses  which are c u r r e n t l y  bein,p 
accomplished i n  two substandard bu i ld ings  i n  a densely populated area. The 
e x i s t i n g  f a c i l f i t i e s  are seve re ly  l imi t ed  i n  f l o o r  area, only 4,300 square 
f e e t  (400 sq. m> ,, which negates  e f f e c t i v e  process  segrega t ion  necessary t o  
achieve opt:iinum process  con t ro l .  The e x i s t i n g  f a c i l i t i e s  l ack  adequate  s e r v i c e  
u t i l i t i e s ,  o.?t:imum waste d i s p o s a l ,  and environmental  con t ro l .  

This tota:L Center f a c i l i t y  shop improvement and equipment r e l o c a t i o n  i s  the. 
f i n a l  phase in  Langley Research Cen te r ' s  long t e r m  p l an  t o  conso l ida t e  sca t te . red  
and inadequate shop opera t ions  i n t o  a master planned shop complex loca ted  along 
Durand Road., The proposed a d d i t i o n  w i l l  provide minimum accommodations f o r  
approximate:Ly :LOO people who perform the  va r ious  types of shop fabr ica t i .on .  These 
workers prodlice and maintain. wind tunnel  research  models. They cons t ruc t  aer'o- 
space model:;, t e s t  component:;, i n f l a t a b l e  and e r e c t a b l e  s t r u c t u r e s  of p l . i an t  
materials. They a l s o  do f a b r i c a t i o n  research  i n  advance f i b e r s  arid r e s i n s  an.,d 
ceramic and h e a t  t r a n s f e r  models. The i n t e g r a t i o n  of t hese  va r ious  0perat:ion.s 
i n t o  a comp:Lex of  shops w i l l  g r e a t l y  improve t h e  e f f i c i e n c y  and coordina.ti.on 
wi th in  these shops. 
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PROJECT DESCR.IPTION : 

This f a c i l i t y  w i l l  be a one-story L-shaped s t r u c t u r e  wi th  a h igh  bay c e i l i n g  
having a g ross  area of approximately 36,000 square f e e t  (3 ,344 sq.  m). The 
bu i ld ing  w i l l  c o n s i s t  o f  two main areas, one the  Composite Model Shop, 30,000 
square f e e t  (2 ,787 sq.  m) and t h e  o t h e r  t h e  Metal F in i sh ing  Shop, 6,000 square 
f e e t  (557 sq. m). The t o t a l  s t r u c t u r e  w i l l  house t h e  f a b r i c a t i o n  opera t ions  
of p r e c i s e  and complex r e sea rch  test models cons t ruc ted  of  wood, ceramics, 
f i b e r  g l a s s  and advanced composite materials as w e l l  as t h e  chemical process ing  
of metals. The f a c i l i t y  w i l l  have a lumber condi t ion ing  room, s to rage  area, 
f i b e r  g l a s s  spraying and gr inding  area, c lean  f a b r i c a t i o n  area, c l ean  room 
and dus t  c o l l e c t i o n  area. Also included wi th  t h i s  p r o j e c t  are o f f i c e s  f o r  
about 12 personnel ,  rest rooms, a i r  condi t ion ing  and a l l  necessary  u t i l i t i e s .  

PROJECT COST ESTIMATE: --- 

Unit  of Unit  Tota l  
Measure Quant i ty  Cost c o s t  

Construct ion 

S i t e  devel'opment 
A r c h i t e c t u r a l  and s t r u c t u r e  
E l e c t r i c a l  ( i n s i d e  5 '  l i n e )  
Mechanical 
U t i l i t i e s  (ou t s ide  5 '  l i n e )  

E quipmen t 

Relocat ion of e x i s t i n g  
equipmen.t 

LS 
SF 
SF 
SF 
LS 

--- -- - 
36,000 24.72 
36,000 8.20 
36,000 15.14 

- -- - - -  

$1,915,000 

55,000 
890,000 
295,000 
545 , 000 
130,000 

25,000 

F a l l o u t  Shel-t 'er  (Not Feas ib l e )  - - -  - - -  --- --- -- 
TOTAL $1.940.000 

The Addition .€or t h e  Composite Model and Metal F in i sh ing  Shops w i l l  involve 
approximately $1,100,000 of shop equipment of a n o n c o l l a t e r a l  na tu re  which 
w i l l  be r e l o c a t e d  from t h e  e x i s t i n g  shops. 

FUTURE CoF ES'IIMATED -- FUNDING REQUIRED TO COMPLETE THIS PROJECT : 

A t  t h e  p re sen t  t i m e  t h e r e  are  no fo re seeab le  requirements  f o r  f u t u r e  CoF 
funding f o r  t h i s  p r o j e c t .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1976 ESTIMATES 

SPACE SHUTTLE FACILITIES 

Amount 

Of f i ce  of Ma.rmed -- Space F l i g h t :  

Summary. ............................................. 
Launch and L,a.ding Faci l i t ies . . . . . . . . . . . . .  ........... $35,410,000 

Modif icat ions t o  Launch Complex 39, 

Construct ion of O r b i t e r  Processing F a c i l i t y  

Modif icat ions f o r  Sol id  Rocket Booster  Processing 

Modif icat ions f o r  Hypergolic Checkout and 

Kennedy S'pace Center,  Florida...........o........ 13,110,000 

Kennedy Space Center,  F lo r ida  .................... 8,160,000 

F a c i l i t i e s ,  Kennedy Space Center,  Florida... . . . . .  5,240,000 

Refurbishment F a c i l i t i e s ,  Kennedy Space Center ,  
F lor ida .  ......................................... 6,940,000 

Modif icat ions f o r  Launch Equipment T e s t  F a c i l i t i e s ,  
Kennedy Space  Center,  F lor ida . .  .................. 1,960,000 

Ground Test F s i l i t i e s . .  .............................. 8 y 8 ~ o y ~ ~ o  

Construct ion of  O r b i t e r  Approach and Landing 
T e s t  Fac t l i i t i e s ,  F l i g h t  Research Center ,  Ca l i f .  
and P a l m d a l e ,  Calif....... ........................ 1,680,000 
Mating F a c i : l i t i e s ,  F l i g h t  Research Center, Ca l i f .  
and Palmdale ,  Calif.............................,. 3,890,000 

Johnson !;pace Center........@..................... 830,000 

Construct ion of  S h u t t l e / C a r r i e r  A i r c r a f t  

Modif icat ions f o r  C r e w  Tra in ing  F a c i l i t i e s ,  

Modif icat ion of  t h e  Vib ra t ion  and Acoust ic  
T e s t  Fac i - l i ty ,  Johnson Space Center.. ............. 2,410,000 

ManufacturinpLarid Assembly Facilities.. . . . . . . . . . . . . . . .  3,000,000 

Modif icat ions f o r  Sol id  Rocket Component 
Manufacturing and Assembly F a c i l i t i e s  
(Location to be designated).................... ... 3,000,000 

TOTAL.. ................................... .$47.220.000 

Page No, 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1976 ESTIMATES 

---- 

PROJECT T I L E  Space S h u t t l e  F a c i l i t i e s  

--I FY 1976 CoF E s t i m a t e  $47,220,000 

COGNIZANT --- IZJljTALIATION : Various Locations 

LOCATION ----- OF I?ROJECT: Locations are i d e n t i f i e d  i n  t h e  following documentation 

COGNIZANT ---- PE:OGEWI OFFICE: 0 f f i c e  of Manned Space F l i g h t  

FY 1975 AND PRIOR YEARS CoF FUNDING: --- 
Planning and Design $22,325,000 
Cons true t i o n  180,310,000 

Tota l  FII 1975 and P r i o r  Years $202.635,000* 

*For unique space s h u t t l e  f a c i l i t i e s  provided under the  CoF program only.  

SUMMARY PURI'OSE: AND SCOPE : ---- 
The purpose of these  p r o j e c t s  i s  t o  modify and add t o  e x i s t i n g  Government- 

owned facilj.r:it!s and t o  c o n s t r u c t  those  l imi t ed  new f a c i l i t i e s  necessary t o  
support  t h e  s p a c e  s h u t t l e  program. A s  i n  p r i o r  yea r s ,  t h i s  s h u t t l e  f a c i l i t y  
package incl.udt!s a l l  major f a c i l i t y  requirements  which are unique t o  the  
space shutt1.t: program. A 1 1  requirements are t i e d  t o  a s h u t t l e  program 
milestone o r  "need date".  Included i n  t h i s  package are a l l  f a c i l i t y  
requirements needed t o  achieve t h a t  i n i t i a l  ope ra t iona l  c a p a b i l i t y  o r  
capac i ty  as set: f o r t h  i n  the p r o j e c t  documentation and/or t he  o u t l i n e  
assumptions on whlich t o t a l  s h u t t l e  f a c i l i t y  needs have been based and 
pro jec ted .  

I n  FY 1976 the  s h u t t l e  f a c i l i t i e s  are aga in  p r imar i ly  f o r  launch and 
landing requirements a t  John F. Kennedy Space Center (KSC). The work 
inc ludes  cont inuing  the  modifiications t o  Launch Complex 39 and cons t ruc t ion  
of t he  0rbi t :er  Processing F a c i l i t y ,  which were i n i t i a t e d  with FY 1975 
resources ;  niodi.fying e x i s t i n g  f a c i l i t i e s  t o  provide f o r  launch equipment 
t e s t i n g ,  and f o r  checkout and maintenance of hypergol ic  fue led  pods; and 
modifying ex1.st:in.g A i r  Force f a c i l i t i e s  a t  t h e  Cape f o r  processing the  
s o l i d  rocket. boos te rs  (SRB's) before  launch. 

CF 4-1 



Fiscal  Y e a x  1976 requirements a t  o t h e r  l o c a t i o n s  inc lude  con t inua t ion  of 
cons t ruc t ion  and modi f ica t ions  f o r  o r b i t e r  approach and landing test f a c i l i t i e s ,  
shu t t l e / ca r r i . e r  a i r c r a f t  mating f a c i l i t i e s ,  c r e w  t r a i n i n g  f a c i l i t i e s ,  v ib ro -  
acous t i c  f a c i l i t i e s ,  and f a c i l i t y  modi f ica t ions  f o r  SRB component manufacturing 
and assembly opera t ions .  

PROJECT JUST'1;FI -- CATION: 

F i s c a l  Year 1975 and p r i o r  y e a r s '  Construct ion of F a c i l i t i e s  p r o j e c t s  for 
t he  space s h u t t l e  program author ized  modi f ica t ions  and cons t ruc t ion  f o r  
technological  f a c i l i t i e s ,  engine tes t  f a c i l i t i e s  f o r  t he  s h u t t l e ,  major 
manufacturing f a c i l i t i e s ,  ground test  f a c i l i t i e s ,  and launch and landing 
f a c i l i t i e s .  F ina l  design of a l l  t hese  f a c i l i t i e s  i s  underway and major 
po r t ions  of t h i s  design e f f o r t  a r e  complete. 
number of these e a r l y  p r o j e c t s  i s  now complete and s e v e r a l  f a c i l i t i e s  
are ope ra t i cna l .  

Construct ion work on a 

The FY 1976 r eques t  i s  intended p r imar i ly  t o  cont inue modi f ica t ions  t o  
provide launch c a p a b i l i t y  f o r  t h e  s h u t t l e  a t  KSC. These f a c i l i t i e s  are 
needed f o r  t f e  i n i t i a l  opera t ion  a t  t h e  launch and landing s i t e .  
Included,  i s  cont inua t ion  of two p r o j e c t s  begun wi th  FY 1975 resources  - 
modif icat ions t o  Launch Complex 39 and cons t ruc t ion  of an O r b i t e r  Processing 
F a c i l i t y .  I r c luded  a l s o  are  t h e  mndi f ica t ions  t o  e x i s t i n g  f a c i l i t i e s  t o  
support  s o l i i  rocke t  booster processing a t  t he  launch s i t e ,  hypergol ic  pixis  
checkout and maintenance, and launch equipment t e s t i n g .  With the  except ion 
of  launch eqLipment t e s t i n g ,  cons t ruc t ion  of t h e  f a c i l i t i e s  must be 
completed 6-12 months before  the  f i r s t  manned o r b i t a l  f l i g h t .  This schedule  
i s  r equ i r ed  i n  order  t o  support  t h e  necessary ex tens ive  a c t i v a t i o n ,  launch 
processing s y s t e m  i n s t a l l a t i o n ,  prelaunch test and checkout a c t i v i t i e s .  
The launch equipment test  f a c i l i t y  i s  needed by mid-CY 1977 t o  s t a r t  t e s t i n g  
swing and holddown arms t h a t  must be developed and v e r i f i e d  i n  t i m e  f o r  
launch operat  ions.  

The remaining p r o j e c t s  i n  t h e  FY 1976 r eques t  are intended p r imar i ly  t o  
support  v i t a l  ground and f l i g h t  test  a c t i v i t i e s  and t h e  manufacture and 
assembly of SRB components. They inc lude  cont inuing  four  FY 1975 p r o j e c t s  
intended t o  provide f a c i l i t i e s  f o r  approach and landing tests,  s h u t t l e /  
carrier a i r c r a f t  mating f a c i l i t i e s ,  crew t r a i n i n g  and v ib ro -acous t i c  
tests . 

Current space s h u t t l e  planning i s  based on achiev ing  an o r b i t e r  f i r s t  
cap t ive  f l i g h t  i n  the  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  the  second qua r t e r  of CY 1979. 
i s  necessary t o  support  t hese  major milestones.  Each p r o j e c t  i s  r equ 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  r e l a t e d  t o  
t h e  major mi les tones .  The i n d i v i d u a l  p r o j e c t  d e s c r i p t i o n s  spec i fy  those  
r e s p e c t i v e  mi les tones  t o  which t h e  f a c i l i t y  i s  r e l a t e d .  

This FY 1976 r eques t  
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SUMMARY PR0J:ZCT COST ESTIMATE : --- 
Launch and Landing F a c i l i t i e s . .  ............................ 
Ground Tes t  Faci l i t ies . . . .  ................................. 
Manufactui::ing and Assembly F a c i l i t i e s .  ..................... 

TOTAL. .................. 
PROJECT COST ESTIMATE : --- 

Launch and Landing F a c i l i t i e s . .  ............................ ---- 
Modif icat ions t o  Launch Complex 39, Kennedy Space 

Construct ion of Orb i t e r  E’rocessing F a c i l i t y ,  Kennedy 

Modif icat ions f o r  So l id  Rocket Booster Processing 

Modifica1:icms f o r  Hypergolic Checkout and Refurbishment 

Modif icat ions f o r  Launch Equipment Test F a c i l i t i e s ,  

Center ,  F lo r ida . . . . . .  .................................. 
Space Center ,  F lo r ida . . . . . . . . . . . . .  ..................... 
Facili . l : ies,  Kennedy Space Center ,  F lo r ida .  ............. 
F;?cili.i:ies, Kennedy Space Center ,  F lo r ida .  ............. 
Kenne2jr Space Center ,  F lo r ida  .......................... 

Ground Test: F a c i l i t i e s . . .  .................................. ----- 

Construct ion  of Orb i t e r  Approach and Landing Test 
F a c i l i t i e s ,  F l i g h t  Research Center ,  C a l i f o r n i a ,  
and Palmdale, C a l i f o r n i a . .  ............................. 

Construct ion of S h u t t l e / C a r r i e r  A i r c r a f t  Mating 

Modif icat ions f o r  Crew Tra in ing  F a c i l i t i e s ,  Johnson 

Modif icat ion of t h e  Vib ra t ion  and Acoust ic  T e s t  

F a c i l i t i e s ,  Various Locat ions .......................... 
Space Center ,  Houston, Texas....... .................... 
F a c i l i t y ,  Johnson Space Center ,  Houston, Texas ......... 

Manufa .c tur i3  and Assembly Fac i l i t i e s . . . .  .................. --- 

Modif icat ions f o r  So l id  Rocket Booster Component 
Manufacturing and Assembly F a c i l i t i e s  ( l o c a t i o n  
t o  be d € s i g n a ~ e d )  ....................................... 

$35,410,000 
8,810,000 
3 , 000 , 000 

$47.220.000 

35,410,000 

13,110,000 

8,160,000 

5,240,000 

6,940,000 

1 , 960,000 

8,810 , 000 

1,680,000 

3,890,000 

830,000 

2,410,000 

3,000 , 000 

3,000,000 
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CONSTRUCTION OF FACILITIES 

--- ---- 

PROJECT TITLE - Modif ica t ions  t o  Launch Complex 39 - ---. 

OCAT I O N  John F. Kennedy Space Center --. 

FY 1976 CoF ESTIMATE $13,110,000 ~ 

---A 

FISCAL YEAR 1976 ESTIMATES 

FY 1975 AND PRIOR YEARS CoF FUNDING: 

Planriing and. Design 
Cons t:ruc t ion 

Tot:al F'Y 1.975 and P r i o r  Years 

$3,070 , 000 
536,893,000 

$539.963.000 

SUMMARI! PUFPOSE AND SCOPE: ---- 

This p ro jec t  i s  a con t inua t ion  and ex tens ion  o f  t h e  mod i f i ca t ion  work pro- 
vided f-or i r i  F'Y 1975 f o r  Launch Complex 39. This FY 1976 p r o j e c t  provides 
f o r  modifying t h e  Launch Control Center t o  provide f a c i l i t i e s  f o r  accommoda- 
t i n g  irtstrunienta t i o n  and c o n t r o l  equipment requi red  f o r  checkout and launch. 
It  also provides f o r  t h e  added resources  necessary  t o  complete the  t o t a l  
work i r i i t i a l . 1 ~  presented i n  the  r e l a t e d  FY 1975 p r o j e c t  r e q u e s t ,  

PROJECT JUS'I1IF'ICATION: 

The F Y  1975 budget r eques t  w a s  f o r  mod i f i ca t ion  t o  Pad A, one mobile 
launcher,  a.rtd two high bays i n  t h e  Vehicle Assembly Building (VAB). The 
FY 1975 resources  u l t i m a t e l y  provided were a t  a lower amount and t h i s ,  
coupled w i t h  e s c a l a t i n g  c o n s t r u c t i o n  c o s t s ,  made i t  necessary  t o  d e f e r  
c e r t a i n  work i n i t i a l l y  planned i n  FY 1975. This  work cons i s t ed  of launch 
systems, irc1Lding p r o p e l l a n t  and h igh-pressure  gas systems a t  t h e  pad, t h e  
mobile launc:her, and t h e  VAH. This FY 1976 p r o j e c t  p rovides  f o r  complet- 
ing  t h e  pad, the  mobile launcher,  and t h e  two h igh  bays i n  t h e  VAB. 

To at:tairl 1a.un.ch c a p a b i l i t y  from Launch Complex 39, r e g a r d l e s s  of t he  
number of f l . i gh t s ,  i t  i s  necessary  t o  modify and adapt  t h e  Launch Control 
Center (LCC: t.o accommodate t h e  s h u t t l e  launch process ing  system. Th i s  
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system, to be developed and procured from R&D resources, provides the 
necessary ellectronic checkout, monitoring, and control functions during 
prelaunch operations as well as launch control of the shuttle system during 
countdown t:hrough lift-off. This project provides the necessary modifica- 
tion to the LCC to adapt it for shuttle launch operations. 

To achiew: t:he first manned orbital flight milestone as currently planned, 
the launch facilities must be operational no later than mid-CY 1978. This 
is necessary t:o allow for the extensive prelaunch activities, including 
receipt and checkout of the orbiter, external tank and solid rocket 
boosters; mating and integration; and flight-readiness firing of the 
orbiter engines, now scheduled several weeks before the first manned 
orbital fli.ght.. The launch facilities are large and complex, with 
critical ir1t:erfaces with ground support equipment and the launch processing 
system, thc.s: requiring extensive construction and activation periods. For 
these reascirts, this project must be undertaken as scheduled in FY 1976. 

PROJECT DESCRIPTION: --- 

This project includes continuation of the work begun in the FY 1975 
project: and modifying the LCC. 

CompletiaJLolf Pad A, the Mobile Launcher and the VAB (two bays) 

The FY 1975 increment of this project included extensive modifications of 
one launch pad, one mobile launcher, and two high bays of the VAB. This 
project provides for completing the modifications of these facilities. 
The work provides for extensive modifications of the launch systems, 
including tke environmental control, propellant, and pneumatic systems on 
the mobile launcher; the environmental control, pneumatic, fuel, and 
high-pressure gas systems on Pad A ,  and the environmental control, 
pneumatic, and high-pressure gas systems in the VAB. 

Modifications -- to the Launch Control Center 

The second floor of the LCC and two firing rooms on the third floor will 
be modified to provide shuttle launch support. The second floor will 
contain the heart of the computer system. One firing room will directly 
support major integrated shuttle vehicle checkolit and control, and 
individual shuttle vehicle ground support activities. A second firing 
room will be used for controlling nondirect vehicle systems, including 
control of the facility systems at Launch Complex 39, the Orbiter Processing 
Facility, and the Solid Rocket Booster Processing Facilities. An area 
will be provided for management control functions. The modifications include 
removing and/or modifying racks, partitions, walls, and doors; relocating 
and installing air conditioning equipment; modifying raised floors and 
chilled water systems; and providing a fire extinguishing system. Extensive 
electrical .aodifications will be required to adapt this facility for shuttle. 



Standardizec l ayou t s  f o r  the  c o n t r o l  consoles ,  which w i l l  monitor separate 
func t ions  of' the  s h u t t l e  launch and be t i e d  i n t o  the  c e n t r a l  launch 
process ing  system on the  second f l o o r ,  w i l l  be used i n  the  f i r i n g  rooms. 
Cutouts i n  the f l o o r i n g  w i l l  be requi red  t o  accommodate them. Ex i s t ing  
racks and t h e i r  a s soc ia t ed  under f loor  cables ,  wireways, and r ecep tac l e s  
w i l l  be remved;  p a r t i t i o n s ,  walls, doors ,  r a i s e d  f l o o r s ,  and a i r  condi-  
t i on ing  and e l e c t r i c a l  systems w i l l  be  modified. Addi t iona l  a i r  handl ing  
u n i t s  w i l l  he i n s t a l l e d  t o  i n s u r e  adequate coo l ing  f o r  t h e  computer system. 

Emergency power w i l l  a l s o  be provided. Ins t rumenta t ion  and power c i r c u i t s  
w i l l  be expanded and reconnected t o  accommodate t h e  new arrangement of the  
consoles .  The e x i s t i n g  a i r  condi t ion ing  u n i t s  f o r  t h e  launch process ing  
system room: a.nd the  c e n t r a l  d a t a  system w i l l  be disconnected from t h e i r  
e x i s t i n g  pcwer source and reconnected t o  t h e  emergency power t o  i n s u r e  
unin te r rupted  ope ra t ion  dur ing  a power f a i l u r e .  The c h i l l e d  water system 
w i l l  a l s o  be modified t o  provide adequate coo l ing  i n  the  event  of a power 
f a  i l u r  E!. 

The area ad jacen t  t o  t h e  F i r i n g  Room 1 w i l l  be  modified t o  provide a n  
electronica.l . ly-shielded communications s e c u r i t y  work room (COMSEC) and 
equipment room f o r  Department o f  Defense missions.  Ex i s t ing  doors  w i l l  
be removed and. w a l l  openings permanently c losed;  a d d i t i o n a l  w a l l s  and 
new acc:ess cloclrs w i l l  be provided. Double e n t r y  sh ie lded  doors and t h e  
e1ectromagneti.c s h i e l d i n g  f o r  t h e  f l o o r ,  w a l l s ,  and c e i l i n g  of t he  
COMSEC and eqt.ipment rooms are requi red .  The e l e c t r i c a l  and a i r  condi t ion-  
ing  systems w i . l l  be modified. 

Although f i r e  d e t e c t i o n  and alarm systems c u r r e n t l y  e x i s t  i n  t he  areas t o  
be mod i f i e l ,  ir f i r e  c o n t r o l  and ex t inguish ing  system does not .  Therefore ,  
a f i r e  ex t ingu i sh ing  system, which w i l l  i nco rpora t e  t h e  p re sen t  d e t e c t i o n  
and alarm systems, w i l l  be  i n s t a l l e d  i n  each area o r  room t o  be modified. 
In  t h e  event: of a f i r e ,  t h e  system w i l l  provide t o t a l  f r eon  f looding  of 
a r e a s  above c e i l i n g s ,  under r a i s e d  f l o o r s ,  and i n s i d e  racks  and consoles ,  
thus  pe rmi t t i ng  personnel  t o  cont inue  opera t ions .  This  system i s  
necessary t o  prcitect  t h e  h igh  va lue  equipment t o  be housed i n  the Launch 
Control Cent:er . 
PROJECT COSX E:S?'IMATE: 

Unit of Unit Tota.1 
c o s t  Measure Quant i ty  Cost -- - 

Land Acquis j. t ion  ---_ 
Construct  ion  --- 

Modi ficat:::ons t o  launch 
con t r o  1. cen t:er 
Removal. of racks ,  p a r r i -  

t i o n e ,  walls and doors 

LS 

LS 

$13,110,000 
I 



Modify raised floors 
Modify (air conditioning 

Modify electrical system 
Modification for COMSEC 
Fire protection and safety 
system 

Launch systems for Pad A, 
mobile launcher and VAB 

system 

Equipment 

Fallout Shelter (Not Feasible) 

Unit of 
Measure 

LS 

LS 
LS 
LS 

LS 

LS 

--- 
--- 

Total 
cost 

(140,000) 

(170,000) 
(1,280,000) 

(270,000) 

(830,000) 

10,300,000 

TOTAL $13,110,000 

It is anti.cipated that approximately $38 million to $40 million worth of 
R&D resources will be required to provide the noncollateral communications, 
control and monitoring equipment required for initial operations. 

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

It is estimated that $55 million to $65 million will be required in future 
CoF program to complete this project and provide additional launch facili- 
ties necessary to support the higher rate of flights anticipated. These 
CoF resources would be used to provide modifications for another pad, at 
least a second mobile launcher, two more high bays in the VAB, and possibly 
a third firing room in the LCC,and lightning protection for the space shuttlel 
vehicle during transportation to the launch pad. 
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CONSTRUCTION OF FACILITIES 

FISCAL, YEAR 1976 ESTIMATES 

~~~~~ ~ 

PROJECT TITLE Cons t ruc t ion  of O r b i t e r  Processing F a c i l i t y  I 
LOCATION -I John F. Kennedy Space Center 

FY 1976 CoF ESTIMATE $8,160,000 

I----- 

COGNIZANT INSTALLATION: -- John F. Kennedy Space Center 

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

COGNIZANT PROGRAM -- OFFICE: Of f i ce  of Manned Space F l i g h t  

FY 1975 AND-PRIOR YEARS CoF FUNDING: 

Planning and Design 
Construct ion 

Tota l  FY 1975 and P r i o r  Years 

$955 , 000 
13 , 380 , 000 

$14,335.000 

SUMMARY PUR:POS:E -- AND SCOPE: 

This p r o j e c t  i s  a cont inua t ion  and ex tens ion  of t h e  cons t ruc t ion  work 
provided f o r  i n  FY 1975 f o r  t h e  O r b i t e r  Processing F a c i l i t y  a t  the  
Kennedy Space Center.  
area and a 'Low bay requi red  f o r  "saf ing",  maintenance and checkout of the 
space shut t : la  o r b i t e r .  This FY 1976 increment provides  f o r  t he  cons t ruc t ion  
of  the  b a s i c  second high bay s t r u c t u r e  t o  complete t h e  bu i ld ing  cons t ruc t ion  
as i n i t i a l l y  envis ioned and now requi red .  O u t f i t t i n g  t h e  second high bay 
wi th  the  necessary  a i r  condi t ion ing ,  gaseous and o the r  s p e c i a l  systems 
w i l l  be provided f o r  i n  a f u t u r e  yea r  program t o  support  t h e  developmental 
missions and, subsequent ly ,  t he  h igher  f l i g h t  rates. 

The FY 1975 p r o j e c t  included one l a r g e  high bay 

PROJECT JUS T:C F :[CATION : -- 
Upon retui:ning from a space mission,  t h e  o r b i t e r  must undergo "safing" , 

maintenance and checkout opera t ions  be fo re  i t  can be made ready f o r  reuse.  
The major opera t ions  inc lude  dra inage  and purging of a l l  f u e l  systems, remova:l 
of ordnance:, removal of payloads brought back from space,  i n spec t ion  of the 
payload bay i3nd crew cabin,  r e p a i r  and replacement of damaged components and 

CF 4-12 



refurbishment of t h e  thermal p r o t e c t i o n  system. 
t h a t  make up t h e  r e a c t i o n  c o n t r o l  system, t h e  o r b i t a l  maneuvering system and 
components O E  the a u x i l i a r y  power u n i t  are removed i n  t h i s  f a c i l i t y ;  s e rv i ced  
and checked out i n  a separate f a c i l i t y ;  and then r e tu rned  t o  t h e  Orb i t e r  
Process ing  l?sci.l.ity f o r  r e i n s t a l l a t i o n  i n t o  t h e  o r b i t e r .  Af t e r  t h e s e  
ope ra t ions  a r e  completed, t h e  mission payloads are i n s e r t e d  i n t o  t h e  payload 
bay and t h e  x b i t e r  r ece ives  i n t e g r a t e d  system checkout b e f o r e  movement t o  t h e  
Vehicle AssenbLy Bui ld ing  f o r  i n t e g r a t i o n  and checkout with the  ex te rna l  
tanks and t h e  boos te r s .  These are v i t a l  func t ions  t h a t  t a k e  approximately 
two- th i rds  o f  the  t o t a l  o r b i t e r  process ing  t i m e  between missions.  To 
e f f e c t i v e l y  z a r r y  out  t h e s e  ope ra t ions ,  t h e  Orb i t e r  Process ing  F a c i l i t y  i s  
r equ i r ed .  

The hypergol ic  modules 

The FY 19'75 program provided t h e  i n i t i a l  increment of t h e  necessary  f a c i l i t . i e s .  
That incremlent provided t h e  f i r s t  h igh  bay area f o r  o r b i t e r  ope ra t ions  and t h e  
low bay area f o r  t h e  suppor t  func t ions .  This FY 1976 p r o j e c t  w i l l  p rovide  
t h e  b a s i c  s t r u c t u r e  f o r  t h e  second h igh  bay area e s s e n t i a l  t o  complete all .  
b u i l d i n g  c o i s t r u c t i o n .  . It i s  now planned t o  o u t f i t  t h e  second h igh  bay wi th  
t h e  e s s e n t i a l  , a i r  cond i t ion ing ,  h igh  p r e s s u r e  gas systems and s p e c i a l  systems 
as a f u t u r e  y e a r ' s  program requirement. 
capable  of suppor t ing  t h e  o r b i t e r  process ing  func t ions  du r ing  t h e  develop- 
mental phas? of the s h u t t l e  zs w e l l  as dur ing  t h e  o p e r a t i o n a l  p h a s e  that: 
follows. 

A t  t h a t  t i m e ,  t h e  f a c i l i t y  w i l l .  be  

S h u t t l e  program p lans  r e q u i r e  t h e  use  of t h e  two h igh  bays in te rchangeably  
t o  car ry  ou t  a l l  d e l i n e a t e d  o r b i t e r  process ing  ope ra t ions .  It has been 
recognized, however, t h a t  c e r t a i n  ope ra t ions ,  p a r t i c u l a r l y  t h e  "saf ing"  
ope ra t ions ,  a r e  very  hazardous i n  na tu re .  Others,  such as thermal p r o t e c t i o n  
system refurbishment,  a r e  somewhat "d i r ty"  by t h e i r  n a t u r e  and somewhat 
incompatible wi th  t h e  c l ean  environment r equ i r ed  f o r  t h e  removal and 
i n s e r t i o n  oE payloads i n t o  t h e  o r b i t e r  payload bay. The f a c i l i t y  i s  being 
designed t o  handle t h e s e  complex t a sks .  However, a per iod  of "learning" i s  
a b s o l u t e l y  Irital t o  t r a i n  personnel and t o  develop t h e  d e t a i l e d  o p e r a t i o n a l  
procedures reqJi-red t o  do a l l .  t h e s e  func t ions  s a f e l y  and e f f i c i e n t l y  us ing  
t h e  same work s t a t i o n s .  For t h e s e  reasons ,  i t  i s  necessary  t o  have both  
h igh  bays a v a i l a b l e  du r ing  the developmental phase of t h e  s h u t t l e  program. 

When completed, t h e  f i r s t  bay i s  planned t o  receive t h e  o r b i t e r  and c a r r y  
out t h e  norinal "safing", maintenance, and checkout ope ra t ions  as w e l l  as 
t h e  payload in spec t ion ,  i n s e r t i o n  and removal func t ions .  In t h e  event  t hese  
ope ra t ions  a r e  found t o  b e  s i g n i f i c a n t l y  incompatible,  p a r t i c u l a r l y  f o r  t h e  
i n i t i a l  develo?mental missions,  t h e  second bay w i l l  then provide  t h e  c a p a b i l i t y  
t o  s e p a r a t e  these  func t ions  u n t i l  a long t e r m  s o l u t i o n  and/or v e h i c l e  
ma tu r i ty  evlJlves. These p lans  w i l l  then a l low s u f f i c i e n t  t i m e  t o  t r a i n  t h e  
operators 2nd develop t h e  procedures t o  permit each bay t o  c a r r y  out  t h e  
t o t a l  p rocess ing  func t ions  to suppor t  t h e  h igher  mission p r o f i l e  projeci:ed i n  
1981 and beyond. 
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An a n a l y s i s  was made as t o  how b e s t  to  c o n s t r u c t  t h e  f u l l  planned scope of 
t h e  o r b i t e r  process ing  f a c i l i t i e s .  A s  a r e s u l t  of t h i s  a n a l y s i s ,  i t  has  been 
determined t:liat c o n s t r u c t i n g  t h e  second high bay s t r u c t u r e  w i t h  FY 1976 
resources  i s  t h e  optimum way i n  terms of f a c i l i t y  engineer ing and a t  t he  same 
t i m e  accommodating t h e  program requirements.  I n i t i a t i n g  c o n s t r u c t i o n  of 
t h i s  second h i g h  bay i n  t h i s  t i m e  frame w i l l  p rec lude  t h e  p o t e n t i a l  i n t e r -  
fe rence  between c o n s t r u c t i o n  of t h i s  h igh  bay and opera t ion  i n  t h e  f i r s t ;  i t  
w i l l  a1 Low f o r  cons is tency  and s t a n d a r d i z a t i o n  i n  f a c i l i t y  c o n s t r u c t i o n  t h a t  
w i l l  r e s u l t  in opt imizing t h e  opera t ion ;  and i t  c l e a r l y  provides  t h e  most 
economical riearis of completing t h e  t o t a l  c o n s t r u c t i o n  i n  t i m e  t o  meet t h e  
needs. To achieve t h e s e  o b j e c t i v e s ,  FY 1976 resources  are necessary t o  
implement t h e  p r o j e c t  as planned. 

To m e e t  t h e  f i r s t  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, t h e  f i r s t  
o r b i t e r  must be  d e l i v e r e d  t o  Kennedy Space Center i n  t h e  t h i r d  q u a r t e r  of CY 
1978 f o r  t h e  extended prelaunch a c t i v i t i e s  and i n t e g r a t i o n  i n t o  t h e  launch 
and landing i:or~plex. The f i r s t  high bay, programmed i n  FY 1975, must be 
operat ional l .7  ready by t h a t  t i m e  t o  m e e t  t h i s  milestone.  The second h igh  bay, 
proposed i n  :his p r o j e c t ,  must b e  completed and operable  i n  t h e  second q u a r t e r  
of 1979 t o  :;upport t h e  f i r s t  manned o r b i t a l  f l i g h t  and t h e  s h u t t l e  developmental 
f l i g h t s  t h a t  foll-ow. To meet t h i s  schedule ,  c o n s t r u c t i o n  of t h e  b a s i c  
s t r u c t u r e  mu.;t s t a r t  i n  t h e  t h i r d  q u a r t e r  of CY 1975, thus n e c e s s i t a t i n g  FY 
197 6 prograrntning . 
PROJECT DESCI<II?TION: ---- 

This p r o j e c t  i s  a c o n t i n u a t i o n  and ex tens ion  of t h e  c o n s t r u c t i o n  work pro- 
vided f o r  i n  F’I 1975 f o r  t h e  O r b i t e r  Processing F a c i l i t y  a t  t h e  Kennedy Space 
Center.  The FY 1975 increment provided f o r  t h e  c o n s t r u c t i o n  of a 29,100- 

and a s s o c i a t e d  s i t e  work and u t i l i t i e s .  The FY 1975 increment a l s o  provided . 
t h e  s i t e  work ant1 l i m i t e d  foundat ions f o r  t h e  second high bay as w e l l  as f o r  
f u l l y  o u t f i t r i n g  t h e  f i r s t  bay f o r  i t s  intended use. This FY 1976 p r o j e c t  
w i l l  provide f o r  c o n s t r u c t i o n  of t h e  b a s i c  second h igh  bay s t r u c t u r e  t o  complete 
t h e  bui.Lding cons t ruc t ion .  
t h e  second high bay w i t h  t h e  s p e c i a l  a i r  condi t ion ing ,  hydraul ic  and p r o p e l l a n t  
systems, as ise:ll as t h e  h igh-pressure  gas  and f u e l  systems requi red  t o  
support  p r o 5;-cam requirements . 

square Eoot (2,703.4-m2) high bay, a 25,000-square f o o t  (2,322.5-m 2 ) low bay, 

A f u t u r e  year  program w i l l  provide f o r  o u t f i t t i n g  

This second high bay w i l l  be  i d e n t i c a l  t o  t h e  f i r s t  bay i n  s i z e  and i n  
a r c h i t e c t u r a t  motif .  Like t h e  f i r s t  high bay, c o n s t r u c t i o n  w i l l  c o n s i s t  of 
s t r u c t u r a l  zj :et21 framing wi th  i n s u l a t e d  m e t a l  panel  e x t e r i o r  w a l l s .  The 
b u i l d i n g  wi1-L be  equipped wi th  two 30-ton (27.2 metric tons )  capacity b r i d g e  
c ranes  wi th  ‘I hook he ight  o f  approximately $0 f e e t  (21.3 m) and f l o o r  area of 
approxirnate:-:r 29,100 square f e e t  (2,703.4-m ). An underground f l o o r  t rench  
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system w i l l  b e  provided t o  accommodate u t i l i t y  and s p e c i a l  gaseous and f u e l  
systems t h a t  w i l l  be  later i n s t a l l e d .  The b a s i c  u t i l i t y  systems, inc luding  
water,  e lectr ical  and l i g h t i n g ,  and a deluge f i r e  p r o t e c t i o n  system w i l l  a l s o  
be provided, 

PROJECT cos'r E:: TIMATE : --- 
Unit of 
Measure 

Land Acguis i t i o n  - - -  

Construct  io12 

Second high hair CF 
S i t  e prep ia r a  1: ion,  found a - 

t i o n s  LS 
U t i l i  t y  ex t elis ions LS 
F i r e  p ro tcx t ion  system LS 

30- ton  b r idge  c rane  Each 

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

Unit 
Quant i ty  Cost 

2 , 706,000 - l o  go 

2 395,000 

Total. 
cost: -. 

$7,370,000 

5,150,000 

590 , 000 
1 , 350,000 

280,000 

7 90 , 000 

7 90 , 000 

TOTAL $8,160,000 

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

It i s  estirnated t h a t  $5-6 m i l l i o n  w i l l  be  r equ i r ed  in t h e  f u t u r e  CoF 
programs t o  "outfiit" t h i s  f a c i l i t y  and make i t  an  ope ra t iona l  f a c i l i t y  t o  
support  t h e  :;hutt:le developmental f l i g h t s  and t h e  later scheduled higher  
f l i g h t  rates;,, The o u t f i t t i n g  w i l l  inc lude  t h e  special a i r  condi t ion ing ,  
h igh-pressure  gas ,  hydrau l i c ,  p r o p e l l a n t ,  ins t rumenta t ion  and c o n t r o l  systems. 

CF 4-15 



t
 

c 

C
F 4-16 



JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1976 ESTIMATES 

CONSTRUCTION OF ORBITER PROCESSING FACILITY 

. 

?---A 

I 

HIGH BAY FOR 
ORBITER 

MAINTENANCE* 

LOW 
BAY 

AREA* 

-7 

FLOOR PLAN 

------ 

HIGH BAY FOR 
ORB1 TE R 

MAINTENANCE 

193’0” J (58.8M) 

k 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1976 ESTIMATES 

PROJECT T I T L E  Modif icat ions f o r  So l id  Rocket Booster Processing -- 
- F a c i l i t i e s  - 

John F.  Kennedy Space Center -- LOCATION 

FY 1976 CoF ESTIMATE $5,240,000 

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

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

COGNIZANT ---- PROGRAM OFFICE: O f f i c e  of Manned Space F l i g h t  

FY 1975 AND F R I O R  YEARS CoF FUNDING: ---- 

Planning and Design 
Construct  ic'n 

$720 , 000 
- - -  

Tota l  FY 1975 and P r i o r  Years $720,000 

SUMMARY PURPOSE AND SCOPE : --- 

The purpose of t h i s  p r o j e c t  i s  t o  provide modi f ica t ions  t o  e x i s t i n g  A i r  
Force T i t an  I11 s o l i d  rocke t  motor f a c i l i t i e s  a t  Cape Canaveral flor r e c e i v i n g ,  
s t o r i n g ,  and assembling s o l i d  rocke t  boos te r  (SRB) s e c t i o n s  before  movement 
t o  the  Vehicle  Assembly Building (VAB) f o r  s t ack ing ,  mating, and i n t e g r a t i n g  
wi th  the e x t e r n a l  tank and o r b i t e r .  

The p ro jec t  inc ludes  modifying a po r t ion  of the  h igh  bay and low bay oE t h e  
So l id  Motor Assembly Building (SMAB) f o r  r ece iv ing  and o f f  loading of so'Lid 
rocke t  motor (SRM) segments, and f o r  assembly of the  forward and a f t  s e c t i o n s  
of the  s o l i d  rocke t  boos te r  (SRB); modifying po r t ions  of t he  Missile Inspec t ion  
and Storage Building (MIS) f o r  subassembly and s t o r a g e  of i n e r t  SRB component:;; 
and modifying the  Segment Arrival Storage Area (SAS) t o  provide ou t s ide  s to rage  
f o r  t he  SRM segments. I n  a d d i t i o n  t o  modifying these  f a c i l i t i e s  t o  meet 
ope ra t iona l  requirements ,  t he  e x i s t i n g  road system from the  T i t an  I11 a r e a  t o  
the  VAB w i l l  a l s o  be modified.  



PROJECT JUSTIFICATION: --- 
The s h u t t l e  v e h i c l e  c o n s i s t s  of t h e  o r b i t e r ,  an e x t e r n a l  tank,  and two 

s o l i d  rocke t  boos te rs .  
t h r u s t ,  approximately 2.5 m i l l i o n  pounds, t h a t  i s  needed t o  p l ace  the  
o r b i t e r  i n  o r b i t .  Each boos ter  i s  composed of four  s o l i d  rocke t  motor 
segments, forward and a f t  s k i r t s ,  a nose cone, a nozz le ,  a t h r u s t  vec to r  
c o n t r o l  mechanism, sepa ra t ion  motors, parachute  recovery system, and 
attachment s t r u c t u r e .  This hardware w i l l  be  manufactured a t  va r ious  
p l a n t s  i n  the  United S t a t e s  and de l ive red  d i r e c t l y  t o  t h e  launch s i t e  
where i t  w i l l  undergo e s s e n t i a l  p rocess ing  opera t ions  be fo re  launch. 
These processing opera t ions  inc lude  r e c e i p t ,  i n spec t ion ,  and s t o r a g e  of 
t he  hardware, as w e l l  as d e t a i l e d  assembly of the  va r ious  components 
i n t o  l a r g e  s e c t i o n s  be fo re  r e l o c a t i o n  t o  t h e  VAB f o r  s t ack ing  and i n t -  
g r a t i o n  with t h e  lorbiter and e x t e r n a l  tank. 

The two boos te r s  provide t h e  major po r t ion  of t he  

The s o l i d  rocket  motor segments w i l l  a r r i v e  a t  Kennedy Space Center by 
r a i l  and w i l l  be moved v i a  an e x i s t i n g  r a i l r o a d  system d i r e c t l y  t o  the  
modified T i t an  111 SMAB. I n s i d e  t h i s  f a c i l i t y  t he  shipping covers  w i l l  
be removed and the  segments w i l l  be  inspec ted  t o  a s su re  t h a t  no damage 
has occurred during shipping.  A l a r g e  b r idge  c rane  w i l l  then be used 
t o  remove the  motor segments from t h e i r  r a i l r o a d  c a r  t r a n s p o r t e r ,  r o t a t e  
them from the  h o r i z o n t a l  t o  t he  v e r t i c a l  p o s i t i o n ,  and p l ace  them i n t o  
workstands o r  on p a l l e t s  mounted on t r a n s p o r t e r s  f o r  movement t o  the  
Segment A r r i w l  Storage Area. The remaining SRB components upon a r r iva l  
w i l l  be  received and of f - loaded  i n  the  SMAB or  t he  e x i s t i n g  MIS f o r  
i n spec t ion ,  s torage ,  and later minor assembly. Capab i l i t y  t o  perform 
minor r e p a i r s  t o  p a r t s  and components w i l l  a l s o  be provided. 

Af t e r  t he  :SRM segments and SRB components are rece ived ,  inspec ted  and 
s t o r e d ,  c r i t i c a l  major assembly ope ra t ions  on t h e  forward and a f t  segments 
i n  the  SMAB Eollow. The o b j e c t i v e  i s  t o  assemble these  motor segments and 
components i n t o  two l a r g e  s e c t i o n s  f o r  l a t e r  movement t o  the  VAB. The 
f i r s t  i s  the  forward subassembly s e c t i o n ,  which w i l l  inc lude  t h e  nose cap,  
f rustrum, pa:rachute pack, forward t h r u s t  s t r u c t u r e ,  forward s k i r t  and 
forward SRM :segment. When assembled, t h i s  s e c t i o n  w i l l  be approximately 
57 f e e t  (17.4 m )  long and w i l l  weight approximately 168 tons  (152.4 me t r i c  
t ons ) .  'The :second s e c t i o n  i s  the  a f t  subassembly s e c t i o n ,  which w i l l  
weigh approxknately 179 tons (162.4 metric tons)  when completed. It w i l l .  
c o n s i s t  of t he  a f t  s k i r t ,  t h r u s t  vec to r  c o n t r o l ,  s epa ra t ion  rocke t s ,  
nozz le  ex tens ion ,  a f t  at tachment r i n g ,  t h e  a f t  SRM segment and t h e  nozzle .  
Following t h e  assembly opera t ions ,  the  l a r g e  s e c t i o n s  undergo alignment , 
pres su re ,  e1ac t ; r ica l  con t inu i ty ,  and o the r  tes ts  and are then h o i s t e d  from 
t h e  assembly pos i t ion  onto t r a n s p o r t e r s  t h a t  move them t o  t h e  VAB f o r  t h e  
s tacking  and i n t e g r a t i o n  a c t i v i t i e s .  To accomplish these  important  
func t ions ,  modi Eicat ions t o  the  e x i s t i n g  T i t a n  I11 f a c i l i t i e s  are requi red .  
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The f i r s t  manned o r b i t a l  f l i g h t  i s  c u r r e n t l y  scheduled f o r  t h e  second 
q u a r t e r  of Cn' 1979. To achieve t h i s  goa l ,  SRB components, i nc lud ing  SRM's, 
should be del-ivered t o  KSC i n  t h e  t h i r d  q u a r t e r  of CY 1978 f o r  t h e  s t a r t  
of t h e  assenibly opera t ions .  Consequently, t h e  SRB process ing  f a c i l i t i e s  
must be operati .onally ready a t  t h a t  t i m e  t o  m e e t  program requirements.  
Modification and a c t i v a t i o n  lead  t i m e s ,  e s t imated  a t  32-34 months , r e q u i r e  
t h a t  cons t ruc t ion  must be s t a r t e d  i n  t h e  f o u r t h  q u a r t e r  of CY 1975,  thus 
necess i ta t ing ;  FY 1976 programming. 

PROJECT DESCKIPTION : ---- 

This p r o j e c t  provides f o r  modifying t h r e e  e x i s t i n g  A i r  Force T i t a n  I11 
f a c i l i t i e s  t :o rec .e ive,  i n s p e c t ,  s t o r e  and assemble major SRB segments 
before  movenient: t o  the  VAB f o r  s t a c k i n g  and i n t e g r a t i o n  wi th  t h e  
remaining shut t : le  veh ic l e .  

The y j o r  work inc ludes  mod i f i ca t ions  t o  approximately 10,000 s q .  f t .  
(929 m 1 of t he  230 f t .  (70.1 m) h igh  bay area and approximately 14,000 
sq .  f t .  (1,301 m2,) of t h e  140 f t .  (42.7 m) h igh  bay suppor t  area i n  the  
SMAB. This space,  wi th  t h e  exception of 6,000 sq. f t .  (557.4 m2> of t h e  
230 f t .  (70 . : .  m) h igh  bay a r e a ,  w i l l  be used exc lus ive ly  i n  suppor t  of 
t h e  s h u t t l e  program. The remaining 6,000 sq. f t .  (557.4 m2) w i l l  be 
shared wi th  Air Force on a non in te r f e rence  b a s i s  t o  t h e i r  programs. 
I n  a d d i t i o n ,  t h e  e x i s t i n g  MIS and SAS o r  two o the r  comparable f a c i l i t i e s  
w i l l  be modi.:iied t o  provide f o r  r e c e i v i n g  and s t o r a g e  of SRB components. 
Ex i s t ing  roads w i l l  be modified and extended t o  suppor t  movement of l a r g e  
SRB s e c t i o n s  between t h e  T i t a n  111 f a c i l i t i e s  and t h e  VAB. 

Modification work i n  SMAB p r imar i ly  inc ludes  removal of the  T i t a n  111 
s t ands  and provis ion  f o r  four  new work s t ands  s p e c i a l l y  configured t o  
assemble the  forward and a f t  s e c t i o n s  of t he  SRB's. Each of t he  a f t  
work s tands  t ~ i 1 . 1  be equipped wi th  four  5-ton (4.5 met r i c  tons) h o i s t s  t o  
perform subassembly ope ra t ions .  Associated ex tens ion  of e l e c t r i c a l  and 
mechanical ui:il.it:ies i s  a l s o  included. The e x i s t i n g  300-ton (272.2 met r i c  
tons) br idge  cran.e w i l l  undergo major modi f ica t ions  t o  adapt i t  .€or t he  SRB 
assembly fur1c:ti.on.s. The modi f ica t ions  w i l l  i nc lude  p rov i s ions  fo r  a new 
drum and cab:.ing t o  i n c r e a s e  v e r t i c a l  t r a v e l  c a p a b i l i t y  from 20 E t .  t o  80 f t .  
( 6 . 1  m t o  2L.,4 m ) .  I n  a d d i t i o n ,  a second 300-ton (272.2 met r i c  tons) h o i s t ,  
and h o i s t  t r o 1 I . e ~  w i l l  be  provided. 

The 140 f t .  (42.7 m) high bay suppor t  a r e a  w i l l  be used f o r  process ing  and 
subasseinbly af smaller components inc luding  nozz le ,  nose cones and parac.hutes 
and f o r  prov::ding a work area, t o o l  c r i b ,  s t o r a g e ,  and necessary  admini- 
s t r a t i v e  and engineer ing  space.  To suppor t  t hese  func t ions ,  four  
subassembly workstands w i l l  be cons t ruc t ed .  The work a l s o  inc ludes  
s t r eng then ing  t:he f l o o r s  t o  suppor t  t h e  increased  loading ,  and modifica- 
t i o n s  and er:i:ensi.on of u t i l i t i e s  throughout t h e  area. A new compressed 
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a i r  system and ex tens ion  of f i r e  p r o t e c t i o n  system w i l l  be  provided. 
included are modi f ica t ions  t o  t h e  c e i l i n g s ,  l i g h t i n g  and a i r  condi t ion ing  
t o  provide t h e  necessary engineer ing and a d m i n i s t r a t i v e  space.  

Also 

To provide the  necessary access between t h e  T i t an  I11 f a c i l i t i e s  and the 
VAB, the  e x i s t i n g  road system will be modified.  The work inc ludes  upgrading 
and r epa i r ing  approximately 8 m i l e s  (12.9 km) of the existing roadways, 
and cons t ruc t ing  a new 24 f o o t  wide (7.3 meters)  by 3,000 f o o t  (914.4 meters)  
long r0a.d t o  bypass Pad 

PROJECT COST ESTIMATE: --- 

Land Acquis i t ion  --- 

Construct  ion 

Modify SMA.E; 
Remove 73.ta.n s t ands  
Four new workstands 

230 f o o t  high bay 

- .  

41,  and provis ion  of pass ing  turnouts  as requi red .  

i n  

Four workstands i n  140 

Modify mech.anica1 sys  t e m s  
Modify el .ec.tr ica1 systems 
F i r e  prot:ec.tion system 

foot  high. bay 

Modify M I S '  
Modify SAS, 
Road modi f ica t ions  and 

ex t ens  i ciris 

Equipmers 

Modify 300-ton b r idge  c rane  
5- ton hoist: 

F a l l o u t  ---- Shel.1:er (Not Feas ib l e )  

Unit  of 
M e  as u r  e 

- - -  

LS 
LS 

LS 

LS 
LS 
LS 
LS 
LS 
LS 

LS 

LS 
Each 

TO TAL 

T o t a l  
c o s t  

$3,300,000 

2 , 500,000 
(530 , 000)  

(900 , 000) 

(220 , 000) 
(280,000) 
(400 , 000) 
(170,000) 

80 , 000 
250 , 000 

470 , 000 

1 , 940 , 000 

1,860,000 
80 , 000 

- - -  

I t  i s  ant ic ipat :ed t h a t  approximately $8 t o  $9 m i l l i o n  

$5.240.000 

of R&D resources w i l l  
be requi red  t o  provide n o n c o l l a t e r a l  equipment (e.g. ,  assembly too l ing  
equipment , spec:ial test  sets ,  s p e c i a l  handl ing equipment, and o the r  
ground support  equipment) f o r  t h i s  f a c i l i t y  needed f o r  i n i t i a l  opera t ions .  
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FUTURE CoF --- ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

Addit ional  wor'k area may be r equ i r ed  f o r  process ing  SRB's t o  support  t h e  
l a t e r  scheduled higher  f l i g h t  rates. The need and scope of work requi red  
cannot be determined a t  t h i s  t i m e .  However, i t  i s  es t imated  t h a t  $8 t o  
$10 mi l l i on  w i l l  be requi red  i n  f u t u r e  CoF programs t o  provide a recovery 
f a c i l i t y  for  r e c e i p t ,  disassembly, washdown, and in spec t ion  of S R B ' s  
recovered a f ' t e r  r een t ry .  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1976 ESTIMATES 

-- -1 
-__- 

PROJECT TITLE Modif ica t ions  f o r  Hypergolic Checkout and Refurbishment 
- F a c i l i t i e s  

LOCATION John F. Kennnedy Space Center 

FY 1976 CoF ESTIMATES $6,940,000 
-- I ---- 

COGNIZANT LIJS'YALLATION: John F. Kennedy Space Center 

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

COGNIZANT --- PROGRAM OFFICE: Of f i ce  of Manned Space F l i g h t  

FY 1975 --- ANI) PRIOR YEARS CoF FUNDING: 

Planning zinc! Design 
Cons t:ruc t ioc. 

$545,000 
6,233,000 

Tot:al ET! 1.975 and P r i o r  Years $6.778.000 

SUMMARY PUR.POS E AND SCOPE : --- 
The purpose of t h i s  p r o j e c t  i s  t o  provide modi f ica t ions  t o  e x i s t i n g  fac i1 i t : i es  

necessary  t o  a.ccomplish v i t a l  func t ions  requi red  f o r  decontamination, maintenance, 
t es t ing ,and  s to rage  of hypergol ic  p r o p e l l a n t  modules a f t e r  they  have been 
removed from the  o r b i t e r  dur ing  t h e  "safing" opera t ions  i n  t h e  O r b i t e r  
Processing F a c i l i t y  (OPF). Af t e r  t h e  above o u t l i n e d  processes  are  completed, 
t h e  hypergol ic  modules w i l l  be  r e tu rned  t o  t h e  OPF f o r  r e i n s t a l l a t i o n  i n  the  
o r b i t e r .  The p r o j e c t  provides  f o r  s t r u c t u r a l ,  mechanical, and e l e c t r i c a l  
modi f ica t ions  t o  f i v e  e x i s t i n g  bu i ld ings  i n  t h e  " f l u i d  t es t  complex" a t  KSC 
t o  provide maintenance and tes t  c e l l s ,  remote c o n t r o l  s t a t i o n s ,  and support  ;md 
s t o r a g e  f a c i l i t i e s .  

PROJECT JUSTIFICATION: --- 

The o r b i t e r  w i l l  undergo ex tens ive  t e s t i n g  be fo re  i t s  f i r s t  manned o r b i t a l  
Af t e r  r e t u r n i n g  from a space mission, t h e  v e h i c l e  w i l l  a l s o  undergo f l i g h t .  

comprehensive l ' saf ing, l l  refurbishment  and checkout opera t ions  t o  ready i t  f o r  
reuse.  The ma jo r i ty  of t hese  c r i t i c a l  opera t ions  w i l l  be  performed i n  t h e  
OPF. However, t h r e e  of t h e  o r b i t e r  systems use  hypergol ic  p r o p e l l a n t s  which 
are extremely hazardous. These systems inc lude  t h e  o r b i t a l  maneuvering system 
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(OMS) , t h e  re2c t i o n  c o n t r o l  system (RCS), and t h e  a u x i l i a r y  power u n i t  (APU). 
I n  a d d i t i o n ,  t h e  payload bay k i t  conta ins  a d d i t i o n a l  hypergol ic  p r o p e l l a n t  f o r  
t h e  OMS/RCS :systems t o  provide extra  v e l o c i t y  change c a p a b i l i t y .  Because of 
t h e  extremely hazardous n a t u r e  of t h e  p r o p e l l a n t s  involved, t h e  systems must 
be  tes ted and raefurbished i n  s p e c i a l  and remote f a c i l i t i e s .  This project:  
provides t h e  c a T a b i l i t y  t o  m e e t  t h e s e  objec t ives .  

The hypergDli: pods are designed t o  b e  removed from t h e  o r b i t e r  a f t e r  each 
f l i g h t .  Subsequently,  t h e  pods w i l l  b e  t ranspor ted  on d o l l i e s  t o  remote 
f a c i l i t i e s ,  ?dhere t h e  modules w i l l  be  placed i n  i s o l a t e d  c e l l s .  
must be designed, equipped, and c o n t r o l l e d  t o  handle  t h e  v e r y  hazardous pro- 
p e l l a n t s  and t h e  s e n s i t i v e  t e s t  and refurbishment  opera t ions  t h a t  must fol low.  
The opera t ions  inc lude  f u n c t i o n a l  i n t e g r i t y  checks f o r  each module and f o r  
t h e  system as a whole. The f u n c t i o n a l  tes ts  provide e lec t r ica l  c o n t i n u i t y  
checks, and va lve  response checks i n  terms of opening and c l o s i n g  a t  precise1Y 
t h e  r i g h t  t i res .  Leak checks w i l l  be  performed f o r  a l l  p r o p e l l a n t  tanks involved. 
This i s  necessary because hypergol ic  p r o p e l l a n t  leakage i s  s e r i o u s ,  no t  on ly  -in 
terms of t h e  hazards  and f u e l  l o s s e s ,  b u t  a l s o  i n  terms of cor ros ion  t o  ad- 
j a c e n t  v e h i c l e  components t h a t  could cause malfunct ion and f a i l u r e .  Other 
important opera t ions  inc lude  decontamination of t h e  modules, engine p r e s s u r e  
and f u n c t i o n a l  checks excluding f i r i n g s ,  and v e r i f i c a t i o n  and c a l i b r a t i o n  of 
t h e  OMS/'RCS ins t rumenta t ion  and c o n t r o l  systems. 
s i g n i f i c a n t  a c t i v i t i e s ,  t h e  proposed f a c i l i t y  modi f ica t ions  a re  requi red .  

The ce l l s  

To accomplish t h e s e  

The hazardcus p r o p e l l a n t s  used i n  t h e  hypergol ic  modules n e c e s s i t a t e  a remote 
l o c a t i o n  f o r  checkout, maintenance, and refurbishment operat ions.  Modifying 
f i v e  of t h e  e x i s t i n g  b u i l d i n g s  i n  t h e  " f l u i d  t es t  complex'' i s  more econoinical 
than building, a new hypergol ic  complex. These f i v e  b u i l d i n g s  were o r i g i n a l l y  
cons t ruc ted  f o r  a s i m i l a r  purpose but  need modif icat ions t o  upgrade them f o r  
t h e  more s o p h i s t i c a t e d  requirements and new hardware of t h e  s h u t t l e  program. 

The f i r s t  manned o r b i t a l  f l i g h t  i s  c u r r e n t l y  scheduled f o r  t h e  second 
q u a r t e r  of CJ' 1979. To achieve  t h i s  goa l ,  t h e  f i r s t  o r b i t e r  should be  d e l i v e r e d  
t o  KSC in ttLe t h i r d  q u a r t e r  of C Y  1978 f o r  extended and e s s e n t i a l  prelaunch 
ac t iv i t i e s .  Consequently, t h e  hypergol ic  complex must be o p e r a t i o n a l  a t  t h a t  
t i m e  t o  meet c r i t i c a l  program requirements.  Modif icat ion and a c t i v a t i o n  l ead  
t i m e s ,  es t imated a t  30 t o  34 months, r e q u i r e  t h a t  t h e  p r o j e c t  be s t a r t e d  i n  
e a r l y  CY 197 6 ,  thius n e c e s s i t a t i n g  FY 1976 programming. 

PROJECT DESCI:II'TT.ON: 

This pro  j m t  provides f o r  modifying f ive  e x i s t i n g  b u i l d i n g s  i n  the"f l u i d  
t e s t  conplex" t:o checkout,  maintain,  r e f u r b i s h  and s t o r e  hypergol ic  pods. It 
includes modifying b u i l d i n g s  and a d j a c e n t  e x t e r i o r  areas , removing nones- 
s e n t i a l  systcma, i n s t a l l i n g  new mechanical and e l ec t r i ca l  systems, and 
c o n s t r u c t i n g  f1.ui.d d r a i n s  and hold ing  f a c i l i t i e s .  
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Building M7-961 w i l l  be  used t o  process  t h e  OMS and a f t  RCS modules; 
Bui lding M7-1212 w i l l  be  used t o  process  t h e  payload bay k i t  and t h e  forward 
RCS module. Work inc ludes  r e f u r b i s h i n g  a l l  i n t e r i o r  and e x t e r i o r  s u r f a c e s ,  
overhead cranes ,  and door seals;  modifying and extending u t i l i t y  systems as 
requi red ;  and removing e x i s t i n g  p ip ing  and equipment. A new hypergol ic  
p ip ing  system and a s soc ia t ed  s p i l l  d r a i n s  w i l l  be  i n s t a l l e d .  
system, and k.igh p res su re  gaseous n i t r o g e n  and helium systems w i l l  a l s o  be  
procured and i n s t a l l e d  t o  c a r r y  out  t h e  p re s su re  tests,  l e a k  tes t  and the  
purging and c l ean ing  of t h e  OMS and RCS modules. 

A compressed a i r  

Bui lding YO-1061 w i l l  be  modified t o  accommodate and house launch process ing  
system c o n t r o l  consoles ,  s e l f - con ta ined  atmospheric p r o t e c t i v e  ensemble 
suppor t ,  and t o  provide space f o r  admin i s t r a t ion  and l o g i s t i c s  func t ions .  The 
necessary work inc ludes  r e f u r b i s h i n g  a l l  i n t e r i o r  and e x t e r i o r  s u r f a c e s ,  in -  
c luding  a c l e a n  room; r e h a b i l i t a t i n g  and extending u t i l i t y  systems; removing 
e x i s t i n g  p ip ing  and equipment; and r ep lac ing  t h e  roof .  A new f i r e  p r o t e c t i o n  
system, m a j c i r  electr ical  modi f ica t ions ,  i n s t a l l a t i o n  of pneumatic system and 
e r e c t i o n  of p a r t i t i o n s  w i l l  be  requi red .  The p r o j e c t  scope a l s o  inc ludes  t h e  
r e l o c a t i o n  of e x i s t i n g  pro to type  shops t o  another  f a c i l i t y .  

Bui lding pCr-1.41.0 and M 7 -  1412 w i l l  be  modified t o  provide environmental ly  
c o n t r o l l e d  s t o r a g e  area f o r  t h e  payload bay k i t ,  forward RCS,OMS, and a f t  RCS 
modules. Modif icat ion work inc ludes  r e h a b i l i t a t i n g  t h e  u t i l i t y  systems, high 
bay roof ,  v e r t i c a l  s l i d i n g  doors,  and i n t e r i o r  and e x t e r i o r  sur faces .  
Replacing t h e  ].ow bay r o o f ;  procuring and i n s t a l l i n g  a pneumatic system; 
modifying pl.imhing, v e n t i l a t i n g ,  and a i r  condi t ion ing  systems and upgrading 
t h e  l i g h t i n g  t o  accommodate func t iona l  requirements w i l l  a l s o  be requi red .  

Ex te r io r  work w i l l  inc lude  provid ing  pads f o r  hypergol ic  equipment,propellaii t  
disp0sa.L ponds:, s p i l l  d r a i n s  and a s soc ia t ed  g r a v i t y  feed p ip ing  system. I n  
add i t ion ,  a :!2;!-square yard (186m2) a s p h a l t i c  concre te  apron w i l l  a l s o  be provided. 

PROJECT COST ESTIMATE: --- 
Unit of Unit Total. 
Measure Quan t i ty  Cost c o s t  -- 

Construct  i on  -- 

S i t e  work 
Building 147- 96 I 
Building 1.17- 1212 
Building M7- 1061 

LS 
LS 
LS 
LS 

$6,940,000 
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Bui ld ing  M7 - 1410 
Bui ld ing  M7 - 1412 

U n i t  of  Unit  Tota l  
Measure Quant i ty  c o s t  c o s t  

- -- - - -  --- - - -  E q u i p m e  n t - 

-- -  - - -  - - -  F a l l o u t  She l t e r ,  (Not Feas ib le )  - - -  - 

TO TAL $6,940,000 

For i n i t i a l  ope ra t ions ,  i t  i s  a n t i c i p a t e d  t h a t  approximately $12-$13 millioi-i 
of R&D resources  w i l l  be  r equ i r ed  t o  provide  a s soc ia t ed  n o n c o l l a t e r a l  equipment. 

FUTURE CoF .___-- ESTIMATED 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  f u t u r e  funding 
requirements  necessary  t o  complete t h i s  p r o j e c t .  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1976 ESTIMATES 

---- 
PROJECT TITLE - Modif ica t ions  f o r  Launch Equipment T e s t  F a c i l i t i e s  

LOCATION - John F. Kennedy Space Center 

FY 1976 CoF ESTIMATE $1,960,000 
---- 

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

LOCATION ----- OF PRO.JECT: Merritt I s l a n d ,  Brevard County, F l o r i d a  

COGNIZANT ---- PROGRAM OFFICE: O f f i c e  of Manned Space F l i g h t  

I 
FY 1975 AND PRIOR YEARS CoF FUNDING: ---- 

Planning and :Design 
Construction 

$115 , 000 
2 , 366 , 000 

T o t a l  FY 1975 and P r i o r  Years $2,481.000 

SUMMARY PURFl3SE AND SCOPE: --- 

The purpose of t h i s  p r o j e c t  i s  t o  provide a f a c i l i t y  t o  develop, t es t  and 
c e r t i f y ,  through s t r u c t u r a l  and o p e r a t i o n a l  s imula t ion ,  r e u s a b l e  launch- 
c r i t i c a l  ground suppor t  equipment. 
launch accesso r i e s ,  holddown arms, and swing arms t h a t  w i l l  be i n t e g r a t e d  
i n t o  t h e  launch f a c i l i t i e s  t o  provide operable  c a p a b i l i t y  t o  launch t h e  
space s h u t t l e  veh ic l e .  The p r o j e c t  i nc ludes  modi f ica t ions  t o  p o r t i o n s  of 
t h e  Supply, Shipping, and Receiving F a c i l i t y ,  Building M7-505, and t h e  
ad jacen t  parking l o t  t o  accommodate s imula to r s ,  t es t  equipment, and sup- 
p o r t i n g  u t i l i t i e s .  

This equipment inc ludes  umbi l i ca l - type  

PROJECT .J USTIFI CA'rION: ---- 
Repeated launchings of t h e  space s h u t t l e  v e h i c l e  r e q u i r e  ground support: 

equipment t o  be developed and eva lua ted  by s t anda rds  f a r  exceeding those  
of prev ious  space programs. This equipment inc ludes  t h e  o r b i t e r  access 
swing a r m ,  w h i c h  p rovides  t h e  f l i g h t  crew and mission s p e c i a l i s t s  access  
t o  t h e  o r b i t e r ' s  (crew module; t h e  o r b i t e r  t a i l  umbi l i ca l  masts; t h e  e x t e r n a l  
tank gaseous hydrogen vent  umbi l i ca l ;  t h e  o r b i t e r ' s  environmental c o n t r o l  
and l i f e  support  ,system umbi l i ca l ;  and t h e  s o l i d  rocke t  boos t e r  holddown 
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arms. This  c r i t i c a l  ground suppor t  equipment must be developed, t e s t e d ,  and 
c e r t i f i e d  be fo re  i n s t a l l a t i o n  i n  t h e  launch complex t o  i n s u r e  launch i n t e g r i t y  
and r e l i a b i l i t y  as w e l l  as r e u s a b i l i t y  and m a i n t a i n a b i l i t y  throughout t he  span 
of t he  s h u t t l e  program. 
t o  i n s u r e  a ,successful  launch. To provide f o r  developing, t e s t i n g  and 
c e r t i f y i n g  t h i s  equipment f o r  i t s  c r i t i c a l  t a sks ,  t h i s  f a c i l i t y  c a p a b i l i t y  
i s  necessary.  

The equipment must ope ra t e  f l awles s ly  and p r e c i s e l y  

These launch accesso r i e s  are subjec ted  t o  s t r i n g e n t  fo rces  and loads be fo re  
and during t h e  launch. To i n s u r e  t h e  a b i l i t y  of t h e  equipment t o  wi ths tand  
t h e  s t a t i c  and dynamic fo rces  involved,  each swing a r m  and umbi l i ca l  w i l l  
be sepa ra t e ly  subjec ted  t o  similar loadings i n  a test f a c i l i t y .  A t  a pre-  
determined exac t  po in t  i n  the  countdown o r  a t  t h e  p r e c i s e  moment of launch, 
t he  va r ious  i x c e s s o r i e s  must swing, retract and/or f a l l  away from t h e  s h u t t l e  
v e h i c l e  €or a success fu l  l i f t - o f f .  Consequently, t hese  motions must be 
simulated f o r  the  ind iv idua l  i t e m s  t o  c e r t i f y  t h a t  t he  equipment is capable  
of performing i t s  exac t ing  task .  To c a r r y  ou t  t h e  s t r u c t u r a l  t e s t i n g  and 
s imula t ion  t e s t : ;  involved, t h i s  proposed f a c i l i t y  c a p a b i l i t y  i s  necessary.  
Without t h i s  t e s t  f a c i l i t y ,  t he  v i t a l  development and c e r t i f i c a t i o n  t e s t i n g  
cannot be per€ormed p r i o r  t o  an a c t u a l  launch l i f t - o f f ,  

NASA s t u d i e s  show t h a t  t h e  most e f f e c t i v e  way t o  s a t i s f y  these  r equ i r e -  
ments i s  t o  modify e x i s t i n g  Building M7-505 a t  KSC and an  ad jacen t  paved 
area. This  s i t e :  o f f e r s  earliest  a v a i l a b i l i t y  f o r  low-cost cons t ruc t ion  
modi f ica t ions  and i s  adequately s i z e d  t o  accommodate ground support  and 
r e l a t e d  test equipment. It  w i l l  provide a c e n t r a l  f a c i l i t y  f o r  engineer ing,  
t es t ,  and admin i s t r a t ive  personnel.  Proximity t o  t h e  s h u t t l e  launch complex 
simp 1 i f  i es  cont inuing eva lua t ion  of reusable  components . 

To m e e t  t he  approved schedule  f o r  t h e  f i r s t  manned o r b i t a l  f l i g h t ,  work on 
t h i s  p r o j e c t  rnust begin by the  end of CY 1975 and be completed during t h e  
second q u a r t e r  of CY 1977. Development, eva lua t ion  and acceptance t e s t i n g  
of ground support  equipment must be completed by e a r l y  CY 1978 t o  a l low 
i n t e g r a t i o n  i n t o  t h e  launch complex f o r  ex tens ive ,  e s s e n t i a l  prelaunch 
a c t i v i t i e s  there .  Modif icat ions as p r e s e n t l y  scheduled w i l l  a l low 
s u f f i c i e n t  time f o r  t e s t i n g  ground support  equipment, .and FY 1976 funds 
are requi red  t o  comply wi th  t h e  schedule .  

PROJECT DESCR.I:P'I'ION: 

This  project:  inc ludes  modi f ica t ion  t o  t h e  Supply, Shipping and Receiving 
F a c i l i t y ,  Bui lding M7-505, and t h e  ad jacen t  e x t e r i o r  area t o  provide 
c a p a b i l i t y  f a r  t e s t i n g  and c e r t i f y i n g  c r i t i c a l  launch ground support  
equipment. Art e x i s t i n g  room, w i t h i n  Building M7-505, w i l l  be modified 
f o r  a dat:a a c q u i s i t i o n  and c o n t r o l  c e n t e r  f o r  acqu i r ing  test d a t a  and 
c o n t r o l l i n g  t k e  t o t a l  test opera t ions .  The work inc ludes  ex tens ion  of 
s p e c i a l  e l e c t r i c  s e r v i c e ,  a i r  condi t ion ing  modi f ica t ions ,  procurement and 
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i n s t a l l a t i o n  of cabl ing  and upgrading t h e  e x i s t i n g  l i g h t i n g .  The i n -  
s t rumentat ion and c o n t r o l  equipment w i l l  be made a v a i l a b l e  from e x i s t i n g  
.inventory. 

The e x t e r i o r  area modi f ica t ions  inc lude  cons t ruc t ion  of a p i l e  foundation 
and e r e c t i o n  of a 58-foot  h igh  (17.7 m) test tower from e x i s t i n g  steel 
members a t  t h e  Kennedy Space Center.  Four e x i s t i n g  hydrau l i c  pumps w i l l  
be  r e loca ted  and i n s t a l l e d  a t  t h e  base of t h e  tower. These pumps w i l l  
provide t h e  necessary hydrau l i c  power t o  ope ra t e  the  motion s imula tors .  
The work a l s o  inc ludes  cons t ruc t ion  of heavy foundat ions f o r  t h e  SRB 
holddown arms, random motion and l i f t - o f f  s imula to r s  and a pad f o r  t h e  
t a i l  s e r v i c e  masts. A s u i t a b l e  foundat ion and s t r u c t u r e  f o r  a t t a c h i n g  
t h e  o r b i t e r  emergency eg res s  a r m  when i t  i s  i n  t h e  r e t r a c t e d  p o s i t i o n  
during develcpment and t e s t i n g  are included. Concrete t renches  f o r  
ins t rumenta t ion  l i n e s ,  gaseous n i t r o g e n  and hydrau l i c  p ip ing ,  and power 
cabl ing ,  a s  well a s  s u f f i c i e n t  e lectr ical  modi f ica t ions  t o  provide power 
t o  a l l  t es t  a r t i c l e s ,  must be provided. 

PROJECT COST ESTIMATE : --- 

Unit of  Unit  T o t a l  
c o s t  -- Measure Quant i ty  c o s t  

Cons tr uc t i  on $1,960,000 

S i t e  p repa ra t ion  and u t i l i t i e s  LS - - -  --- 105,000 
55 , 000 --- --- Building M7-505 modi f ica t ions  LS 

(Data a c q u i s i t i o n  and 

Erec t ion  of 58-foot  tower 
and foundations LS --- - - -  469,000 

E l e c t r i c a l  , mechanical , 
and ins t rumenta t ion  
systems LS --- --- 1,088,000 

243 , 000 s t r u c t u r e s  LS 

c o n t r o l  ) 

Equipment pads and 
- - -  - - -  

F a l l o u t  S h e l t e r  (Not Feas ib le )  

TOTAL $1.960.000 
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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 $550,000 of 
R&D resources  will be r equ i r ed  f o r  refurbishment ,  modi f ica t ion  and i n s t a l -  
l a t i o n  of e x i s t i n g  s imula tors  and o t h e r  n o n c o l l a t e r a l  equipment, and purchase 
and i n s t a l l a t i o n  of such new equipment. 
equipment can be adapted from e x i s t i n g  Apollo program equipment a v a i l a b l e  
a t  NASA. 
mi l l i on  w i l l  be used i n  t h i s  launch f a c i l i t y .  

Much of the  hardware and test  

Ex i s t ing  n o n c o l l a t e r a l  equipment valued a t  approximately $1.9 

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

For p re sen t ly  planned usage, t h e r e  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 .  

CF 4-34 



SITE P L A N  



J O H N  F.  KENNEDY SPACE CENTER 
FISCAL YEAR 1976 ESTIMATES 

MODIFICATIONS FOR LAUNCH EQUIPMENT TEST FACILITIES 

Spare Random Motion 
and Lift-off Simulator 

SRB Holddown 
Arms Test Stand 

Data Acquisition and 
Control Center 

Bldg M7-505 



VICINITY MAP 

CF 4-37 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1976 ESTIMATES 

1 I PROJECT TI.1ILE: Construct ion of Orb i t e r  Approach and Landing T e s t  F a c i l i t i e s  

LOCAT ION F l i g h t  Research Center and A i r  Force P l a n t  #42, Palmdale 

FY 1976 CoF ESTIMATE $1,680,000 

COGNIZANT --- 1:IJSIIALLATIONS: John F. Kennedy Space Center and Lyndon B.  
Johnson Space Center 

LOCATION OI' --- PROJECT: Edwards, Kern County, C a l i f o r n i a  
Palmdale, L O ~  Angeles County, Ca l i fo rn ia  

COGNIZANT I'R0C;RAM -- OFFICE: Of f i ce  of Manned Space F l i g h t  

FY 1975 ANI) -- PRIOR YEARS CoF FUNDING: 

Planning and Design $364,000 
Cons t r u c  1::ion 2 , 940,000 

To ta l  I?l 11975 and P r i o r  Years $3.304.000 

SUMMARY PUIU?OSE -- AND SCOPE : 

This p r o J a c t  i s  a con t inua t ion  and ex tens ion  of t h e  cons t ruc t ion  work pro-  
vided €or fin IT 1975 f o r  t h e  O r b i t e r  Hor izonta l  F l i g h t  T e s t  F a c i l i t i e s .  
The FY 1975 p r o j e c t  provided f o r  an o r b i t e r  f l i g h t  test  hangar,  shop and 
o f f i c e  space,  and a s soc ia t ed  s i t e  work a t  F l i g h t  Research Center i n  con- 
nec t ion  wi th  the  use  of Edwards A i r  Force Base f o r  t he  o r b i t e r  approach 
and landing test (ALT) program. The FY 1976 p r o j e c t  w i l l  provide s h e l t e r s  
f o r  the  microwave scanning beam landing system (MSBLS) and hazardous 
mater ia l  srxorage f a c i l i t i e s  a t  F l i g h t  Research Center (FRC) ; a new 
bu i ld ing  t o  house the acceptance checkout equipment (ACE) a t  Palmdale; 
and a microwave t ransmiss ion  sys  t e m  between FRC and Palmdale t o  t ransmi t  
d a t a  f o r  the  o r b i t e r  approach and landing t e s t  program. 

PROJECT JU!3'IIIPICATION -- : 

The space s h u t t l e  o r b i t e r  as o r i g i n a l l y  envis ioned w a s  t o  be equipped w i t h .  
removable a i r -b rea th ing  engines  t o  provide t h e  c a p a b i l i t y  f o r  aerodynamic 
f l i g h t .  The dec i s ion  i n  e a r l y  CY 1974 t o  d e l e t e  t he  a i r - b r e a t h i n g  engines  
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a l s o  r e s u l t e d  in  a r ev i sed  concept f o r  t e s t i n g  the  o r b i t e r  i n  the  a i rbo rne  
mode. The p resen t  f l i g h t  test  program cal ls  f o r  t he  o r b i t e r  t o  f l y  "piggybac:k" 
on top of a Boeing 747 a i r c r a f t  and be  dropped from an a l t i t u d e  of approxi-  
mately 30,0130-feet (9,144 m). The o r b i t e r  w i l l  then approach the  runway 
and land i n  an unpowered mode. The tes t  o b j e c t i v e s  inc lude  v e r i f y i n g  the  
v e h i c l e ' s  s t a b i l i t y  and c o n t r o l ,  b a s i c  aerodynamics, and automatic  landing 
system; and developing checkout and f l i g h t  procedures.  To provide the  
automatic  landing c a p a b i l i t y  f o r  t he  o r b i t e r ,  a microwave scanning beam 
landing system (MSBLS) w i l l  be r equ i r ed  a t  Edwards A i r  Force Base. 
an extremely c r i t i c a l  system s i n c e  t h e r e  i s  no "go-around" c a p a b i l i t y  f o r  
t he  o r b i t e r  as the re  i s  wi th  a convent ional  a i r c r a f t .  This FY 1976 
p r o j e c t  w i l l  provide the  necessary  s t r u c t u r e s ,  u t i l i t i e s ,  and s i t e  work 
necessary  t o  accommodate the  MSBLS. 

This  i s  

With the  d e l e t i o n  of t h e  a i r - b r e a t h i n g  engines ,  t h e  o r b i t e r  must now pro- 
v ide  i t s  own e l e c t r i c  and hydrau l i c  power t o  ope ra t e  t h e  crew cabin systems 
and the  v e h i c l e ' s  con t ro l  su r f aces .  The power requirement w i l l  be s a t i s f i e d  
by i n s t a l l i n g  the  hydrazine-fueled a u x i l i a r y  power u n i t  (APU), hydrogen/oxygen 
f u e l  c e l l s ,  and an ammonia coolan t  system. These are hazardous materials 
r e q u i r i n g  s p e c i a l  handl ing and imposing t h e  need f o r  e x t r a  s a f e t y  measures. 
FY 1975 resources  provided f o r  a maintenance hangar t h a t  w i l l  be equipped 
t o  process  an o r b i t e r  conta in ing  these  hazardous f u e l s .  This  FY 1976 p ro jec t  
provides  the necessary  e x t e r i o r  f a c i l i t i e s  r equ i r ed  t o  s a f e l y  s t o r e  and 
handle the  hazardous f l u i d s  and a s s o c i a t e d  ground support  equipment. 

The o r b i t e r  w i l l  undergo ex tens ive  checkout a c t i v i t i e s  t o  prepare  i t  €or  
i t s  f i r s t  approach and landing tes t  f l i g h t .  These a c t i v i t i e s  inc lude  
checking each subsystem - e .g . ,  guidance and naviga t ion ,  communication, 
power, hydraul ic ,  environmental  con t ro l  - t o  i n s u r e  t h a t  they are f l i g h t -  
worthy. A computerized checkout and c o n t r o l  c a p a b i l i t y  i s  r equ i r ed  t o  
monitor,  eva lua te ,  and c o n t r o l  t hese  p r e f l i g h t  opera t ions .  S imi l a r  
checkout opera t ions  w i l l  a l s o  be implemented a f t e r  t h e  o r b i t e r  lands  and 
during the  s a f i n g  and p o s t - f l i g h t  t e s t i n g  t h a t  follow. I t  has  been 
determined t h a t  t h e s e  requirements  can b e s t  be m e t  by modifying and using 
ACE prev ious ly  used f o r  Apollo. This  FY 1976 p r o j e c t  provides  f o r  a new 
bu i ld ing ,  a t  t he  sou theas t  corner  of Bui lding 294 a t  Palmdale, t o  house 
and accommodate this  modified ACE. Palmdale w a s  s e l e c t e d  as the  b e s t  
l o c a t i o n  because t h e  experienced and expe r t  manpower r equ i r ed  t o  ope ra t e  
t h e  ACE: w i l l  be a v a i l a b l e  t h e r e  t o  checkout t h e  o r b i t e r  during f i n a l  
assembly. I n  a d d i t i o n ,  t h e  ACE t o  be used i n  the  f i n a l  assembly opera- 
t i o n s  could be r e a d i l y  switched t o  suppor t  t he  approach and landing test 
should a f a i l u r e  occur i n  any of t h i s  ALT-dedicated ACE equipment. The 
ACE equipmert w i l l  be  connected t o  F l i g h t  Research Center v i a  a microwave 
transmi ssior. s y s  t e m .  

To achieve  the  f i r s t  approach and landing test as p r e s e n t l y  approved, t hese  
f a c i l i t i e s  nust be operable  i n  e a r l y  CY 1977 t o  a l low s u f f i c i e n t  t i m e  f o r  
checkout of' t h e  o r b i t e r  p r i o r  t o  the  f i r s t  f l i g h t  test. Therefore ,  cons t ruc t ion  
must begin i n  l a t e  CY 1975, making FY 1976 programming necessary.  
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PROJECT DESCIZIPTION : --- 
This  p r o j e c t  provides  f o r  construct- ing four  bu i ld ings  t o  house t h e  MSBLS 

a t  Edwards Air Force Base, e x t e r i o r  f a c i l i t i e s  t o  s t o r e  hazardous materials 
a t  FRC, a new bu i ld ing  t o  house acceptance checkout equipment a t  Palmdale, 
and a microwave t ransmission system connecting FRC t o  Palmdale. 

The MSBLS, which provides  guidance and c o n t r o l  f o r  automatic  landing of 
t he  o r b i t e r ,  w i l l  be housed i n  four  a i r  condi t ioned bui ld ings .  Two of 
the  bu i ld ings  w i l l  be  cons t ruc ted  on each end of t he  main runway a t  
Edwards AFB; one of t he  two on each end w i l l  be  f o r  t he  azimuth system, 
the  o t h e r  f o r  the e l e v a t i o n  system. Each bu i ld ing  w i l l  be approximately 
20 f e e t  long by 16 f e e t  wide by 10. feet high (6.1-m x 4.9-m x 3.0-m) , 
with  one s i d e  of the  bu i ld ing  cons t ruc ted  of  material compatible wi th  
microwave frequencies .  An u n i n t e r r u p t i b l e  power supply system e s s e n t i a l  
f o r  t he  ope:cation of equipment and a s soc ia t ed  u t i l i t i e s  w i l l  be provided 
a t  each site. 

The hazardous s t o r a g e  f a c i l i t i e s  w i l l  be  loca t ed  i n  a remote area 
approximately 1,500 f e e t  (457.2-m) t o  t h e  w e s t  of t h e  proposed hangar 
loca t ion .  T h e  s i t e  w i l l  c o n s i s t  of two 120-foot by 200-Foot (36.6-m x 
67.1-m) concre te  s l a b s  f o r  handl ing and s t o r i n g  t h e  hazardous f u e l s  and 
the  ground support  equipment. Catch bas ins ,  sump pumps, f i r e  p r o t e c t i o n  
systems, explosion-proof e l e c t r i c a l  systems f o r  l i g h t s  and power 
r ecep tac l e s ,  aind s e c u r i t y  fencing w i l l  a l s o  be provided. 

The new bu i ld ing  t o  house the  acceptance checkout equipment a t  Palmdale 

The s i t e  w a s  s e l e c t e d  t o  sho r t en  u t i l i t y  and communica- 
w i l l  be loca t ed  immediately ad jacent  t o  e x i s t i n g  Building 294, a t  A i r  
Force P lan t  #42. 
t i o n  l i n e s  between t h i s  f a c i l i t y  and Building 294. The b u i l d i n  w i l l  be  

r a i s e d  f loo r ing ,  a suspended c e i l i n g ,  and a f i r e  d e t e c t i o n  and p r o t e c t i o n  
system. A 100-ton a i r  condi t ion ing  system, wi th  a s soc ia t ed  cool ing  tower 
and two 50-ton c h i l l e r s ,  t o  handle  the  h igh  h e a t  loads from t h e  computer 
equipment w i l l  be i n s t a l l e d .  A 1,000-KVA power s u b s t a t i o n  w i l l  a l s o  be 
i n s t a l l e d .  A pla t form from Building 294 t o  t h e  roof of t he  new ACE bu i ld ing  
w i l l  be cons t ruc ted  t o  provide access t o  the  a i r  condi t ion ing  equipment. 
A microwave t ransmission system w i l l  a l s o  be provided t o  t ransmi t  d a t a  
between t h i s  ACE bu i ld ing  a t  Palmdale and FRC. 

a masonry s t r u c t u r e  of approximately 4,000 square f e e t  (371.6 m 5 ), with  
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PROJECT cos'r ESTIMATE : -- 

Land Acquis i t ion  

Cons tructioiz 

MSBLS (FRC) 
Generators and s h e l t e r s  
MSBLS s t r u c t u r e s  

Hazardous s t m a g e  f a c i l i t i e s  

ACE Bui1d:~iig (Palmdale) 
(FRO 

S i t e  prepara t ion  and 
found s t ions 

A r  c h i t  elc t u  ra  1 and 
s t r u c t u r s l  

Spec ia l  a i r  condi t ion ing  
s y s  teins 

F i r e  p ro tec t ion  system 
1 , 000-IcJ4 subs t a t i o n  and 

s p e c i a l  e l e c t r i c a l  
sys  teins 

Microwave tnsnsmission systems 

Unit  of  Unit 
Measure Quant i ty  c o s t  

Each 
Each 

Each 
- - -  

LS 

SF 

LS 
LS 

LS 
LS 

8 12,000 
4 51,000 

4,000 50.00 

Tota l  
c o s t  

$1,680,000 

.300 , 000 
( 9 6  , 000)  

(204 , 000) 

320 , 000 
820 , 000 

(20 , 000) 

(200 , 000) 

(265 , 000) 
(80 , 000) 

(255 , 000) 
240 , 000 

Fa l lou t  S h e l t e r  (Not Feas ib le )  --- - - -  - - -  - - -  --- 
TOTAL $1.680.000 

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 $2 mil l ion  of 
R&D resources  isi:Ll be requi red  t o  provide the  MSBLS and communication equip- 
ment. 
be i n s t a l l e d  i n  the  ACE Building a t  Palmdale. 

Exis t ing  acceptance checkout equipment valued a t  $6-7 m i l l i o n  w i l l  

FUTURE CoF 15ST:CMATED -- FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

For the  approach and landing test  program, t h e r e  a r e  no c u r r e n t l y  foreseen 
f u t u r e  CoF Eintling requirements necessary t o  complete t h i s  p r o j e c t .  However, 
add i t iona l  Inodifications may be made t o  the  approach and landing t e s t  ha.ngar 
i n  a f u t u r e  year  t o  m e e t  payload removal requirements ,  should t h i s  s i t e  be 
used a s  a secondary landing s i t e .  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1976 ESTIMATES 

Construct ion of S h u t t l e / C a r r i e r  A i r c r a f t  Mating F a c i l i t i e s  

LOCATION Various Locations 

FY 1976 CoF ESTIMATE $3,890,000 

COGNIZANT 1W;TA.LLATION: John F. Kennedy Space Center and 
Lyndon B. Johnson Space Center 

LOCATION OF I'RCIJECT: Palmdale, Los Angeles County, C a l i f o r n i a ;  
Edwards, Kern County, C a l i f o r n i a  

COGNIZANT PR.(K;RAM OFFICE: Of f i ce  of Manned Space F l i g h t  

FY 1975 AND -- I'RI.OR YEARS CoF FUNDING: 

Planning and Design 
Cons t r u c  t i.on 

$483,000 
4,200,000 

Tota l  E" 1975 and P r i o r  Years $4.683.000 

SUMMARY PURPOSE: AND SCOPE : --- 
This  p r o j e c t  i s  a cont inua t ion  and ex tens ion  of t h e  cons t ruc t ion  work f o r  

shu t t l e / ca r r j . e r  a i r c r a f t  mating f a c i l i t i e s  a t  F l i g h t  Research Center (FRC) 
and Palmdale:, C a l i f o r n i a ,  which was provided f o r  with p r i o r  y e a r s '  resources .  
The e a r l i e r  p r o j e c t  provided f o r  u t i l i t i e s ,  a towway, and o r b i t e r  s a f ing  
f a c i l i t i e s  ai: FRC as w e l l  as f o r  t he  long-lead procurement of s t e e l ,  
h o i s t s ,  and o the r  necessary materials f o r  t he  mating f a c i l i t i e s  a t  FRC 
and Palmdale. 
a i r c r a f t  mat:Fng f a c i l i t i e s  a t  FRC and Palmdale. 

This  FY 1976 p r o j e c t  provides  f o r  completing s h u t t l e / c a r r i e r  

PROJECT JUSIIIFICATION : -- 
The space s h u t t l e  o r b i t e r  a s  o r i g i n a l l y  envis ioned w a s  t o  be equipped with 

removable ai.i:-hreathing engines.  The dec i s ion  i n  e a r l y  CY 1974 t o  d e l e t e  
t he  engines r e s u l t e d  i n  d i f f e r e n t  approaches t o  t r anspor t ing  and aero-  
dynamic test:Lng of t h e  o r b i t e r .  It has  now been decided t o  t r a n s p o r t  and 
f l i g h t  test the  o r b i t e r  i n  a "piggyback" arrangement on top of a Boeing 
747 a i rc raf t : : ,  thus r equ i r ing  o r b i t e r  mating/demating f a c i l i t i e s  a t  FRC 
and Palmdale,, 
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P r i o r  t o  v e r t i c a l  launch of t h e  space s h u t t l e ,  t h e  o r b i t e r  must undergo 
atmospheric 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 during subsonic  
approach and landing tests. The test  program w i l l  i nc lude  v e r i f i c a t i o n  
of  o r b i t e r  a i rbo rne  f l i g h t  systems as w e l l  as those of the  747 a i r c r a f t  
performance arhile car ry ing  t h e  o r b i t e r .  To perform t h i s  t e s t i n g ,  the  
o r b i t e r  w i l l  be c a r r i e d  a l o f t  on t h e  back of t h e  747 a i r c r a f t  and a i r  
dropped frorrl approximately 30,000 f e e t  (9,144-m) i n  order  t o  v e r i f y  
s t a b i l i t y  anc. c o n t r o l ,  b a s i c  aerodynamics, and automatic  landing 
c a p a b i l i t y ;  2nd t o  develop mating/demating, maintenance, and checkout 
procedures fclr  t h e  o r b i t e r .  Mating/demating f a c i l i t i e s  must be a v a i l a b l e  
a t  Palmdale t o  mate the  f i r s t  f l i g h t  o r b i t e r  t o  the  747 a i r c r a f t  and must 
be a v a i l a b l e  a t  FRC t o  m a t e  and demate t h e  o r b i t e r  during t h e  approach 
and landing f l i g h t  test  program. 

To meet the f i r s t  approach and landing f l i g h t  mi les tone  now scheduled f o r  
t he  t h i r d  q u a r t e r  of CY 1977, a f i r s t  c a p t i v e  f l i g h t  test a t  FRC must be 
achieved i n  the second q u a r t e r  of CY 1977. This r e q u i r e s  t h a t  t h e  mating 
f a c i l i t i e s  a t  FRC and Palmdale must be operable  i n  e a r l y  ca lendar  y e a r  
1977 t o  achieve program ob jec t ives .  Consequently, p r i o r  yea r s  resources  
w i l l  be used t o  i n i t i a t e  the  long-lead f a c i l i t y  i t e m s  and FY 1976 
resources  WI- L1 b e  requi red  t o  complete the  f a c i l i t i e s .  

PROJECT DESCRIPTION: 

This  p r o j e c t  inc ludes  con t inua t ion  and ex tens ion  of work t o  be s t a r t e d  
wi th  p r i o r  y e a r s '  funds t o  provide operable  s h u t t l e / c a r r i e r  a i r c r a f t  
mating f a c i l i t i e s  a t  FRC and Palmdale. The FRC program inc ludes  
f a b r i c a t i n g  and e r e c t i n g  the  s tee l  s t r u c t u r e  and i n s t a l l i n g  the  h o i s t  
mechanism, mcvable p la t forms ,  e l e v a t o r ,  and va r ious  p ip ing  systems t o  
support  t h e  s a f i n g ,  dese rv ic ing ,  mating and demating opera t ions .  Palmdale 
work w i l l  inc lude  s i t e  p repa ra t ion ,  and supplying u t i l i t i e s  and foundation 
work t o  anchcr t h e  s t r u c t u r e  t o  an e x i s t i n g  concre te  base.  Erect:ing the  
s t e e l  and i n s t a l l i n g  h o i s t  mecharzisms and movable platforms must a l s o  be 
accomplished a t  Palmdale. 

The mating/demating f a c i l i t i e s  w i l l  be s t r u c t u r a l  s tee l ,  gantry- type,  
can t i l eve red  s t r u c t u r e s  approximately 100 f e e t  (30.5-m) h igh ,  wit:h a 
h o i s t i n g  device  capable  of  l i f t i n g  approximately 225,000 pounds 
(102,058 kg) .  The mating f a c i l i t i e s  w i l l  be designed i n  such a way as t o  
a l low disassembly and r e l o c a t i o n  by a i r  of these  s t r u c t u r e s  f o r  u s e  a t  the  
launch and landing ,  f i n a l  assembly, t es t  s i tes ,  o r  contingency landing 
s i tes  as necessary t o  meet :  s h u t t l e  program requirements .  Provis ions  w i l l  
a l s o  be made f o r  accommodation of e x t e r n a l  tank mating c a p a b i l i t y  t o  the  
747 a i r c r a f t  t o  permit  t r a n s p o r t a t i o n  of t h e  tanks from the  assembly t o  
the  launch s i tes .  The a d d i t i o n a l  f a c i l i t i e s  t o  achieve such an e x t e r n a l  
tank t r a n s p o r t a t i o n  c a p a b i l i t y ,  should t h a t  be l a t e r  requi red ,  could then 
be added i n  a f u t u r e  CoF program. 
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PROJECT COST ESTIMATE : -- 
Unit of Unit  T o t a l  

c o s t  c o s t  Measure Quan t i ty  - 
--- --- --- --- Land Acquisi t : i m  

Construct  ion: $3,890,000 

FRC mating f a c i l i t y  LS --- --- 2,060,000 
S i t e  prepara t ion ,  u t i l i t i e s ,  

Palmdale mating f a c i l i t y  LS --- --- 1,630,000 
and foundations a t  Palmdale LS --- --- 200,000 

Fa l lou t  She l t e r  (Not Feas ib l e )  --- --- --- --- -- 
TOTAL $3.890.000 

For i n i t i a l  opera t ions ,  i t  i s  est imated t h a t  approximately $1.5 mi l l i on  of 
R6LD resources  w i l l  be requi red  f o r  ground and tes t  support  equipment t o  
support  t he  s a f i n g ,  mating and demating opera t ions  of t he  o r b i t e r  and the  
c a r r i e r  a i r c r a f t .  

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

For p re sen t ly  planned usage, t h e r e  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  work a t  FRC and Palmdale. S h u t t l e /  
c a r r i e r  a i r c r a f t  mating f a c i l i t i e s  w i l l ,  however, be requi red  a t  t he  launch 
si te.  These f a c i l i t i e s ,  es t imated  a t  $2.5-$3.0 mil l ion ,  w i l l  be requested 
i n  a f u t u r e  C'oF program. I n  add i t ion ,  f a c i l i t y  modi f ica t ions  est imated a t  
$200,000 per  mating f a c i l i t y  w i l l  be needed i f  e x t e r n a l  tank a i r  t r a n s p o r t a t i o n  
c a p a b i l i t y  i s  l a t e r  requi red .  
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CONSTRUCTION OF FACILITIES 

--- 

PROJECT TITLE Modif icat ions f o r  C r e w  Tra in ing  F a c i l i t i e s  

LOCATION Lyndon B. Johnson Space Center,  Texas 

FY 1976 CoF ESTIMATE $830,000 

FISCAL YEAR 1976 ESTIMATES 

I 
I 
I 

I 
COGNIZANT INSTALLATION: Lyndon B. Johnson Space Center 

LOCATION OF' PROJECT: Houston, Harris County, Texas 

COGNIZANT --- EX0C:RAM OFFICE: Of f i ce  of  Manned Space F l i g h t  

FY 1975 --- AND PRIOR YEARS CoF FUNDING: 

Planning ttncl Design 
Cons t:ruc t:j.on 

$99 , 000 
3,030,000 

Tota l  FE' 1975 and P r i o r  Years $3,129.000 

SUMMARY --- PURPOSE AND SCOPE: 

This p ro jec t  i s  a con t inua t ion  and ex tens ion  of t h e  FY 1975 increment,  
which provided. f o r  modi f ica t ions  of e x i s t i n g  f a c i l i t i e s  a t  t he  .Johnson Space 
Center t o  support  ground and f l i g h t  c r e w  t r a i n i n g  requirements.  
increment provides  f o r  modi f ica t ion  t o  t h e  Mission Simulat ion and Training 
F a c i l i t y ,  Bui lding 5 , t o  accommodate t h e  s h u t t l e  mission s imula tor  (SMS) and 
a s soc ia t ed  v i s u a l  scene gene ra t ion  system. This  work i s  e s s e n t i a l  t o  support  
ground and f l i g h t  crew t r a i n i n g  f o r  s h u t t l e  opera t ions .  

This FY 1976 

PROJECT J U S  TII ' ICATION: --- 
C r e w  t ra j -ning i n  ground f a c i l i t i e s ,  us ing  unique s imula t ion  equipment, has  

been a key .:actor i n  the  success  of manned space f l i g h t  programs t o  da t e .  
Ex i s t ing  t r a i n i n g  f a c i l i t i e s  a t  t h e  Johnson Space Center have been s p e c i f i c a l l y  
cons t ruc ted  arid s u c c e s s f u l l y  used t o  support  t h e  t r a i n i n g  a c t i v i t i e s  f o r  
Gemini, ApoLlo and Skylab. To meet t h e  t r a i n i n g  requirement f o r  s h u t t l e  
opera t  ions :, modif ica t ions  t o  t h i s  f a c i l i t y  w i l l  be  requi red .  

FY 1975 CoF resources  provided f o r  t h e  modi f ica t ions  t o  t h e  Mission 
Simulat ion mtl  Training F a c i l i t y  r equ i r ed  t o  accommodate the  o r b i t e r  aero-  
f l i g h t  s imula tor  (OAS) , previous ly  des igna ted  t h e  h o r i z o n t a l  f l i g h t  t es t  
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s i m u l a t o r ,  amd s h u t t l e  mission s imula tor  (SMS) computer. The OAS i s  i n i t i a l l y  
r equ i r ed  t o  provide  t h e  crew t r a i n i n g  necessary  t o  support  t h e  o r b i t e r  approach 
and landing t e s t i n g  i n  t h e  atmosphere. The 3-23 computer i s  necessary  t o  
i n i t i a t e  sof tware  development f o r  s imulated f l i g h t  missions.  This FY 1976 
p r o j e c t  provides  those  modi f ica t ions  t o  t h e  same f a c i l i t y  now requ i r ed  t o  
accommodate the! SMS, which i s  t h e  p r i n c i p a l  f l i g h t  c r e w  ground t r a i n e r  f o r  
the  space shu t  t:le program. 

The SMS wi.l.l  ope ra t e  i n  conjunct ion  wi th  t h e  Mission Control  Center t o  
provide t ra i .ning f o r  ground c o n t r o l l e r s  and f l i g h t  crews i n  t h e  ope ra t ion  of 
a l l  o r b i t e r  ~ys~ te rns  i n  the  var ious  mission phases. It w i l l  s imu la t e  t h e  
s h u t t l e  f l i g h t  i n  t h e  launch, a scen t  and a b o r t  modes as w e l l  as dur ing  a l l  
o r b i t a l  and rec.overy maneuvers. Accurate and animated v i s u a l  scenes f o r  t h e  
va r ious  miss,j.on phases w i l l  a l s o  be  s imulated.  
payload s p e c i a l i s t s  w i l l  t r a i n  i n  ope ra t ing  the  payload manipulator used f o r  
captur ing  or r e l e a s i n g  payloads during the  mission. This p r o j e c t  provides  f o r  
f a c i l i t y  modi f ica t ions  necessary  t o  support  t hese  t r a i n i n g  a c t i v i t i e s .  

I n  a d d i t i o n ,  t h e  crew and 

Current  program milestones r e q u i r e  t h a t  components of t h e  SMS be  de l ive red  
i n  the  f i r s t :  q u a r t e r  of CY 1977 f o r  i n s t a l l a t i o n  i n t o  Building 5. Therefore ,  
t h e  f a c i l i t y  modi f ica t ions  must be complete by t h a t  t i m e  t o  meet these  needs.  
This r e q u i r e s  E'Y 1976 programming. 

PROJECT DESC:I:IE'TION : --- 

This p r o j e c t  provides  modi f ica t ions  t o  t h e  Mission Simulat ion and Training 
F a c i l i t y ,  BuLlcling 5,  t o  house t h e  s h u t t l e  mission s imula tor  and i t s  associatct!d 
high and low a l . t i t ude  image genera t ion  systems. 

n 

I n  Building 5,  modi f ica t ions  t o  approximately 15,200 square f e e t  (1,412rn') 
of space wi1.1- be  requi red .  This work inc ludes  s t r eng then ing  t h e  f l o o r s  f o r  
equipment foundat ions,  ex tens ive  modi f ica t ions  of e l e c t r i c a l  power d i s -  
t r i b u t i o n  systcm, procurement and i n s t a l l a t i o n  of a 3,000-KVA s u b s t a t i o n  
wi th  t h r e e  t:ransformers and a s soc ia t ed  switchgear ,  p rov i s ion  of approximately 
4,000 square  f e e t  (372m ) of computer f l o o r i n g ,  modi f ica t ion  t o  t h e  a i r  
condi t ion ing  system, procurement and i n s t a l l a t i o n  of s p r i n k l e r  system, 
provis ion  f c i r  s p e c i a l  l i g h t i n g  f o r  t h e  v i s u a l  genera t ion  equipment, removal 
of equipment and s t r u c t u r e s ,  and changes t o  i n t e r i o r  w a l l s .  

2 
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PROJECT COST ESTIMATE: .__---- 

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

Construct- 

Simulator sres modi f ica t ions  
F i r e  d e t e c t i o n  and suppress ion  

E l e c t r i c a l  and mechanical mods 
systems 

Equipment 

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

Unit  of Unit: 
cost: Measure Quant i ty  -- 

LS 

LS 
LS 

To ta l  
c o s t  -- 

--.- 

$830,000 

180 000 

100 , 000 
550,000 

- _. - 

-_.- -- 
$830.000 --- 

The shi . i t t le  mission s imula tor  and a s s o c i a t e d  v i s u a l  scene gene ra t ion  
systems w i l l  be  developed and procured from t h e  R&D appropr i a t ion .  
s imula t ion  equipmcmt, valued at about $5.0 m i l l i o n ,  w i l l  a l s o  be  used i n  
conjunct ion  wi th  t h e s e  crew t r a i n i n g  f a c i l i t i e s .  

E x i s t i n g  

FUTURE CoF ES'CIIIATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: .---- 

It i s  estinuitad t h a t  approximately $300,000-$490,000 w i l l  be  r equ i r ed  i n  
f u t u r e  year programs t o  accommodate s h u t t l e  s imula to r s  and associat:ed 
equipment:. i n  suppor t  of c r e w  t r a i n i n g  a c t i v i t i e s .  
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3000-KVA 
S U BSTA T I 0 N 

LYNDON 6. JOHNSON SPACE CENTER 

FISCAL YEAR 1976 ESTIMATES 

MODIFICATIONS FOR CREW TRAINING FACILITIES 

7-- 

I 

I 
I 

N 

BUILDING 5 FIRST FLOOR PLAN 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1976 ESTIMATES 

PROJECT TITLE E d i f i c a t i o n  of  t h e  Vibra t ion  and Acoust ic  T e s t  F a c i l i t y  
-- I - 

lLOCATION - I  - Lyndon B. Johnson Space Center - 

N 1976 CoF ESTIMATE $2,410,000 I - I  
COGNIZANT ---- TPIS'I'ALLATION: Lyndon B. Johnson Space Center 

LOCATION .__---- OF' PROJECT: Houston, Harris County, Texas 

COGNIZANT ---- E'E:OC:RAM OFFICE: Of f i ce  of Manned Space F l i g h t  

FY 1975 AND PRIOR YEARS CoF FUNDING: ---- 

P1.anni.rig and Design 
Construct i o n  

' r o t z l  FY' 1975 and P r i o r  Years 

$437,000 
6,792,000 

$7.229.000 

SUMMARY PUR.I'OS:E AND SCOPE: ---- 
This  p ro jec t  provides  f o r  increased  a c o u s t i c  gene ra t ion  c a p a b i l i t y  w i t h i n  

t h e  exi.stin.g: reverberant  chamber of t h e  Vib ra t ion  and Acoust ic  Tes t  F a c i l i t y  
(VATF) , BuiI.di.ng, 49, a t  .Johnson Space Center. This  c a p a b i l i t y  i s  necessary  
t o  support  t:he vibro-acous t i c  test requirement €or t h e  o r b i t e r  a f t  fuselage.  

PROJECT JUS, 'IIIFICATION: ----- 

The F'Y 1973 an.d FY 1975 Cons t ruc t ion  of F a c i l i t i e s  program provided f o r  
modifyi.ng t h e  VA.TF i n  support  o f  t h e  s h u t t l e  program. The work included 
a sonic: f a t i g u e  test  c e l l  a d d i t i o n  t o  c a r r y  o u t  a c o u s t i c  f a t i g u e  t e s t i n g  
on full.-sca.1.e s e c t i o n s  of  t h e  o r b i t e r  wi th  the  thermal pro tec t ion .  system 
(TPS) and r e h a . b i l i t a t i o n  o f  e x i s t i n g  ampl i f i e r s .  I n  add i t ion ,  t h e  FY 1973 
project :  prcl\rid.ed f o r  modifying t h e  e x i s t i n g  a c o u s t i c  r eve rbe ran t  chamber 
t o  permit t e s t  hardware t o  be subjec ted  t o  a n o i s e  level of 160 d e c i b e l s  
(dB), t:he a,pproximate sound p res su re  level then es t imated  as being nec- 
e s sa ry  t o  meet program requirements.  Based on the  l a t e s t  b e s t  e s t ima tes  
of supFiort c:on.tractors and NASA, t h i s  160 ,dB level w i l l  s a t i s f y  the  tes t  
requirement:: f o r  a l l  segments of  t he  o r b i t e r  except  t he  a f t  fuselage.  It 
i s  now est imated t h a t  t h i s  a f t  s e c t i o n  w i l l  encounter  n o i s e  levels of 
164 t o  165 CiB a t  l i f t - o f f .  This  p r o j e c t  w i l l  provide t h e  necessary  addi -  
t i o n a l  no i se  gene ra t ion  c a p a b i l i t y  t o  s imula te  t h e  maximum l e v e l  of f l i g h t  
a c o u s t i c  enxrironment now a n t i c i p a t e d  f o r  t h e  a f t  fuse lage .  
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The orbi ta l :  w i l l  be subjec ted  t o  severe  no i se  impingement dur ing  l i f t - o f f  
and a scen t  whic:h w i l l  s i g n i f i c a n t l y  a f f e c t  t h e  s t r u c t u r a l  des ign  of the 
o v e r a l l  vehic le .  To provide f o r  t h e  p r e s e n t l y  es t imated 164 dB sound 
p res su re  l eva1  t h a t  t h e  a f t  s e c t i o n  w i l l  encounter a t  l i f t - o f f ,  the  
e x i s t i n g  reverberant  chamber must be modified so  as t o  be a b l e  t o  genera te  
a no i se  level! of approximately 169 dB. The d i f f e r e n c e  (5 dB) i s  requi red  
t o  o f f s e t  t h e  a d d i t i o n a l  a c o u s t i c  l o s s e s  from sound abso rp t ion  by the  test  
a r t i c l e  itsa!!f as we l l  as by TPS i n s u l a t i o n  m a t e r i a l  i n s t a l l e d  on the  test  
a r t i c l e .  

The cu r ren t  vibro-acous t i c  test schedule r e q u i r e s  t h a t  t he  o r b i t e r  a f t  
s e c t i o n  test:  a r t i c l e  be de l ive red  dur ing  the  f i r s t  q u a r t e r  of CY 1978. 
The acoustic: chamber must be o p e r a t i o n a l l y  ready a t  t h a t  time t o  meet 
test requirements.  To achieve t h a t  milestone,  t he  modi f ica t ions  requested 
i n  t h i s  FY 1.976 p r o j e c t  must be i n i t i a t e d  i n  e a r l y  CY 1976, making FY 1976 
programming nec:es sary.  

PROJECT DESC:RII’TION: 

This  p r o j e c t  provides  f o r  modifying the  a c o u s t i c  reverberant  chamber of 
t he  VATF, Buj.lcling 49, t o  provide an increased  sound p res su re  l e v e l  w i th in  
the  chamber of approximately 169 dB. 
i n s t a l l a t i o n  i n s i d e  t h e  chamber of 24 a c o u s t i c  horns and 20 no i se  
genera tors ,  replacement of the  i n t e r i o r  chamber w a l l s  wi th  s t ronge r  wa l l s  
below the  30-foot l e v e l  (9.l-m), and i n s t a l l a t i o n  of a compressed gaseous 
n i t rogen  (GN;!) system. 
no i se  genera tors ,  w i l l  r e q u i r e  i n s t a l l i n g  a new vapor izer ,  extending 
necessary st:eani l i n e s  t o  support  t h e  vapor izer ,  and providing a GN2 
d i s t r i b u t i o n  arid r e c i r c u l a t i o n  system. An e x i s t i n g  l i q u i d  n i t rogen  
s to rage  syst:em w i l l  be used. 

The work inc ludes  procurement and 

The new GN2 system, necessary t o  ope ra t e  the  new 

The projec:i: a l s o  provides  f o r  e r e c t i n g  sound r e t a r d i n g  rooms around noisy  
test equipment wi th in  the  e x i s t i n g  v i b r a t i o n  l abora to ry  i n  o rde r  t o  meet 
no i se  c r i t e r i a  e s p e c i a l l y  i n  r e l a t i o n  t o  exposure of  t e s t  personnel ,  

PROJECT C0STS;TIMATE: 

Unit of Unit 
Measure Quant i ty  Cost - 

Land Acquis i. t i o n  - -- --- --- 

Cons t r u c  t io r i  

Nitrogen supply and r e c i r -  
c u l a t  i o n  ,sys t e m  

Reverberant: cha,mber 
s t r u c t u r a l  modi f ica t ions  

E l e c t r i c a l  modi f ica t ions  
Mechanical. modi f ica t ions  

LS 

LS 
LS 
LS 

Tota l  
c o s t  

$1,840,000 

1,118,000 

317,000 
95,000 

260,000 
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Unit of Unit 
Measure Quant i ty  Cost 

motiif ic:iitLons LS --- --- Vibra t ion  l a b  o r a t o r y  

Equipment - 
Noise gen (miit o r s  EA 20 $20,500 
Acoustic ' iorns EA 24 6,675 

Fa l lou t  She 1 ter (Not Feasib:Le) --- --- - -- .---- 

TOTAL 

Tot:al 
c o s t  

$50,000 

-- 

$570,000 - 
410 , 000 
160,000 

.$2.410.000 - 

Noncol1ar:sral type support  f i x t u r e s  w i l l  be procured and i n s t a l l e d  from 
t h e  R&l) app ropr i a t ion  a t  a n  es t imated  c o s t  o f  some $300,000. 
equipment :i 5 c l o s e l y  a s soc ia t ed  wi th  t h e  tes t  ar t ic les  and i s  requi red  t o  
make tlie faci:tit:y ope ra t iona l .  

This  

FUTURE CoF .---- 3S"XATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

For prese ' i t  pl!anned usage, t h e r e  are no c u r r e n t l y  foreseen  f u t u r e  funding 
requiremenix necessary  t o  complete t h i s  p r o j e c t  . 
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LYNDON 0 .  JOHNSON SPACE CENTER 

FISCAL YEAR 1976 ESTIMATES 

MODIFICATION OF THE VIBRATION AND ACOUSTIC T E 5 T  FACILITY 
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LYNDON E. JOHNSON SPACE CENTER 

FISCAL YEAR1976 ESTIMATES 

MODIFICATION OF THE VIBRATION AND ACOUSTIC T E 5 T  FACILITY 
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LYNDON 6. JOHNSON SPACE CENTER 

FISCAL YEAR 1976ESTIMATES 

MODIFICATION OF THE VIBRATION AND ACOUSTIC TEST FACILITY 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1976 ESTIMATES 

---- 
PROJECT TI::I,E j4odi f ica t ions  f o r  S o l i d  Rocket Booster Component 

Manufacturing and As semb l y  Fac ili t i e s  - 

FY 1976 CoF ESTIMATE 

LO CAT I O N  Various Locat ions 

COGNIZANT --- l:l?STAI,LATION: 

LOCATION O F  --- PROJECT: 

COGNIZANT l?BO(;RAM -- OFFICE: Of f i ce  of Manned Space F l i g h t  

Marshal l  Space F l i g h t  Center 

To be des igna ted  

FY 1975 ANI) -- PRIOR YEARS CoF FUNDING: 

Planning and Design $240 , 000 
Cons truci: ion --- 

Tota l  ]!"I .L975 and P r i o r  Years $240.000 

SUMMARY PUIIPOSE --- AND SCOPE: 

This pro.jrac.t provides  f o r  modifying e x i s t i n g  f a  i l i t i e s .  t s i t  t o  be 
determined,  f o r  t he  manufacture and assembly of s o l i d  rocke t  boos te r  (SRB) 
components. F a c i l i t y  requirements depend i n  p a r t  on the  a c t u a l  SRB con- 
t r a c t o r  t o  ?e s e l e c t e d  i n  the  second q u a r t e r  of CY 1975. Although a 
s p e c i f i c  c m t r a c t o r  o r  p l a n t  has  no t  y e t  been s e l e c t e d  f o r  t h i s  work, 
f a c i l i t y  modi Eicat ions and t h e i r  es t imated  c o s t  have been determined on 
t h e  b a s i s  o f  iln engineer ing a n a l y s i s  r e l a t e d  t o  t h i s  hardware, us ing  
Michoud Assembly F a c i l i t y ,  New Or leans ,  as a "base l ine ."  

PROJECT J US'IIIPI CATION : -- 
The SRB c m s i s t s  of t he  two s o l i d  rocke t  motors and major s t r u c t u r a l  com- 

ponents.  T h e  s o l i d  rocke t  motor c o n t r a c t o r ,  Thiokol,  has  been s e l e c t e d ;  
motor manuEscture and assembly w i l l  be c a r r i e d  ou t  i n  t h e  c o n t r a c t o r ' s  
p l a n t  near S a l t  Lake Ci ty ,  Utah. S h u t t l e  program requirements inc lude  
s e l e c t i n g ,  beEore mid-CY 1975, SRB c o n t r a c t o r ( s )  t o  manufacture and 
assemble the  inajor SRB components - t he  a f t  and forward s k i r t s ,  t h e  nose 
cone, t he  e s t e r n a l  tank/SRB at tachment  s t r u c t u r e s  , and va r ious  b racke t s .  
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Major components range from 9 t o  20 f e e t  (2.7 t o  6.1 m) i n  length  and from 
12 t o  13 f e e t  (3.7 t o  4.0 m) i n  diameter .  To produce these  components 
modi f ica t ions  t o  e x i s t i n g  manufacturing f a c i l i t i e s  are requi red .  This pro- 
j e c t  provides  f o r  t h e  necessary  f a c i l i t y  modi f ica t ions  t o  c a r r y  ou t  t he  
work involved dur ing  the  des ign ,  development, t e s t i n g  and eva lua t ion  (DDT&E) 
phase of t h e  program. 

Current program plans  are based on t h e  f i r s t  manned o r b i t a l  f l i g h t  
occurr ing i n  the second q u a r t e r  of CY 1979. To achieve t h i s  major m i l e -  
s t one ,  d e l i v e r y  of t he  f i r s t  SRB test a r t ic le  i s  r equ i r ed  i n  t h e  second 
q u a r t e r  of  CY 1977. To achieve  t h i s  goa l ,  modi f ica t ions  f o r  SRB component 
manufacturir.g f a c i l i t i e s  must be s t a r t e d  during the  fou r th  q u a r t e r  of 
CY 1975; f a c i l i t i e s  must be ope ra t iona l  by the  fou r th  q u a r t e r  of CY 1976. 

PROJECT DESCRIPTION: --- 
This p r o j e c t  involves  modifying approximately 190,000 square f e e t  

(17,651 m2) of e x i s t i n g  manufacturing and assembly f a c i l i t i e s  f o r  t he  
product ion c f  SRB components. These modi f ica t ions  are necessary t o  
provide work s t a t i o n s  e s p e c i a l l y  t a i l o r e d  t o  the  geometry, weight ,  and 
s i z e  of t h e  ind iv idua l  SRB components t o  be manufactured. The work 
inc ludes  providing r e in fo rced  conc re t e  foundat ions f o r  t oo l ing ,  r e l o c a t i n g  
and extending u t i l i t y  systems, modifying t h e  a i r  condi t ion ing  system, 
r e l o c a t i n g  and r e rou t ing  overhead b r idge  c ranes  and r a i l i n g s ,  r e i n f o r c i n g  
c rane  and s t r u c t u r a l  t r u s s e s ,  making minor modi f ica t ions  t o  t h e  p l a n t ,  and 
rear ranging  and upgrading the  o v e r a l l  l i g h t i n g  system. The p r o j e c t  a l s o  
provides  f o r  procurement and i n s t a l l a t i o n  of c o l l a t e r a l  equipment, 
inc luding  a hea t  treat  oven, a c leaning  booth,  pumps, and a p a i n t  spray 
booth,  t h a t  i s  e s s e n t i a l  t o  support  t he  manufacturing opera t ions .  

PROJECT COS'LESTIMATE : 

Unit  of Unit  
c o s t  Measure g u a n t i t y  - 

Land Acquis i t ion  --- --- --- --- 
Cons t ruc t io i l  

Mod i f  ica t ion  o f manu f a c  t u r  i n g  
space 

E qu i  pmen t 

To ta l  
c o s t  

$2,700,000 

SF 190,000 $14.21 2,700,000 

F a l l o u t  Shel-tel: --- (Not Feas ib l e )  

TOTAL $3.000.000 
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The p r o j e c t  provides  only f o r  f a c i l i t y  modi f ica t ions  which w i l l  provide 
the  c a p a b i l i t y  f o r  assembling the  SRB s t r u c t u r a l  components. Spec ia l  
t oo l ing  and o the r  n o n c o l l a t e r a l  equipment r equ i r ed  i n  the  manufacturing 
and assembly ope ra t ions ,  which are unique t o  the  developmental v e h i c l e s  
and a r e  n o t  a f f i x e d  t o  the  f a c i l i t y ,  would be procured wi th  the  hardware 
i t s e l f  and w i l l  t h e r e f o r e  be provided f o r  by Research and Development 
resources .  A d e t a i l e d  c o s t  estimate f o r  t h i s  t oo l ing  and s p e c i a l  
equipment w i l l  n o t  be a v a i l a b l e  u n t i l  t h e  SRB c o n t r a c t  has been awarded,. 
It i s  intended,  however, t o  make maximum use  of t h e  e x i s t i n g  Apollo t o o l i n g ,  
with modi f ica t ions  whenever f e a s i b l e .  

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

Addi t iona l  CoF  resources  may be r equ i r ed  t o  support  ra te  product ion 
beyond DDT&E. A precise estimate cannot be determined u n t i l  a con t r ac to r  
i s  s e l e c t e d  and the requirements are d e f i n i t i z e d .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1976 ESTIMATES 

R e h a b i l i t a t i o n  and Modif icat ion 

Amount 

Summary of  P r o j e c t  Amounts by 
Location FY 1976 -.. 
A m e s  Research Center ........................ 
Goddard Space F l i g h t  Center ................. 
Je t  Propuls#ion Laboratory ................... 
Langley Research Center ..................... 
Marshall  5;pac.e F l i g h t  Center ................ 
Michoud Assenib 1 y F a c i l i t y  ................... 
National  Spac!e Technology Labora to r i e s  ...... 
Wallops F1.Fgh.t Center ....................... 
Various Lcwat.ions ........................... 
Miscellaneous P r o j e c t s  Less than 

$100. 000 Each ............................. 
Tota l .  I’I .L976 ............................ 

Johnson Spa.ce Center ........................ 
Kennedy Space Center ........................ 
L e w i s  Research Center ....................... 

$1.565. 000 
1.085. 000 
1.345. 000 
1. 400 . 000 
1 . 620. 000 
1.610. 000 
1.255. 000 

930. 000 
465 . 000 
105. 000 
830. 000 

2 . 250. 000 

1 . 540. 000 

$16.000.000 

T r a n s i t i o n  Period 
J u l y  1. 1976 . September 30. 1976 

Ames Reseizrch Center ........................ 
Goddard Space  F l i g h t  Center ................. 
Jet Propu‘l s ion  Laboratory ................... 
Johnson Space Center ........................ 
Kennedy Space Center ........................ 
Langley Reseisrch Center ..................... 
L e w i s  Research Center ....................... 
Marshall  Spaee  F l i g h t  Center ................ 
Michoud Assembly F a c i l i t y  ................... 
National  Space Technology Labora to r i e s  ...... 
Wallops Flig.ht Center ....................... 
Various Locations ........................... 
Miscellaneous P ro jec t s  Less than  

$100. 000 Each ............................. 
Total. ,  T r a n s i t i o n  Per iod  ............... 

600. 000 
660. 000 
800. 000 
300 . 000 
430. 000 
770. 000 
600 . 000 
470 . 000 
225. 000 
210. 000 
200. 000 

2.535. 000 

950 . 000 

$8.750.000 

Page N o  . 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1976 ESTIMATES 

COGNIZANT INSTALLATION: -- Various Locat ions 

LOCATION O F  --- :PROJECT: Various Locations 

COGNIZANT PIEOGIUM -- OFFICE: O f f i c e  of t h e  NASA Comptroller 

SUMMARY PURI?OSE -- AND SCOPE : 

This program 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  i3 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 ac t iv i t ies .  Included i n  t h i s  p r o j e c t  are those p r io 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 1976 which can be  fo re -  
seen a t  t he  time of  t h e  submission of t hese  estimates, and which are es t imated  
t o  c o s t  no t  i n  excess  of $500,000 per  p ro jec t .  
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 usefu lness  o f  e x i s t i n g  NASA 
f a c i l i t i e s ,  sntl t o  i n s u r e  t h e  continued s a f e ,  economical, and e f f i c i e n t  use  
of t hese  phys ica l  p l a n t s .  While, i n  t h e  p a s t ,  t h i s  p a r t i c u l a r  program has  
been specifi.:aLly d i r e c t e d  toward the  gene ra l  nonprogrammatic segments of  
NASA f a c i l i i t i e s ,  t h i s  i s  t h e  f o u r t h  y e a r  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 to E a c i l i t y  modi f ica t ion  requirements  genera ted  by s p e c i f i c  pro- 
grams o r  p ro  j e c t s .  

The purpose of t h i s  program is t o  

PROJECT J USYE.CCATION : 

A t  i t s  i n i t i i i 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 $5.9 
billion (June :30, 1974). 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 these  f a c i l i t i e s  i s  r equ i r ed  t o :  

a. P r o t e c t  ithe 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  overcome 
the  cumu1at:ive e f f e c t s  of wear and d e t e r i o r a t i o n .  
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b. Insurle t h e  cont inued 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  capabi l i t i es ,  as app l i cab le .  

c. Improve the c a p a b 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  terms 
of NASA mis:sion accomplishment, and t o  overcome the  aggrega te  e f f e c t s  of 
obsolescence.  

d. Provid,e i3 b e t t e r  and s a f e r  environment f o r  a l l  personnel .  

e. Prepare  :€or 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 and improving 
u t i l i t y  sys  t i m s .  

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  work 
having an es t imated  c o s t  n o t  i n  excess of  $500,000. 
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  di3y-to-day f a c i l i t y  maintenance and r e p a i r  act ivi t ies ,  o r  by re- 
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 sepa ra t e  major CoF l i n e  i t e m  p r o j e c t .  
i n  t h i s  project: are the  minor cons t ruc t ion  of f a c i l i t i e s  p r o j e c t s  (new and 
a d d i t i o n  type) r equ i r ed  i n  FY 1976. These l a t t e r  requirements f o r  FY 1976 
are provided f o r  under a s e p a r a t e  p r o j e c t  e n t i t l e d  "Minor Construction' '  which 
are included i n  these  estimates. 

The work covered i n  

Not included 

PROJECT DESC:E:IE'TION: --- 
Items of r e h a b i l i t a t i o n  and modi f ica t ion  proposed t o  be accomplished w i t h i n  

t h i s  program f o r  FY 1976 are ou t l ined  under "PROJECT COST ESTIMATE" and t o t a l  
$16,000,000. Of t h i s  t o t a l  $14,460,000 i s  r ep resen ted  by d i s c r e t e  work pack- 
ages a t  des igna ted  NASA i n s t a l l a t i o n s .  The remaining $1,540,000 relates t o  
those smaller r e h a b i l i t a t i o n  and modi f ica t ion  p r o j e c t s  es t imated  t o  c o s t  less 
than $lOO,OOCl ,  t h e  n a t u r e  and purpose of which are t h e  same as f o r  t h a t  work 
spec i f ic .a l ly  de l inea ted  b u t  which, because o f  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  t i m e  t hese  items are considered t o  be of t he  
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 o t a l i n g  
about $45 mil l ion .  The $16,000,000 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, 
f o r  which p rcv i s ions  must be made over t he  nex t  s e v e r a l  yea r s .  

The remainder of t he  r e h a b i l i t a t i o n  and modi f ica t ion  work should be under- 
taken as a phased program over the  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  base.  A s  i nd ica t ed  
above, t he  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 the  b a s i s  of re la t ive urgency and expected r e t u r n  on the  i n v e s t -  
ment involved. It i s  recognized,  however, t h a t  dur ing  t h e  course  of the  
yea r  some rearrangement 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 he  items t o  be accomplished 
wi th in  t h e  a l l o c a t e d  resources  may be requi red .  For t h e  purpose of j u s t i f y i n g  
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t h i s  estimatled f a c i l i t i e s  r e h a b i l i t a t i o n  and mod i f i ca t ion  requirement ,  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 work w i l l  be accomplished on a p r i o r i t y  b a s i s .  The t o t a l  o f  $14,460,000 
of d i s c r e t e  p r o j e c t s  r e l a t e s  t o  t h e  fol lowing 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  S y s t e m s  $2,575,000 

b. F i r e  De tec t ion /P ro tec t ion  Systems 745,000 

c .  General Purpose Bui ld ings  3,080,000 

d. Technical Bu i ld ings /S t ruc tu res  7,550,000 

e. Pavements and Drainage 100,000 

f .  Bui lding E x t e r i o r s  and Roofs 410,000 

I n  add i t ion  t h e r e  i s  t h e  "Lump Sum" estimate of $1,540,000 f o r  smaller 
p r o j e c t  work, thus making a t o t a l  of $16,000,000. 
for  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 h e r e f o r e ,  a r e  d i r e c t e d  
toward t h e  m o s t  u rgen t  c u r r e n t  needs f o r  work of t h i s  type i n  t h e  con- 
t i n u a t i o n  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 .  

The FY 1976 r e q u e s t s  

A .  Ames Research -- Center $1,565,000 

1. R e h a b i l i t a t i o n  and Modif ica t ion  of Unitary 
Wind Tunnel Subsystem+Building N-227 385,000 

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  and upgrading of t h e  
automatic  m o d e l  support  system and a s s o c i a t e d  p o s i t i o n  c o n t r o l  systems i n  
the  8 X 7 Foot (2.4 x 2.lm) Wind Tunnel main d r i v e  compressor, replacement 
of the r o t o r  b lade  shrouds i n  the 11-by 11-Foot (3 .3  X 3.3m) Wind Tunnel 
main d r i v e  compressor, and modi f ica t ion  of t h e  cool ing  tower t o  prevent  
steam/water vapor d r i f t .  These f a c i l i t i e s  are a l l  p a r t  of the  Unitary 
Wind Tunnel Complex, a 19-year o ld  f a c i l i t y  c o s t i n g  about $33 mil l ion .  
I t  normally ope ra t e s  24 hours  a day i n  suppor t  of DoD, commercial 
t r a n s p o r t ,  and NASA r e sea rch  programs, inc luding  space s h u t t l e ,  The 
model support system r e h a b i l i t a t i o n  w i l l  p rovide  increased  capac i ty ,  
r e l i a b i l i t y  and s a f e t y ,  and increased  d r i v e  rate c a p a b i l i t y  f o r  angles  
of  yaw and a t t a c k .  
and d e t e r i o r a t i o n  of e x i s t i n g  components have increased  maintenance r e q u i r e -  
ments and tunnel shutdown whi le  reducing a l lowable  test load capac i ty .  The 
work w i l l  r e s t o r e  f u l l  load  c a p a b i l i t y  and s i g n i f i c a n t l y  reduce t h e  average 
tunnel ope ra t iona l  hours  r equ i r ed  t o  reach test  o b j e c t i v e s ,  wi th  s u b s t a n t i a l  
man-hour and e l e c t r i c a l  energy savings.  Ex i s t ing  r o t o r  b lade  shrouds have 
over 10,000 hours  of ope ra t ion ;  undiscovered f a i l u r e  could l ead  t o  b l ade  
loss during ope ra t ion  wi th  probable  ex tens ive  damage t o  t h e  f a c i l i t y .  The 
cool ing  t o w e r  r e h a b i l i t a t i o n  w i l l  r e p l a c e  p r e s e n t  vapor d r i f t  e l i m i n a t o r s  

This work has  become necessary  because gradual  wear 
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with  new improved u n i t s  which w i l l  e l imina te  co r ros ion  and vapor damage 
t o  nearby meta:L bu i ld ings  and veh ic l e s ,  as w e l l  as save up t o  50,000 ga l lons  
(189.3 KL) o f  water i n  each e i g h t  hours of opera t ion .  

2. Rehal3i:Litations and Modif icat ions f o r  F i r e  
P ro tec t ion  $225,000 

This p r o j e c t  provides  f o r  t h e  i n s t a l l a t i o n  of f i r e  d e t e c t i o n  
equipment i n  twenty two bu i ld ings .  These modi f ica t ions  w i l l  a l s o  inc lude  
the  coversion of t he  e x i s t i n g  7 X 10-foot (2 . lmX 3.0m) No. 1 Wind Tunnel 
d r i v e  motor € i re  p ro tec t ion  system from manual t o  automatic  a c t i v i a t i o n  
wi th  the  i n s i a l l a t i o n  of temperature d e t e c t o r  automatic  d i scharge  va lves  
and c o n t r o l s  arid equipment shu t  down i n t e r l o c k s .  Also included i s  the  
r e h a b i l i t a t i o n  of s i x  o the r  e x i s t i n g  Wind Tunnel d r i v e  f i r e  p r o t e c t i o n  
sys  t e m s  inc:lucling overhaul or  replacement of va lves ,  compressors, 
d e t e c t o r s ,  and r e l a y s  as required.  The 7 X 10-Foot Wind Tunnel No. 1 
d r i v e  f i r e  protiection system i s  inadequate  and i t  i s  un l ike ly  t h a t  t he  
e x i s t i n g  manual. system could be a c t i v a t e d  i n  t i m e  t o  l i m i t  damage i n  case  
of f i r e .  
t e s t e d ,  repai-red o r  modified t o  s i g n i f i c a n t l y  improve r e l i a b i l i t y .  

The s i x :  o the r  Wind Tunnel d r i v e  p r o t e c t i o n  systems must be 

3. Rehabi l . i t a t ion  and Modif icat ion of F l i g h t  
Project:  Fac i l i t y ,  Bui lding N-244 105,000 

This, p r o j e c t  c o n s i s t s  of modi f ica t ion  of approximately 1,700 square 
f e e t  (153 sq.m) of i n t e r i o r  space of Bui lding N-244. The work c o n s i s t s  
of adding p a r t i t i o n s ,  doors ,  a c e i l i n g ,  f l o o r i n g  and t h e  necessary  hea t ing ,  
a i r  conditiclrting and e l e c t r i c a l  t o  an e x i s t i n g  mezzanine t o  provide a shop/ 
labora tory  arid a s m a l l  equipmentl tool  s to rage  area. 
(1.2 X 1.8m) 1,500 pound (680 kg) equipment l i f t  i s  provided t o  t r a n s p o r t  
t he  p r o j e c t  equipment t o  t h e  mezzanine. A moveable roof  and a heavy steel 
b l a s t  door a r e  being added t o  the  e x i s t i n g  e x t e r i o r  hydrogen t e s t  area. 
This  i s  requi red  t o  provide t h e  space and environment necessary t o  do the  
assembly and t e s t i n g  of t he  con t ro l  and experimental  ins t rumenta t ion  and 
recovery package f o r  spacec ra f t  payload i n t e g r a t i o n  work. I n  f u t u r e  years  
t he  mezzanine may be f u r t h e r  extended t o  provide a d d i t i o n a l  labora tory  
space. 

A 4 X 6 f o o t  

4 .  Acoustic Modif icat ion t o  7-by 10-Foot Wind Tunnel 
#l, Building N-215 400,000 

This modif icat ion w i l l  provide 15,000 f t  2 2 (1,389 m ) of a c o u s t i c a l l y  
absorbent  w a l l s  and b a f f l e s  i n  one of t he  c r o s s  l egs ,  t h e  d i f f u s e r ,  and the  
tes t  s e c t i o n  of t he  7-by 10-Foot (2.1 X 3.0m) Wind Tunnel #I. The test 
s e c t i o n  w a l l s  w i l l  be removable so t h a t  t he  f a c i l i t y  can be operated wi th  
a c o u s t i c a l l y  t r e a t e d  w a l l s ,  hard w a l l s ,  o r  an open sec t ion .  The d i f f u s e r  
i n l e t  w i l l  be modified f o r  opera t ing  i n  the  open mode. This  p r o j e c t  a l s o  
inc ludes  a closed c i r c u i t  TV system, an a i r  supply n o i s e  a t t e n u a t o r ,  and 
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miscel laneous r e l o c a t i o n  of  e x i s t i n g  mechanical and e lectr ical  i t e m s .  The 
f a c i l i t y  w i l l  be  used by t h e  Ames s t a f f  and Ames-Stanford J o i n t  I n s t i t u t e  
f o r  Aeroacoust ics  f o r  s t u d i e s  of  n o i s e  gene ra t ing  mechanisms i n  small-scale 
f a n s ,  f u l l - s c a l e  a i r f rame components and moderate-scale V/STOL propuls ion 
systems. Basic problems t o  be s tud ied  inc lude  the  e f f e c t s  of forward speed 
on no i se  generated by turbulence ,  and the  s tudy  of no i se  genera t ing  mech- 
anisms t y p i c a l  of the  more complex V/STOL a i r c r a f t .  This  research  w i l l  
m a t e r i a l l y  con t r ibu te  t o  the  t imely a t ta inment  of o b j e c t i v e s  and t a r g e t s  i n  
a i r c r a f t  no i se  abatement by making i t  poss ib l e  t o  p r e d i c t  a i r c r a f t  no i se ,  and 
t o  design a i r c r a f t  having no i se  output  w i t h i n  l i m i t s  t h a t  a r e  s a f e  f o r ,  and 
acceptab le  t o  the publ ic .  The proposed modi f ica t ion  w i l l  be permanent and 
economically usab le  f o r  t h e  l i f e  of t h e  wind tunnel .  There are no o the r  
f u t u r e  r e l a t e d  modi f ica t ions  a n t i c i p a t e d  f o r  t h i s  f a c i l i t y .  

5. Reha3i:Litation and Modif icat ion of F i r s t  Floor  
Cent.ra:L Labs of F l i g h t  Simulat ion Laboratory,  
Bui:Lding N-210 $450,000 

This  p r o j e c t  provides  f o r  t h e  modi f ica t ion  of approximately 
11,000 square f e e t  (990 sq.  'm) of space i n  t h e  h igh  bay of Bui lding N-210 
i n t o  four  (4:)  l a r g e  s imula t ion  l a b o r a t o r i e s .  The work involves  t h e  a d d i t i o n  
of p a r t i t i o n s ,  doors ,  ce i l ings ,  computer access f l o o r ,  p a i n t i n g ,  new hea t ing  
and a i r  conclfitioning systems, provid ing  adequate  rest room f a c i l i t i e s ,  1ighti.ng 
and electricxi1 power systems as w e l l  as r e h a b i l i t a t i o n  of t he  b u i l d i n g ' s  
c h i l l e d  w a t e r  system. This  p r o j e c t  w i l l  p rovide  t h e  space necessary  to  
house special .  c:omputer and r e l a t e d  hardware f o r  s imula t ion  support  of t he  
Cen te r ' s  near f l i g h t  p r o j e c t s ,  such as V/STOL, T i l t - r o t o r ,  Augmentor-wing 
a i r c ra f t : ,  et:<:. This  f i r s t  f l o o r  modi f ica t ion  w i l l  be  s t r u c t u r a l l y  designed 
t o  accomodarte a f u t u r e  second f l o o r .  

B. Goddard - S&.ce F l i g h t  Center $1,085,000 

1. Modif icat ion of F i r e  P r o t e c t i o n  Systems 420,000 

This  p r o j e c t  provides  f o r  t h e  i n s t a l l a t i o n  of  automatic  s p r i n k l e r  
systems i n  t h e  fol lowing 15 l abora to ry  and test bu i ld ings  t o  p r o t e c t  l i f e ,  
s a f e t y  of personnel ,  h igh  va lue  equipment, and s p a c e c r a f t  components: 

.. 
a. Magnetic T e s t  F a c i l i t y ,  Bui ldings 302, 303, 304,  305 - 

These bu i ld ings  are used f o r  s p a c e c r a f t  t e s t i n g  and f r equen t ly  housed 
f l i g h t  hardware. 

b. 'Main Gate House, Bui lding 9 - This  i s  a s e c u r i t y  o f f i c e  and 
has  below-grade occupancy c r e a t i n g  d i f f i c u l t y  i n  f i r e  f i g h t i n g .  

c. I!fec'hanical T e s t  F a c i l i t y  and Qua l i ty  Assurance Laboratory, 
Bui lding 22 - T'his  f a c i l i t y  has  a complete system of  r a d i a t i o n - a f f e c t e d  
areas which <are a l s o  below-grade f o r  occupancy. 
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d. Xagnetic Quiet  T e s t  F a c i l i t y ,  Bui ldings 306, 307 - 
These bu i ld ings  a r e  unique test f a c i l i t i e s  and f requent ly  house f l i g h t  
hardware. 

e .  Development Operations,Building 16A - This  bu i ld ing  houses 
a high voluine of paper opera t ions  c o n s i s t i n g  of employee r eco rds ,  shipping 
and r e c e i v i n , ~  of documents. Revised l i f e  s a f e t y  c r i t e r i a  f o r  t h i s  type 
s t r u c t u r e  and occupancy i n d i c a t e  s p r i n k l e r  p r o t e c t i o n  i s  requi red .  

f .  Cent ra l  Heating and Ref r ige ra t ion  P l a n t ,  Building 24 - This  
bui ld ing  house:; t he  c e n t e r ' s  con t ro l  power p l a n t  and a backup d i e s e l  
f a c i l i t y  which i s  a c r i t i c a l  f a c i l i t y  during manned and unmanned missions.  

g. Chemical Propuls ion F a c i l i t y ,  Bui ldings 402, 407, and 414 - 
This  f a c i l i t y  has unique high va lue ,  one-of-a-kind equipment involved 
i n  deveIopmcmt and t e s t i n g  of f l i g h t  hardware. 

h. Space Science Laboratory,  Bui lding 6 - This bu i ld ing  houses 
the  center ' : ;  r e l i a b i l i t y  and q u a l i t y  assurance f a c i l i t y  inc luding  unique 
one-of-a-kind high va lue  test and d i agnos t i c  hardware. 

i. ~4ullt i~-Purpose Building 1 7  - This  bu i ld ing  houses network 
support  d a t a  and communications equipment. 

P r i o r  year  funding a t  Goddard f o r  t hese  genera l  types of f i r e  
p ro tec t ion  a i d  s a f e t y  i t e m s  t o t a l s  $2,986,000. Future funding of t h i s  
type work i o  now es t imated  a t  approximately $3,000,000 and t h i s  would 
be progressj.ire1-y accomplished on a p r i o r i t y  b a s i s  over s e v e r a l  years .  

2. Modj.fic:ation of Data I n t e r p r e t a t i o n  Laboratory,  
Buil.ciing 23 $175 , 000 

This p r o j e  t provides  f o r  t he  modi f ica t ion  of approximately 6,000 5 square f e e t  (5512 m ) on the  ground f l o o r  of Bui lding 23 f o r  t he  i n s t a l -  
l a t i o n  of t he  new input  processor ,  s to rage  and management information 
system. Moclj.fi.cation work w i l l  inc lude  a l l  e l e c t r i c a l ,  mechanical 
and environntent a1 i n t e r f a c e s .  This te lemetry on-line processing sys  t e m  
(TELOPS) i s  needed t o  (a )  support  experiments from ope ra t iona l ly  complex 
spacec ra f t  in  near  real time,(b) improve f a c i l i t y  e f f i c i e n c y  and decrease 
ope ra t iona l  c o s t s  by e l imina t ing  t ape  handl ing problems and reduce the  
t i m e  delay hetween d a t a  a c q u i s i t i o n  and da ta  a v a i l a b i l i t y  t o  experiments, 
(c )  implement an e f f i c i e n t  i n t e r f a c e  with the  STDN network and everrtually 
with the  Tracking and Data Relay S a t e l l i t e  Systems (TDRSS), and (d) provide 
s u f f i c i e n t  c a p a b i l i t y  t o  handle the  d a t a  volume expected i n  the  fu tu re .  
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3 .  Mod:ification of Heating, Ventilating and Air 
Conditioning Systems in the Network Test and 
Training Facility, Building 25 $490,000 

This proJect provides for the conversion of the Network Test and 
Training Facility, Building 25, environmental control system from packaged 
direct expansion systems serving separate zones to a central chilled water 
system. This inodification work is necessary since the existing direct 
expansion air conditioning package units have deteriorated to the point 
where they are now unreliable and require continual maintenance. The pro- 
posed conversion to a central chilled water system will not only improve 
the overall reliability of the plant but will effect considerable operating 
economies in reduced maintenance costs and energy conservation. 

C. Jet Propasion Laboratory $1,345,000 

1. Modification to Environmental Laboratory, 
Building 144 490,000 

This project provides for the modification of Room 100 in Building 
144, to convert it to a class 10,000 clean room standard in accordance 
with flight project environmental needs. The work includes the application 
of clean, firm, smooth synthetic panels to all walls and ceilings, con- 
struction of a large airlock adjacent to the large access doors to Room 
100, removal of the existing air handling system, installation of larger 
air handlers on the roof in conjunction with a filter bank and revised 
intake/exhaust duct work installation. Sealing, cleaning,and painting 
of the area is required. Change rooms for test personnel are included 
to make the complex functionally complete. This modification work is 
necessary since Room 100 of Building 144 is presently lined with open, 
fibrous, board-type sound absorbing panels to deaden the noise from a 
large electrodynamic shaker. The panels cannot be cleaned because of 
their cellular construction and continue to absorb quantities of dirt 
whenever the main access doors are open. Shaker operation causes 
extensive dusting of the panels in violation of flight project clean- 
liness criteria. Limited control has been obtained through the use of 
clean" tents, but the scope of future missions makes further use of 
tents impractical. A permanent solution is desired to control con- 
tamination in the dynamics laboratory. Conversion of the air 
conditioning system to filtered, diffused, vertical down flow system 
will complete the clean up. 

I 1  

2.  Rehabilitation of Structural Test Laboratory, 
Building 18 295,000 

This project provides for the replacement of nine individual 
air conditiclning units, a boiler and space heaters in Building 18 with 
a central circulating water system. The new air conditioning system 
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w i l l  handle  both hea t ing  and cool ing  requirements .  It w i l l  inc lude  necessary 
duc t ing ,  d i f f u s e r s ,  f i l t e r s ,  c o n t r o l s  and ba lance  appropr i a t e  t o  t h e  complete 
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 t e r i o r  l i g h t i n g  and 
e lectr ical  c i r c u i t s  w i l l  be improved and l i m i t e d  i n t e r i o r  cleanup, compatible 
wi th  the  modi f ica t ion  i s  provided, inc luding  rest room upgrading. The 
cons t ruc t ion  of t h i s  bu i ld ing  d a t e s  back t o  1951 wi th  improvements i n  1958 
and 1963. 
condi t ion ing  u n i t s ,  p lus  space h e a t e r s  which cond i t ion  t h e  i n t e r i o r ,  are 
no longer  ava i l ab le .  
year  o l d  su rp lus  equipment i s  no longer  economical. R e v i e w  of hea t ing ,  
v e n t i l a t i n g  and a i r  condi t ion ing  maintenance c o s t s  show we are spending 
t h r e e  t i m e s  t h e  replacement c o s t  every four  y e a r s  f o r  many of t h e  a i r  
condi t ion ing  u n i t s  i n  Bui lding 18. Electr ical  pane ls  are overloaded, 
and a l l  o lde r  l i g h t s  are wi thout  b a l l a s t s ,  l ead ing  t o  excess ive  burn out .  

Most replacement p a r t s  f o r  t h e  n i n e  s e p a r a t e  obso le t e  a i r  

Breakdown rate i s  h igh  and maintenance of 20 t o  25- 

3. R e h a b i l i t a t i o n  of Electr ical  Sa fe ty  Connections $185,000 

This p r o j e c t  provides  f o r  t h e  replacement of e lectr ical  power 
r ecep tac l e s  i n  a l l  JPL f a c i l i t i e s  a t  Pasadena t o  e f f e c t  compliance wi th  
s a f e t y  requireinents us ing  Nat ional  E l e c t r i c a l  Manufacturers Assoc ia t ion  (NEW\) 
s tandard  devices  which w i l l  permit  i n t e rconnec t ion  of new equipment, which i s ;  
manufactured i n  accordance wi th  t h e  new NEMA s tandards ,  wi th  e x i s t i n g  system, 
This p r o j e c t  i s  r equ i r ed  t o  enable  i n s t a l l a t i o n  of new s p a c e c r a f t  suppor t ing  
equipment and aslso provide f o r  personal  s a fe ty .  

4. R e h a b i l i t a t i o n  and Modif icat ion of Space F l i g h t  
Operat ions Buildings 2301264 375,000 

This p r o j e c t  provides  f o r  t h e  fol lowing modi f ica t ions  wi th in  
the  Buildings 2 3 0 / 2 6 4  Control  Complex t o  meet ope ra t iona l  requirements :€or 
the  Mariner J u p i t e r  Sa tu rn  (MJS) mission. 

a. Mission Support  Area: This  work inc ludes  p a r t i t i o n  changes, 
e l e c t r i c a l  modi f ica t ions ,  equipment rearrangement,  i n s t a l l a t i o n ,  checkout/ 
i n t e g r a t i o n  i n  Bui ldings 230/264. 
requirements  spec i fy  the  need f o r  a completely equipped and checked ou t  
Mission Support  Area (MSA) by January 1, 1977. Even i f  t h e r e  i s  no 
extended mission on Viking, t h e  Viking p r o j e c t  cannot release any Building 
230 space t o  MJS ear l ie r  than November 30, 1976, which leaves  only one 
month t o  accomplish the  necessary  modi f ica t ion  work. Therefore ,  i t  i s  
planned t o  develop a sepa ra t e  MSA f o r  MJS 77. 

The Mariner J u p i t e r  Sa turn  (PUS) p r o j e c t  

b. Telemetry Mini Computer Area: This  work inc ludes  modi f ica t ions  
Viking c o n s t r a i n t s  on t h e  p re sen t  system t o  t h e  e x i s t i n g  te lemetry system. 

d i c t a t e  t h e  need f o r  development of a new real t i m e  t e lemet ry  system f o r  MJS 
t o  support  t he  i n i t i a l  t r a i n i n g  and f l i g h t  opera t ions .  
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c .  Sa fe ty  Tasks: This  work inc ludes  r e h a b i l i t a t i o n  of the  b o i l e r  
and cab le  w.ay systems i n  accord wi th  recommendations r e s u l t i n g  from r e c e n t  
s a f e t y  in spec t ions .  A b o i l e r  s t a c k  i s  d e t e r i o r a t i n g  t o  t h e  p o i n t  of being 
i n  danger of  exuding carbon monoxide i n t o  t h e  bu i ld ing  and t h e r e f o r e  must 
be r epa i r ed  i n  t h e  nea r  fu tu re .  A l l  new c a b l e  ways through t h e  f l o o r s  
are b u i l t  t o  t h e  new f i r e  r e g u l a t i o n s  bu t  e x i s t i n g  cab l ing  r e q u i r e s  cor-  
r e c t i o n  by i n s t a l l a t i o n  of  approved f i r e  s tops .  

D. Johnson-%ace Center $1,400,000 

1. Modif ica t ions  t o  l l - F o o t  (3.4m) Chamber, Bui lding 7 160,000 

This p r o j e c t  provides  for removing t h e  e x i s t i n g  Lunar Module (LM) 
cabin  s e c t i o n  and t h e  i n s t a l l a t i o n  of a f l ange  t o  a l low acceptance of t h e  
Space S h u t t l e  Environmental Control  and L i f e  Support System (ECLSS) " b o i l e r  
p l a t e "  ( o r b i t e r  crew cabin)  a t  one end of t h e  e x i s t i n g  l l - f o o t  chamber. 
The work inc ludes  i n s t a l l i n g  a new f l ange  and providing a l l  necessary 
u t i l i t i e s  and f i r e  suppress ion  and s a f e t y  equipment. 
d a t a  a c q u i s i t i o n ,  o p e r a t i o n a l  suppor t  equipment, and f u l l y  t r a i n e d  ope ra t ing  
crews f o r  ccnduct ing tests i n  t h i s  f a c i l i t y  are a l r eady  a v a i l a b l e .  This 
p r o j e c t  is  e s s e n t i a l  t o  a s s u r e  t h a t  t h e  space s h u t t l e  ECLSS hardware i s  
eva lua ted  under r e a l i s t i c  test environments and t h a t  hardware ope ra t iona l  
procedures  can be v e r i f i e d  under a c t u a l  use  cond i t ions .  

The in s t rumen ta t ion ,  

2. R e h a b i l i t a t i o n  of Chamber A Tes t  Art ic le  Support  Data 
C i r c u i t r y ,  Bui lding 32 110,000 

This p r o j e c t  provides  for  r ep lac ing  d e t e r i o r a t e d  e l e c t r i c i a l  
c i r c u i t r y ,  inc luding  cab le s  and te rmina l  connec tors ,  i n  Vacuum Chamber 

A of  t h e  Space Environmental Simulat ion Laboratory,  Bui lding 32. The 
work inc ludes  r ep lac ing  d a t a  cab le s  t h a t  are between t h e  r o t a t i n g  luna r  
p lane  i n  the  chamber and t h e  te rmina l  c a b i n e t  beneath t h e  chamber, c leaning  
te rmina l  connectors ,  and r ep lac ing  t h e  connectors  on the  luna r  plane. 
The work w i l l  r e s t o r e  t h e  support  c i r c u i t r y  t o  i t s  o r i g i n a l  f u l l  measure- 
ment condi t ion  t o  provide t h e  d a t a  needed f o r  eva lua t ing  space s h u t t l e  
development. The e x i s t i n g  d a t a  cab le s  w e r e  i n s t a l l e d  i n  1965, and have 
been used ex tens ive ly  t o  support  a l l  major Chamber "A" tests. For t h e  p a s t  
several y e a r s ,  i nc reas ing  numbers of c i r c u i t s  have f a i l e d .  This s i t u a t i o n  
must be co r rec t ed  s i n c e  a l l  c i r c u i t s  are r equ i r ed  for  t h e  scheduled space 
s h u t t l e  veh i .cl  e tes f s . 

1 1  I 1  

3. Reh.abi. l i tat ion of Cen t ra l  Heating and Cooling P l a n t  
and! D i s t r i b u t i o n  Systems 210,000 

Thio p r o j e c t  provides  f o r  r e h a b i l i t a t i n g  a p o r t i o n  of t h e  steam 
and chilled1 water gene ra t ing  and d i s t r i b u t i o n  systems i n  t h e  Cen t ra l  Heating 
and Cooling; P l a n t ,  Bui lding 24, and i n  the  u t i l i t y  tunnel.  The work i n -  
c ludes  t h e  r e h a b i l i t a t i o n  of t h e  steam b o i l e r s ,  i n s t rumen ta t ion ,  and 
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auxiliary equipment; the replacement or rebuilding of approximately 80 
condensate and steam control valves; the replacement of steam and condensate 
expansion joints with expansion loops where possible; the rehabilitation 
of the chiller system, instrumentation, and auxiliary equipment; the repair 
and/or replacement of approximately 40 chilled water valves; and the re- 
habilitation of the cooling tower structure and systems. 

This is part three of a five-year program of rehabilitation of the 
Central Heating and Cooling Plant and distribution systems. The systems 
have been in continuous operation since 1963. A recent survey disclosed 
that 75 percent of the valves in the chilled water system failed to close 
completely. There have been several system failures in the steam system. 
Boiler rehabilitation to the tubes and firebox is necessary at this time 
to prevent further deterioration, which would necessitate complete re- 
placement. A major failure of this heating and cooling system could 
possibly result in a delay in mission-essential testing. 

4 .  Modifications for Life Sciences Facility, 
Building 37 $420,000 

This project provides for the Phase I1 modifications of the Lunar 
Receiving Laboratory (LRL), Building 37, to permit its effective use as 
a life sciences facility. Presently, one-half of the usable space in the 
LRL is occupied by life sciences activities. The reconfiguration of the 
LRL to a complete life sciences facility will provide the necessary 
capability to further develop biomedical research and to support the life 
sciences payloads for the shuttle orbital flight and other programs. The 
medical and biomedical operations are presently scattered in several 
locations at JSC and Ellington, AFB. The FY 1975 phase I modification work 
consisted of converting the existing biological barrier air conditioning 
systems to conventional systems typical of other laboratories at JSC, 
modifying the air conditioning system in the administrative area, and 
providing required emergency access-ways through existing biological 
barrier areas. These phase I1 modifications will convert the former 
lunar sample laboratories into biomedical research laboratories, including 
cardiovascular, environmental physiology, neuroscience, and vestibular 
laboratories. The work includes removing existing built-in laboratory 
equipment, relocating partitions, and modifying air conditioning and 
utilities. This proposed project, when complete, will provide space for 
operations coordination, payload configuration, and integration and 
simulation for payload development and actual flight. The future phase 
I11 modifications will maximize the beneficial utilization of the LRL for 
life sciences payload and other activities. 
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5. Replacement of Primary Electrical Feeders $240,000 

This p r o j e c t  provides  f o r  r ep lac ing  t h e  d e t e r i o r a t e d  15 Kv under- 
ground power cab le  f o r  electrical c i r c u i t  1-11 and t h e  e l e c t r i c a l  cab le  
i n  the  Center Support Area. 
15-Kv underground cab le  from " O i l  Switch 300" t o  the  switchgear i n  each 
of  t he  bu i ld ings  i n  the  Thermochemical T e s t  Area, and from " O i l  Switch 400" 
t o  t he  switchgear i n  each of t he  bu i ld ings  i n  the  Center Support Area. 
This i s  phase I1 of a f ive-year  program t o  r e p l a c e  these  d e t e r i o r a t i n g  
cables ,  thus removing the  p o t e n t i a l  of power f a i l u r e s  which could adversely 
a f f e c t  t e s t s  o r  o the r  a c t i v i t i e s  support ing the  space s h u t t l e  and e a r t h  
resources  programs. 

The work inc ludes  r ep lac ing  the  e x i s t i n g  

6. Modif icat ions f o r  Cen t ra l  Film and Tape Storage 
Area., Bui lding 228 160,000 

This p r o j e c t  provides  f o r  modifying e x i s t i n g  Building 228 f o r  use  
a s  a c e n t r a l  photographic f i l m  and computer t ape  s t o r a g e  area.  The work 
inc ludes  upg,rading e x i s t i n g  f i r e  de t ec t ion ,  alarm, and suppression systems 
t o  meet a l l  e s t a b l i s h e d  f i r e  p r o t e c t i o n  s tandards  and codes; modifying the  
a i r  condi t ion ing  system, i n s t a l l i n g  a new cold  s t o r a g e  v a u l t  f o r  tape  
and f i lm;  and i n s t a l l i n g  movable and s t a t i o n a r y  s t o r a g e  u n i t s .  
i s  required:  
computer tapes  near  computers; t o  a l l e v i a t e  congested s to rage  condi t ions ;  
and t o  a f f o r d  maximum s t o r a g e  p ro tec t ion .  

The p r o j e c t  
t o  e l imina te  the  p re sen t  f i r e  hazard involved i n  housing 

7. Reha'bi:Litation of Photographic Hardware 
Development Laboratory,  Bui lding 15 100 , 000 

This p r o j e c t  provides  f o r  var ious  o f f i c e  and l abora to ry  area 
modi f ica t ions  to accommodate the  conso l ida t ion  of t he  func t iona l  elements 
of a photographic systems development labora tory .  The modi f ica t ions  i n -  
c lude  p a r t i t i o n  r e l o c a t i o n s  and a s soc ia t ed  electrical, telephone o u t l e t ,  
and a i r  condi t ion ing  modif icat ions.  A r e c e n t  r eo rgan iza t ion  of  two 
d i r e c t o r a t e s  consol ida ted ,  w i th in  a s i n g l e  engineer ing and development 
o rgan iza t iona l  segment, a combined photographic systems development 
labora tory  which performs the  t a sks  of system development and o p t i c a l  
system test ,  c a l i b r a t i o n ,  and r e p a i r  i n  support  of spacec ra f t  and 
Ear th  Resources programs. The l a b o r a t o r i e s  and o t h e r  func t iona l  areas 
t o  be consol ida ted  inc lude  a c l ean  room f a c i l i t y ,  a bonded s t o r a g e  a rea ,  
a darkroom, a photographic and crew ope ra t iona l  hardware v e r i f i c a t i o n  
test  a rea ,  a photographic systems l abora to ry ,  a design l abora to ry ,  and 
a-smal l  deca l  labora tory .  

E. Kennedy Space Center $1,620,000 

1. Modif icat ion of Chi l led  Water System, Operat ions 
and Checkout Bui lding,  Building M7-355 240,000 

Thfis p r o j e c t  provides  f o r  modifying the  e x i s t i n g  c h i l l e d  water 
system i n  13ui'Lding M7-355 t o  a l low the  t o t a l  c h i l l e d  water requirement 
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to be satisfied by the east equipment room only. Work includes installing 
approximate1.y 1,600 feet (488 m) of 16-inch (41 cm) insulated, welded pipe 
between the ea.st and west equipment rooms. It also provides for installing 
three 1,065-gal/min (4,031-liter/min) pumps, and making the necessary 
electrical and building modifications. This project will reduce operations 
and maintenance costs, conserve electricity and release chiller equipment 
for other requirements. 

2. Modification of Air Conditioning System, Utility 
Annex Building, Building K6-947, Launch 
Complex 39 $395,000 

This project provides for moving one 970-ton chiller and associated 
switches from Building M7-355 to Building K6-947 at Launch Complex 39. 
Work will include making electrical modifications and condenser and chilled 
water connections, and providing remote operation controls and readout 
instrumentation. Necessary pumps will also be installed. The modifications 
will result in a significant electrical energy savings by using the 970-ton 
chiller in lieu of operating a second 2,500-horsepower unit to satisfy 
peak load requirements as is presently done. 

3. Rehabilitation of High Temperature Hot Water 
System., KSC Industrial Area 490 , 000 

This project provides for rehabilitating 4,700 feet (1,433 m) 
of underground hot water supply and return lines by installing the lines 
above ground and providing new insulation and protective jacketing. It 
also provides for rehabilitating associated valves and sleeves. Rehabili- 
tation of this system is necessary to reduce major heat losses. Significant 
energy savings (fuel oil) per year are anticipated upon completion of this 
project . 

4. Rehabilitation of Elevators on Mobile Service 
Towers, LC 36 "A" and "B", Eastern Test Range 330 , 000 
This project provides for major rehabilitation of one elevator 

on each of the two mobile service towers on Launch Complex 36 to provide 
reliable elevator service for personnel during assembly, checkout, and 
launch of the Atlas-Centaur missions scheduled for launch from LC-36 
through 1979. The existing elevators, which have been in service over 
10 years, have deteriorated from heavy use and exposure to salt air. 

5. Rehabilitation of Utilities in the Communication 
Building, Building M6-339 and KSC Headquarters 
Building, Building M6-399 165 , 000 

This project provides for the rehabilitation of the air conditioning 
system in t'he Gonnnunications Building,Building M6-339 by replacing the 
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present  a i r - d i s t r i b u t i o n  system wi th  a supply-a i r  duc t  system and rebalancing 
the  system. Damaged a c o u s t i c a l  c e i l i n g  panels  throughout t he  bui ld ing  w i l l  
be replaced.  The o r i g i n a l  a i r  condi t ion ing  system was  designed f o r  a l a r g e  
open o f f i c e  area, which has  s i n c e  been p a r t i t i o n e d .  The p resen t  system 
has an insuf f ic : ien t  a i r  d ischarge  area r e s u l t i n g  i n  wide temperature 
v a r i a t i o n s ,  and i n s u f f i c i e n t  a i r  c i r c u l a t i o n .  The p r o j e c t  a l s o  provides  
fo r  t he  rehsibi l . i ta t ion of the  h o t  water system i n  the  KSC Headquarters 
Bui lding,  Building M6-399 f i l m  processing room. The work inc ludes  rep lac ing  
the  e x i s t i n g  inadequate  e l e c t r i c  water h e a t e r s  wi th  two l a r g e  ho t  water 
exchangers and a s soc ia t ed  equipment. Approximately 2,000 f e e t  (609.6m) 
of i n s u l a t e d  supply and r e t u r n  p ip ing  t o  the  f i l m  processing room w i l l  be 
i n s t a l l e d .  

F. Langley I G e a r c h  Center $L,6 10 , 000 

1. Rehabi l - i ta t ion  of High Pressure  A i r  F a c i l i t y ,  
Bui ].ding 1247 E 370 , 000 

This; p r o j e c t  prov’des f o r  r e h a b i l i t a t i o n  and modif icat ion t o  the  3 5,000 p s i  (:Vi.,475,000 n/m ) and 6,000 p s i  (41,370,000 n/m2) c e n t r a l  compressor 
s t a t i o n .  Included i n  t h e  modi f ica t ions  i s  the  cons t ruc t ion  of a sound- 
r e s i s t a n t  con t ro l  room which w i l l  i nco rpora t e  a console  wi th  i n d i c a t o r s  f o r  
monitoring p res su res  and temperatures of t he  compressed a i r ,  cool ing w a t e r ,  
lube  o i l  and bear ings  of t he  f i v e  ( 5 )  l a r g e  compressors by t h e  use  of remote 
sensing dev~ce:; .  This c o n t r o l  room w i l l  provide a low n o i s e  l e v e l  environ- 
ment f o r  f a c i l i t y  opera tors  during the  major p o r t i o n  of t h e i r  duty hours ,  
thereby ensui-ing compliance wi th  Occupational Safe ty  and Health Act (OSHA) 
Standards wi.th r e s p e c t  t o  high n o i s e  levels. R e h a b i l i t a t i o n  of the  bu i ld ing  
i n t e r i o r  inc ludes  minor r e p a i r s  t o  the  w a l l s ,  f l o o r  and c e i l i n g ,  improvement 
of t he  bu i l c l~~ng  v e n t i l a t i o n  system, some new l i g h t  f i x t u r e s ,  and improved 
bui ld ing  power suppl ies .  The e x t e r i o r  work inc ludes  minor r e p a i r s  t o  the  
w a l l s  arid windows, e x t e r i o r  pedes t r i an  doors , e x t e r i o r  s e r v i c e  doors and the  
roof .  I’acil.:ity 1247E w a s  o r i g i n a l l y  cons t ruc ted  i n  1952 and r e p a i r s  t o  f l o o r i n g  
and c e i l i n g  iare:  r equi red  i n  var ious  areas. 
damaged by tquipment v ib ra t ion .  
s tandards.  !several r ecen t  s t u d i e s  have ind ica t ed  t h a t  t he  opera tors  a r e  
subjec ted  t o - n o i s e  l e v e l s  i n  excess of  t he  l i m i t s  allowed by c u r r e n t  f e d e r a l  
r egu la t ions .  The compressors are so l a r g e  t h a t  i t  i s  imprac t i ca l  t o  i s o l a t e  
them and i t  is more economical t o  s h i e l d  the  ope ra to r s  by bui ld ing  a sound- 
r e s i s t a n t  control. room. The main p a r t  of the  bu i ld ing  has  an average n o i s e  
l e v e l  of 89 db with some areas up t o  108 db, 

The w a l l s  and windows have been 
New l i g h t  f i x t u r e s  a r e  needed t o  meet cu r ren t  

2. Reha1)ibitation of t he  Unitary Plan Wind Tunnel, 
Buil.11ing 1251 490,000 

This; p r o j e c t  provides  f o r  t h e  r e h a b i l i t a t i o n  and replacement of 
c r i t i c a l  research  equipment i n  the  Unitary Plan Wind Tunnel, Building 1251. 
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A remote monitoring system f o r  t h e  main d r i v e  and make up a i r  systems w i l l  
be  i n s t a l l e d  t o  e l imina te  the  need f o r  personnel  ope ra t ing  i n  a machinery 
generated n o i s e  environment i n  excess  of  OSHA Standards,  thereby r e so lv ing  
a s e r i o u s  saEety problem. Worn out  equipment such as the  cool ing  water 
pumps, t h e  3,500 horsepower motor gearbox coupl ing,  t h e  63,000 horsepower 
main d r i v e  rnotor fans  and r i n g s ,  t he  hydrau l i c  pumps, t he  a i r  d rye r  system 
valves and the  s t agna t ion  c o n t r o l  vacuum valves w i l l  be replaced.  Various 
f a c i l i t y  con~ponents of t h i s  unique 19-year o l d  f a c i l i t y  have d e t e r i o r a t e d  
ex tens ive ly  thereby n o t  only causing,  f o r  t h e  p r e s e n t ,  numerous unscheduled 
r e p a i r s ,  but: al-so becoming the  cause f o r  an extended te rmina t ion  of 
ope ra t ions  j n  t h e  near  f u t u r e  un le s s  complete r e h a b i l i t a t i o n  of  t he  a f f e c t e d  
p a r t s  i s  acc:ompli.shed. Recent ly  the  primary mission of t h i s  f a c i l i t y  has  been 
t o  assist wi.t:h the  deve lopment - tes t ing  of t he  c r i t i c a l  boost  and r e e n t r y  phases 
of t he  space s h u t t l e .  Research and Development programs of NASA, DoD, and 
industrir  i n  t he  development o f  h igh  speed a i rcraf t  and missiles r e q u i r e  
continuous support  from t h i s  f a c i l i t y .  Future  funding requirements are 
about $3.8 nd1l.ion. 

3 .  Rehahi l . i t a t ion  of  Electrical  Power D i s t r i b u t i o n  
Sys t:em, 22KV $450 , 000 

This p r o j e c t  provides  f o r  t he  replacement of major elements of 
t he  Center ' s  e l e c t r i c a l  power d i s t r i b u t i o n  system a t  t h e  22,000 v o l t  
level. Included are 2 three-phase 7,500 KVA t ransformers  and 2,500 f e e t  
(762 met.ers) of power feeders .  Associated wi th  t h e  above work are minor 
modif icat ions t o  system r e l a y  devices  and miscel laneous duc t  and sub- 
s t a t i o n  hardware t o  i n t e g r a t e  the  new t ransformers  and feeders .  

This  upgrading of t he  system components w i l l  ensure  continued un- 
i n t e r r u p t e d  s e r v i c e  t o  12 research  and i n s t i t u t i o n a l  f a c i l i t i e s  
l oca t ed  i n  t h e  East and West Areas and t o  t h e  U.S. A i r  Force 
f a c i l i t i e s  served from t h i s  d i s t r i b u t i o n  system. The power t ransformers  
which w e r e  o r i g i n a l l y  i n s t a l l e d  i n  the  E a s t  Area i n  1935 w e r e  r e loca ted  
i n  t h e  1940's  during the  i n i t i a l  West Area expansion. Also the  cab le s  
which were o r i g i n a l l y  i n s t a l l e d  i n  t h e  East Area i n  1937 w e r e  moved t o  
serve areas i n  the  expanding West Area. Transformer obsolescence and 
i n a b i l i t y  of manufacturers t o  f u r n i s h  s p a r e  p a r t s  makes maintenance and 
r e p a i r  o f  t h i s  equipment most d i f f i c u l t .  The cab le  i n s u l a t i o n  age and 
shea th  d e t e r i o r a t i o n  have been a cumulative f a c t o r  i n  f u r t h e r  decreas ing  
dependabi l i ty  of  t he  systems. 

4. R e h a b i l i t a t i o n  of Freon Reclamation System - 
Transonic Dynamics Tunnel, Bui lding 648 200 , 000 

This  p r o j e c t  provides  f o r  t h e  replacement of t he  r e f r i g e r a t i o n  
state i n  t h e  Freon-12 Reclamation System f o r  t h e  Transonic Dynamics 
Tunnel. Other equipment replacement r equ i r ed  t o  r e s t o r e  t h e  20-year o l d ,  
35-tonY 3-s tage  u n i t  t o  i t s  o r i g i n a l l y  designed capac i ty  inc ludes  h e a t  
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exchangers, condensers,  va lves  and in te rconnec t ing  piping.  Since the  system 
opera tes  below i t s  design performance, an annual Freon-12 l o s s  of $42,000 
i s  experienced; hence, t he  p r o j e c t  w i l l  e f f e c t  an energy savings i n  Freon 
gas  which w i l l  amortize the  p r o j e c t  c o s t  i n  approximately f i v e  years .  The 
Transonic Dynamic Tunnel i s  a unique n a t i o n a l  f a c i l i t y  designed s p e c i f i c a l l y  
fo r  s tudy of a e r o e l a s t i c  problems covering f l u t t e r ,  b u f f e t i n g ,  ground wind 
loads and g u s t  loads.  It i s  used f o r  support  of such n a t i o n a l  programs 
as Space S h u t t l e  and Viking with appropr i a t e  in-house s t u d i e s ,  and 
t o  perform f l u t t e r  c learance  s t u d i e s  on t he  B - 1  and YF-16 a i r c r a f t .  

5. R e h a b i l i t a t i o n  of Hangar Addition,Building 1244D $100,000 

This r e h a b i l i t a t i o n  p r o j e c t  w i l l  upgrade t h e  r econs t ruc t ed  hangar 
add i t ion ,  Building 1244D. This  work w i l l  inc lude  a d d i t i o n a l  e l e c t r i c a l  
power, l i g h t i n g  u t i l i t i e s ,  and i n s t a l l a t i o n  of f i r e  s p r i n k l e r  systems 
t,o provide s to rage  and work space i n  support  of t h e  .aeronaut ics  research  
Program. The e x i s t i n g  hangar a d d i t i o n  i s  a p re fab r i ca t ed  s t r u c t u r e  which 
has been moved twice and r ee rec t ed .  The s t r u c t u r e  w a s  approximately 16 
yea r s  o ld  when i t  w a s  brought t o  Langley from Trav i s  A i r  Force Base. 
The work i s  needed as soon as p o s s i b l e  t o  provide more advantageous use  
of t he  a v a i l a b l e  space. Some a d d i t i o n a l  modi f ica t ions  w i l l  be requi red  
t o  t h i s  hangar i n  f u t u r e  y e a r ' s  programs. 

G. L e w i s  RgEarch  Center $1,255,000 

1.  R e h a b i l i t a t i o n  of Exhaust System Sa fe ty  Devices 
f o r  Propuls ion Systems Laboratory (PSL) 
Equipment, Building No. 64 390,000 

This p r o j e c t  w i l l  provide f o r  t he  r e h a b i l i t a t i o n  by replacement of 
seven 54-inch t o  84-inch (136cm t o  211cm) hydrau l i ca l ly  operated b u t t e r -  
f l y  va lves  i n  the  exhauster  system wi th  check va lves  equipped t o  opera te  
by a i r .  The seven check va lves  w i l l  provide overpressure p r o t e c t i o n  by 
opera t ing  a t  approximately 1 t o  2 p . s . i .  (0.7-1.4dcm2) thereby prevent ing 
overpressure a t  t he  i n l e t s  of t he  2nd, 3rd,  o r  4 th  s t a g e  exhaus te rs .  The 
new check va lves  w i l l  c o n t r o l  t he  a i r  flow through the  system t o  relieve 
an overpressure hazard. 
p in  t o  provide a d d i t i o n a l  s a f e t y  provis ions .  A r ecen t  hazard a n a l y s i s  of 
t he  PSL exhaust system at: Bui lding 64 has  ind ica t ed  the  need f o r  t h i s  
p o s i t i v e  means of overpressure  p ro tec t ion .  

The check va lve  opera tor  w i l l  conta in  a shear  

2. R e h a b i l i t a t i o n  of Ref r ige ra t ion  Building No .  9 240,000 

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  Ref r ige ra t ion  
Building No .  9. The r e h a b i l i t a t i o n  of t he  e x t e r i o r  w i l l  inc lude  r e p a i r s  
t o  the  roof ,  f l a sh ings ,  parape ts ,  tuck po in t  and waterproofing the  
masonry, and the  replacement of t he  e x i s t i n g  windows. The i n t e r i o r  re- 
h a b i l i t a t i o n  inc ludes  t h e  s t rengthening  of t he  e x i s t i n g  wood t r u s s e s  
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with  metal t:Fe rods ,  and p a i n t i n g  of t he  i n t e r i o r  su r faces .  The Re- 
f r i g e r a t i o n  Ilui.lding No .  9 w a s  cons t ruc ted  t o  minimum s t anda rds  wi th  World 
War I1 materFa1.s. Ordinary w e a r  and tear over t h e  yea r s  has  r e s u l t e d  i n  
degradat ion of t h e  q u a l i t y  of  t h e  i n t e r i o r  and e x t e r i o r  s u r f a c e s  t o  the  
po in t  where c:onlpl.ete r e h a b i l i t a t i o n  i s  needed t o  improve t h e  bu i ld ing  and 
res i s  t f u r t h e r  d e t e r i o r a t i o n ,  

3. Rehabil . i t :at ion of Petroleum-Chemical A i r  
Heat:er N o .  2,  PSL Equipment Bui lding No.  64 $270,000 

This; p r o j e c t  provides  f o r  t h e  r e h a b i l i t a t i o n  of t h e  17-foot (5.2m) 
diameter 45-foot (13.7m) long gas  f i r e d  petroleum-chemical A i r  Heater N o .  
2 i n  t he  PSI, Equipment Bui lding N o .  64. The i n t e r i o r  tube  framing system 
and tubes wi.1.l be r e h a b i l i t a t e d  by replacement.  This  h e a t e r  i s  r equ i r ed  
t o  be rehabi  1.it.ated t o  provide t h e  r equ i r ed  quan t i ty  and temperature of 
hea ted  c:ombu::ti.on a i r  f o r  t e s t i n g  l a r g e r  j e t  engines  wi th  high subsonic  
a i r  flow. The p resen t  two petroleum-chemical h e a t e r s  are inadequate  
t o  supply t h e  d.emand. R e h a b i l i t a t i o n  o f  t h i s  h e a t e r  w i l l  r e s u l t  i n  i n -  
creased operati .ona1 e f f i c i e n c y .  

4. Reha.bil . i tate Combustion A i r  I n t e r c o o l e r s  i n  Engine 
Research Building No. 5 185,000 

This. p r o j e c t  w i l l  provide f o r  t h e  replacement of  t h e  14 e x i s t i n g  
combusti.on a i r  i n t e r c o o l e r s  l oca t ed  i n  t h e  Engine Research Building (EM) 
No. 5 wi th  n e w  i n t e r c o o l e r s  and a s soc ia t ed  piping.  These 14  remaining 
ERB combustion a i r  compressors i n t e r c o o l e r s  must be rep laced  so t h a t  
an acceptab le  compressed a i r  q u a l i t y  f o r  r e sea rch  programs can be 
maintained. I n  1970 an i n i t i a l  11 i n t e r c o o l e r s  w e r e  replaced.  These remaining 
coo le r s  are TLOW approximately 30 y e a r s  o l d  and l e a k  cool ing  tower w a t e r  
i n t o  t h e  a i r  s y s t e m .  This leakage acts as a damaging contaminant 
producing l o s s  of research  d a t a  and sometimes damage t o  ins t rumenta t ion  
and o the r  equipment. Center  energy consumption w i l l  be  reduced wi th  the  
inc rease  i n  e f f i c i e n c y  of t he  proposed new coo le r s  and p ip ing  as less 
power i s  requi red  t o  ope ra t e  t h e  compressors and water pumps. 

5. R e h a h i l i t a t e  Library  Se rv ice  Building No .  60 170,000 

This p r o j e c t  provid s f o r  t h e  r e h a b i l i t a t i o n  of approximately 5 58,000 square feet  (5,390 m ) of t h e  L ib ra ry  Se rv ice  Building,  No. 60. 
The r e h a b i l i t a t i o n  of the  e x t e r i o r  inc ludes  r e p a i r  of t h e  roo f ,  f l a sh ing  
and pa rape t s ,  tuck po in t ing ,  c leaning ,  w a t e r  p roof ing  masonry, and 
caulking a l l  s tone  work j o i n t s .  New aluminum windows w i l l  be  i n s t a l l e d  
on t h r e e  f l o o r s .  This bu i ld ing  w a s  cons t ruc ted  i n  1951 and has  been i n  
continuous u s e .  The r e h a b i l i t a t i o n  of t h e  e x t e r i o r  w i l l  b r i n g  t h i s  
building; up t o  c u r r e n t  s tandards .  
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H. M a r s h a l I . 3 a c e  - F l i g h t  Center $930,000 

1. Modi.fiic:ations f o r  Software T e s t  and I n t e g r a t i o n  
Laborat:ory (STIL) , Building 4708 100,000 

T h i s  p r o j e c t  provides  fo r  t h e  necessary  modi f ica t ions  i n  Building 
4708 t o  acccinnnodate the  Spacelab Software T e s t  and I n t e g r a t i o n  Laboratory.  
The modificaiticins cover a f l o o r  a r e a  of approximately 8,500 square f e e t  
(782 m2) of computer l abora to ry  and o f f i c e  space.  Proposed modi f ica t ions  
include i n s t a l l i n g  p a r t i t i o n s ;  i n s t a l l i n g  hea t ing  and a i r  condi t ion ing  
and e l e c t r i c d  power systems. The STIL, which w i l l  c o n s i s t  of a l a r g e  
computer ( I E N  970 c l a s s )  and a spacelab d a t a  management computer system, 
w i l l  be used t o  v e r i f y  spacelab sof tware provided by the  European Space 
Research Organizat ion (ESRO) and t o  develop, produce, and v e r i f y  sof tware 
f o r  t he  operati.ona1 phase of t h i s  program. 
maintain and update spacelab sof tware and t o  i n t e g r a t e  t h e  c o l l e c t i v e  
experiments app l i ca t ions  sof tware f o r  spacelab mission. 

It w i l l  f u r t h e r  be used t o  

2. Modi.fic:ation of Space Sciences Laboratory,  Building 
448 1. 480 , 000 

This p r o j e c t  c o n s t i t u t e s  phase f i v e  i n  the  improvements program 

The i n t e r i o r  work 
f o r  B u i l d i n ;  44.81. It provides  f o r  modifying approximately 9,000 square 

involves  repl.acing p a r t i t i o n s ,  doors ,  frames, and c e i l i n g s ;  and t h e  hea t ing ,  
cool ing,  verit:il a t i n g  , l i g h t i n g ,  e l e c t r i c a l ,  plumbing , and s a f e t y  sys  tems . 
The e x t e r i o r  work. involves  adding windows and modifying the  en t rance .  The 
purpose of t h i s  p r o j e c t  i s  t o  provide adequate housing f o r  s c i e n t i f i c  
personnel ant1 t o  e l imina te  the  crowded cond i t ions  , inadequate power, 
poor humidity and dus t  c o n t r o l ,  and low water and a i r  p ressure  which have 
hampered research  . 

f e e t  (828 m 5 ) of f l o o r  space and some e x t e r i o r  work. 

3 .  Rehab i l i t a t ion  of A i r  Conditioning System, Data 
Systems and T e s t  Bui lding,  Bui lding 4708 350,000 

This p r o j e c t  provides f o r  r e h a b i l i t a t i n g  a i r  condi t ion ing  
systems serv ing  approximately 40,000 square f e e t  (3,680 m 2 ) of f l o o r  space 
on the  south s i d e  of Bui lding 4708. Eight  i nd iv idua l  d i r e c t  expansion-type 
a i r  condi t ion ing  systems w i l l  be rep laced  by a c e n t r i f u g a l  water c h i l l e r  
system with a 600-ton capac i ty .  Systems t o  be modified w i l l  incorpora te  
provis ions  f c r  energy conservat ion.  A r ecen t  s tudy of energy u t i l i z a t i o n  
of Building 4708 i nd ica t ed  t h a t  t h i s  p r o j e c t  would s i g n i f i c a n t l y  reduce 
annual e l e c t r i c a l  consumpt:ion and annual i n d u s t r i a l  w a t e r  consumption. 
This p r o j e c t  i s  t h e  f i r s t  of t h r e e  phases involving the  r e h a b i l i t a t i o n  
of a l l  of the  a i r  condi t ion ing  i n  Building 4708. 
a l l e v i a t e  maintenance problems c rea t ed  by the  varying s i z e  and type of 
e x i s t i n g  systems, and w i l l .  reduce consumption of e l e c t r i c a l  power approxi- 
mately 500,000 KWH and 30 mil l ion  ga l lons  of water (113,600 KL) annual ly .  

This p r o j e c t  w i l l  
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I. Michoud -- Assembly Facility 

1. Modlj.fi.cation of Utilities Monitoring Systems, 
Manufacturing Building 103 and Engineering 
Bui.l.di.ngs 101 and 102 

$465 , 000 

315,000 

This project provides for modifying the existing plant utilities 
monitoring system by adding controls for the 51 fan houses and two equip- 
ment rooms atop Buildings 101, 102, and 103. This addition will decrease 
response time for starting and stopping a 30-horsepower blower and a 20- 
horsepower c:hilled water pump in each of the 51 fan hours. In addition, 
it will provide for closer maintenance of plant environment and significantly 
reduce consumption of electric energy. 

2. Rehabilitation of Manufacturing Building, 
Building 103 $150.000 

This project provides for rehabilitation of three large access 
doors on the west end of the Manufacturing Building 103. Each of these 
doors is 120 feet wide by 40 feet high and weigh about 75 tons. The 
doors rise upward and fold for a clear opening and are powered by heavy 
motors for cclmplete mechanization. 
require major refurbishment to preclude interruption or shutdown of the 
external tank production flow once manufacturing begins. The re- 
habilitation work will include replacing some of the tracks, gaskets, 
cables and bearings; refurbishing the electrical system, including 
the motors, limit switches, relays, and contactors; and replacing 
all necessary parts to insure that the doors are watertight. 

The doors are 30 years old and 

J. Nati.onal,*ace Technolopy Laboratories $105 , 000 

1. Replacement of 150-Ton Absorption Chiller Unit, 
Materia.1 Receiving and Storage Facility, 
Building 2204 105 , 000 

This project provides for replacing the existing 150-ton 
absorption chiller unit, which supplies the temperature and humidity 
environment f'or critical storage areas, and making necessary repairs 
to the high temperature hot water circulating pump. Replacement parts 
are no longer available for the absorption unit, and it has become 
impractical and uneconomical to continue making replacement parts in-house. 
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K. Wallops -- F l i g h t  Center $830,000 

1. R e h a b i l i t a t i o n  of Electrical  F a c i l i t i e s  245,000 

This p r o j e c t  provides  f o r  t h e  r e h a b i l i t a t i o n  of t h e  overhead 
d i s t r i b u t i o n  s y s t e m  i n  t h e  r o c k e t  s t o r a g e  area, r ep lac ing  wooden p la t fo rm 
s u b s t a t i o n s  wi th  s t r u c t u r a l  steel and new transformer banks a t  E-134, F-20 
and F-21 and r ep lac ing  e x i s t i n g  wooden po le s  wi th  concre te  s tandards  a t  
launch pads 0 ,  2, 3, 4 and 5. The p r e s e n t  d i s t r i b u t i o n  system i s  approxi-  
mately 30 yea r s  o ld  and i n  a s ta te  of s e r i o u s  d e t e r i o r a t i o n .  The system 
should be r e b u i l t  t o  a l l e v i a t e  major outages and excess ive  maintenance. 

2. Reha. t l i l i ta t ion of A i r c r a f t  Maintenance Hangar, 
Bui1clin.g D - 1  435,000 

This  p r o j e c t  provides  f o r  t h e  r e h a b i l i t a t i o n  o f  t h e  bu i ld ing  
e x t e r i o r  t o  inc lude  removal and replacement of  17,500 square f e e t  (1,626 
square meters)  of b u i l t - u p  roo f ing ,  replacement of a l l  n o r t h  wing windows, 
replacement of  18 e x t e r i o r  doors  and 12 doors between t h e  hangar bay and 
wings, replacement of t he  r o l l - u p  door,  wea the r s t r ipp ing  t h e  s l i d i n g  
hangar doors ,  patching t h e  s tucco ,  and p a i n t i n g  the  e n t i r e  e x t e r i o r .  
The i n t e r i o r  r e h a b i l i t a t i o n  s h a l l  i nc lude  removal of 19 e x i s t i n g  window 
u n i t s  from t t e  n o r t h  wing second f l o o r  o f f i c e s  and i n s t a l l a t i o n  of  a c e n t r a l  
a i r  condi t ion ing  system, renovat ion  of t h e  f i r s t  f l o o r  hea t ing  system, 
paint ing,  the  f i r s t  f l o o r  shops,  r ep lac ing  t h e  l i g h t  f i x t u r e s  i n  the  f i r s t  
f l o o r  s h o p s ,  r ep lac ing  t h e  a i r  compressors, r ep lac ing  t h e  domestic water 
system, and renovat ion of a l l  rest room f a c i l i t i e s .  This  r e h a b i l i t a t i o n  i s  
r equ i r ed  t o  minimize f u r t h e r  d e t e r i o r a t i o n  of t h i s  bu i ld ing  and t o  c o r r e c t  
d e f i c i e n c i e s  i n  the  Heating V e n t i l a t i o n  and A i r  Conditioning ( W A C ) ,  
e lec t r ica l  and plumbing systems. 

3. R e h a h i l i t a t i o n  of Automotive Repair and U t i l i t i e s  
Maint.enance Building F-20, and Electr ic  and 
Carpenter Shop Building F-21 150,000 

This p r o j e c t  provides  f o r  t h e  r e h a b i l i t a t i o n  of bu i ld ings  
as follows: 

a. Eluilding F-20: This  work inc ludes  r e h a b i l i t a t i n g  the  a i r  
condi t ioning u n i t  f o r  t h e  o f f i c e  area, and i n s t a l l i n g  g r e a s e  t r a p  and 
r e l a t e d  p ip ing  i n  the  bu i ld ing  dra inage  system, r e h a b i l i t a t i n g  t h e  
bu i ld ing  hea t ing  system, upgrading t h e  rest room v e n t i l a t i n g  system, 
and r ep lac ing  the  f i x t u r e s .  
and upgrading, t he  t ruck  exhaust  system. 
and r e s e a l i n g  t h e  roof  j o i n t s  t o  prevent  leakage. 

Providing supplemental  l i g h t i n g  and power 
R e h a b i l i t a t i n g  s e r v i c e  doors 
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b. Bui lding F-21: This  work inc ludes  providing a new a i r  
condi t ion ing  u n i t  f o r  t he  o f f i c e  area, r e h a b i l i t a t i n g  t h e  bu i ld ing  
h e a t i n g  system, upgrading the  rest room v e n t i l a t i o n  system and r ep lac ing  
f i x t u r e s .  Providing supplemental  l i g h t i n g  and power. R e h a b i l i t a t i n g  four  
s e r v i c e  doors and r e s e a l i n g  j o i n t s  t o  prevent  leakage. 

The work t o  be done i n  t h e  above bu i ld ings  i s  u rgen t ly  r equ i r ed  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  provide a s u i t a b l e  working environment. 

L. Various --- L,ocations $2,250,000 

1. R e h a b i l i t a t i o n  of Primary Transfer  Switches,  
Downey, C a l i f o r n i a  100,000 

This p r o j e c t  provides  f o r  upgrading one 15kV drawout swi tch  
u n i t  and f o r  provid ing  32 e x i s t i n g  15-kV switch u n i t s  wi th  new arc 
chutes .  It  a l s o  provides  f o r  adding d i scha rge  sp r ing  l a t c h e s  and f o r  
t he  modi f ica t ion  of 16 t r a n s f e r  switch enc losures  by weatherproofing,  
i n s t a l l i n g  f i l t e r s ,  and i n s t a l l i n g  h e a t e r s  and c o n t r o l s .  These repa i rs  
and modi f ica t ions  are necessary  t o  prevent  f u t u r e  f a i l u r e s  which could 
cause power i n t e r r u p t i o n s  and have an adverse  impact on the  s h u t t l e  
program. 

2. R e h a b i l i t a t i o n  and Modif ica t ion  of NASA I n d u s t r i a l  
P l a n t ,  Santa  Susana, C a l i f o r n i a  450 , 000 

This  p r o j e c t  provides  f o r  r ep lac ing  t h e  e x i s t i n g  d e t e r i o r a t e d  
underground water p ip ing  se rv ing  t h e  frAlfaff test s t ands  wi th  approximately 
1,800 f e e t  (548.6 m) of 24-inch (61-cm) carbon steel  p ipe  and r e l a t e d  
va lv ing  above ground. This  water system i s  used p r imar i ly  f o r  f i r e  
p r o t e c t i o n  and f lame-def lec tor  cool ing  f o r  t h e  “Alfafc test  s t ands ,  which 
are being used t o  test  the  smaller rocke t  engines .  These engines  
cannot be r e l i a b l y  and economically t e s t e d  wi th  t h e  c u r r e n t  breakdown 
experienced with t h e  water supply system. This  p r o j e c t  a l s o  inc ludes  
r e h a b i l i t a t i n g  t h e  a i r  condi t ion ing  systems, power l i n e s  and e lec t r ica l  
d i s t r i b u t i o n  systems, s torm dra inage  system, and b u i l d i n g s / s t r u c t u r e s ,  
t h e  major i ty  of which were cons t ruc ted  30 y e a r s  ago. 

3 .  Tracking and Data Acquis i t ion  S t a t i o n s  1,700,000 

a. Modif icat ion of Sixty-Four- Meter- Antenna, 
(:oldstone, C a l i f o r n i a  (400,000)  

?‘his  p r o j e c t  w i l l  provide f o r  t h e  r e h a b i l i t a t i o n  and 

The modified 
modi f ica t ion  of t h e  h igh  p res su re  hydrau l i c  pumping system f o r  t h e  
azimuth hydrcls ta t ic  bear ing  assembly a t  Goldstone. 
pumping system demonstrated on the  antennas a t  Spain and A u s t r a l i a  
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increased the  th ickness  of t he  o i l  f i l m  i n  the  h y d r o s t a t i c  bear ing by i n -  
c reas ing  t h e  high p res su re  pump flow and permi t ted  t h e  use of higher  v i s c o s i t y  
o i l .  Included i s  an emergency shutdown system with i n t e r l o c k s  t o  prevent  
bear ing damage. 
December 1964. 

'The e x i s t i n g  system has been i n  opera t ion  s i n c e  

b. R e h a b i l i t a t i o n  and Modif icat ion of Goldstone, 
Cal.ifornia, E lec t ron ic  Grounding and Tes t ing  
Sy si t e m s  ($200,000)  

This  p r o j e c t  w i l l  provide f o r  t he  modi f ica t ion  and upgrade 
of t he  grounding system t o  reduce o r  e l imina te  ground loop c i r c u l a t i n g  
c u r r e n t s  which i n t e r f e r e  with the  opera t ion  of t he  e l e c t r o n i c  equipment. 
I n  add i t ion ,  th.e load d i s t r i b u t i o n  system and t ransformer bank w i l l  be 
modified and incremental  r e a c t i v e  loads w i l l  be  added t o  permit  performance 
t e s t i n g  without i n t e r f e r e n c e  t o  s t a t i o n  opera t ions  and mission support .  

c .  5 .ehabi l i ta t ion  and Modif icat ion of t he  E l e c t r i c a l  
System (Power D i s t r i b u t i o n  and Ground Fau l t  
P r o t e c t  ion)  

This  p r o j e c t  w i l l  provide modi f ica t ion  and replacement 
of e x i s t i n g  switchgear ,  i nc rease  transformer capac i ty  and underground 
d i s t r i b u t i o n  cab le  capac i ty ,  r e h a b i l i t a t e  t h e  ground f a u l t  p ro t ec t ion  
and modify t h e  engine-generator  con t ro l  switchgear.  I n  p a r t i c u l a r ,  
emphasis w i l l  be placed on r ep lac ing  c i r c u i t  b reakers  of i n s u f f i c i e n t  
i n t e r r u p t i n g  capac i ty ,  adding ground f a u l t  p r o t e c t i o n  equipment and 
increas ing  cab le  capac i ty  t o  minimize e l e c t r i c a l  f i r e s  which would 
shutdown a f a c i l i t y  f o r  as much as two months. 

IGol'ds tone,  C a l i f o r n i a  
ICan'berra, A u s t r a l i a  (STDN) 

(495,000)  
( 160,000) 

d.  :Reh.abi l i ta t ion and Modif icat ion of A i r  
Conditioning Sys terns 

This  p r o j e c t  w i l l  modify and r e f u r b i s h  the  a i r  condi t ion ing  
systems i n  e x i s t i n g  opera t ion  bu i ld ing  which f u r n i s h  cool ing f o r  mission 
c r i t i c a l  e l e c t r o n i c  equipment. Since the  i n s t a l l a t i o n  of t he  o r i g i n a l  
equipment, new e l e c t r o n i c  systems have been added without  corresponding 
inc rease  i n  tne cool ing  system. I n  a d d i t i o n ,  most new e l e c t r o n i c  systems 
introduced a:; replacements of old systems have much g r e a t e r  h e a t  loads.  
This  p r o j e c t  viL1 r e p l a c e  worn out  equipment such as condensers,  fans  
and motors mimy of which a r e  15 yea r s  old.  Ducting and c o n t r o l s  w i l l  a l s o  
be modified or replaced and zones w i l l  be re - routed  t o  accomplish optimum 
h e a t  balance TO p r o t e c t  e l e c t r o n i c  equipment from over hea t ing  and t o  
e s t a b l i s h  a c o n t r o l l e d  environment f o r  s t a b l e  e l e c t r o n i c  operat ion.  

Canberra, A u s t r a l i a  ( S TDN) 
Madrid, Spain (DSN) 

(220,000)  
(225,000) 
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MISCELLANEOUIqPIXOJECTS LESS THAN $100,000 EACH $1,540,000 

TOTAL $16.000.000 

FUTURE CoF ESTIlrlATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

It  i s  es t imated  t h a t  between $15 and $20 m i l l i o n  p e r  yea r  w i l l  be re- 
qui red  f o r  t’he cont inua t ion  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 i c a t i o n  program. 
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CONSTRUCTION OF FACILITIES 

July 1, 1976 - September 30, 1976 

ESTIMATES 

PROJECT TITLE Rehabilitation and Modification of Facilities Not in 
Excess of $500,000 Per Project 

LOCATION Various Locations 

.- September 30, 1976 CoF Estimate $8,750,000 

FY 1976 $16,000,000 

COGNIZANT INSTALUTION: -- Various Locations 

LOCATION OF PROJECT: Various Locations 

COGNIZANT --- PROGRAM OFFICE: Office of the NASA Comptroller 

SUMMARY PURPOSE --- AND SCOPE : 

This program is intended to provide for the rehabilitation and modi- 
fication of facilities at NASA field installations and Government-owned 
industrial plants engaged in NASA activities. Included in this project 
are those priority July 1, 1976 - September 30, 1976 rehabilitation and 
modification facility needs which can be foreseen at the time oE the 
submission of these estimates, and which are estimated to cost not in 
excess of $5~00,000. The purpose of this program is to protect, preserve, 
and enhance the capabilities and usefulness of existing NASA facilities, 
and to insure the continued safe, economical, and efficient use of these 
physical p1ant.s. 

PROJECT JUS'IIII'ICAT -- ION : 

At its ini-tial. cost, the existing NASA physical plant totals about 
$5.9 billion (June 30, 1974).  A continuing program of rehabilitation 
and modification of these facilities is required to: 

a. Prottxt the capital value represented by those facilities and to 
overcome the cumulative effects of wear and deterioration. 

b. 'Lnsura ithe continued and reliable availability of these facilities as 
well as their operational capabilities as applicable. 
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c. Improve the  c a p a b i l i t i e s  and use fu lness  of t h e s e  f a c i l i t i e s  i n  terms 
of NASA mission accomplishment, and t o  overcome t h e  aggrega te  e f f e c t s  of 
ob s o l  e s (3 en ce . 

d. Provide a b e t t e r  and s a f e r  environment f o r  a l l  personnel .  

e. Prepare .€or 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 and 
improving u 1: i 1 i t y  s y s t ems. 

This p r o j e c t  i nc 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  
work having an es t imated  c o s t  no t  i n  excess  of $500,000. The work covered 
i n  t h i s  p r o j e c t  :is 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 and r e p a i r  
a c t i v i t i e s ,  or  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 
est imated t 3  c 3 s t  more than $500,000 i s  r e f l e c t e d  as major CoF l i n e  i t e m  
p r o j e c t s .  Not included i n  t h i s  p r o j e c t  are the  minor cons t ruc t ion  of 
f a c i l i t i e s  p r o j e c t s  (new and a d d i t i o n  type)  r equ i r ed  a t  t h i s  t i m e .  
These l a t t e r  requirements ,  f o r  t h i s  per iod ,  are provided f o r  under a 
sepa ra t e  p r o j e c t  e n t i t l e d  "Minor Construction" which is  included i n  the  
estimate. 

PROJECT DES CRII'TION : 

I t e m s  of r e h a b i l i t a t i o n  and modi f ica t ion  proposed t o  be accomplished wi th-  
i n  t h i s  p r o ~ y a n  f o r  J u l y  1, 1976 - September 30, 1976 are  o u t l i n e d  under 
"PROJECT COS'C ESTIMATE" and t o t a l  $8,750,000. Of t h i s  t o t a l ,  $6,000,000 
r e p r e s e n t s  tf iscrete work packages a l l  of which r e f l e c t  requirements  a t  
designated TWSA f i e l d  i n s t a l l a t i o n s  which were no t  included i n  p r i o r  
year  budget estimates, An a d d i t i o n a l  amount of $1,800,000 i s  included 
f o r  t he  accomplishment of p r o j e c t s  which had previous ly  been scheduled i n  
p r i o r  year  1)Jdget estimates b u t  which could n o t  then be undertaken due t o  
the  need t o  r e v i s e  the  l i s t i n g  of work t o  be  accomplished w i t h i n  the  
a l l o c a t e d  resoiirces f o r  a given f i s c a l  year .  These r e v i s i o n s  are i n  keeping 
wi th  the  b a s i c  i n t e n t  of t h i s  program and have allowed f o r  t he  accommodation 
of  s eve ra l  u rgent  bu t  unforeseen i n s t i t u t i o n a l  p r o j e c t s  and many p res s ing  
unforeseen i?rogram support  type  f a c i l i t y  needs which could n o t  f u l l y  q u a l i f y  
f o r  accomplishmeiit under Sec t ion  l ( g )  as "unforeseen programmatic needs". 
The p r o j e c t  a l s o  provides  $950,000 f o r  those smaller r e h a b i l i t a t i o n  and 
modi f ica t ioa  work packages es t imated  t o  c o s t  less than $100,000, t h e  n a t u r e  
and purpose of 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  
bu 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 .  

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  which o r i g i n a l l y  t o t a l l e d  
some $29 m i l l i o n ,  The $8,750,000 reques t  f o r  t h i s  i n t e r i m  per iod  r e p r e s e n t s  
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a modest increment i n  r e l a t i o n  t o  the  e x i s t i n g  t o t a l  "backlog" of 
t h i s  type of work, f o r  which p rov i s ions  must be made over t he  next  
s e v e r a l  years .  
f i c a t i o n  work should be  undertaken as a phased program over  the  next  
several yea r s  to 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  base.  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  
r e l a t i v e  ur,gency and expected r e t u r n  on t h e  investment involved. It i s  
recognized,  however, t h a t  dur ing  t h e  course  of t h i s  q u a r t e r  some rear range-  
ment of p r i o r i t i e s  may be necessary  and i t  i s  a l s o  r e a l i s t i c  t o  assume 
t h a t  a change i n  some of the  i t e m s  t o  be accomplished wi th in  the  a l l o c a t e d  
resources  may b e  requi red .  For t h e  purpose of j u s t i f y i n g  t h i s  es t imated  
f a c i l i t i e s  r e h a b i l i t a t i o n  and modi f ica t ion  requirement ,  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  work w i l l  be 
accomplished on a p r i o r i t y  b a s i s .  The t o t a l  of $6,000,000 of d i s c r e t e  
p r o j e c t s  relates t o  t h e  following broad c a t e g o r i e s  of f a c i l i t i e s :  

This  remainder of t he  r e h a b i l i t a t i o n  and modi- 

a. U t i l i t y  Systems $1,155,000 

b. General  Purpose Buildings 1 , 585 , 000 

c. Technical Bu i ld ing /S t ruc tu res  2,395,000 

d. Pavements and Drainage 250,000 

e. Building E x t e r i o r s  and Roofs 6 15 , 000 

The r eques t  f o r  J u l y  1, 1976 t o  September 30, 1976 f o r  f a c i l i t y  re- 
habi1it:aticm .and modi f ica t ion  work, t h e r e f o r e ,  i s  d i r e c t e d  toward the  
most urgent: c u r r e n t  needs fo r  work of t h i s  type  i n  t h e  cont inua t ion  of 
t h i s  essent:j.al. program a t  the  NASA I n s t a l l a t i o n s .  
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R e h a b i l i t a t i o n  and Modif icat ion 
J u l y  1, 1976 - September 30, 1976 

PROJECT cos'r ESTIMATE: -- 
A. A m e s  Research Center $600 , 000 

1. Rehmbi.l i tat ion and Modif icat ion of  Second Floor  of 
Tec.hni.ca1 Serv ices  Bui lding,  N-220 185,000 

This  p r o j e c t  provides  f o r  t he  modi f ica t ion  of approximately 10,000 
sq. f t .  (900 sq. m) of t h e  second f l o o r  space of t h e  machine shop f a c i l i t y  
so  t h a t  it <:an. be occupied by the  instrument  maintenance and modi f ica t ion  
group of t he  Model and Instrument  Machining Branch. The modi f ica t ions  w i l l  
involve the: i n s t a l l a t i o n  of new l i g h t  f i x t u r e s ,  r e d i s t r i b u t i o n  of u t i l i t i e s ,  
f l o o r  c0ver.j-ne;, and a i r  condi t ion ing  of some areas t o  provide a semi-clean- 
room enviroriment f o r  t h i s  group of p r e c i s i o n  instrument  makers. The machine 
shop bui ld ing  w a s  o r i g i n a l l y  cons t ruc ted  i n  1960 and does n o t  have t h e  
capabi l . i ty  lior h igh  p r e c i s i o n  machinery o r  instrument  r e p a i r  work. 

2. Rehmbi.l i tat ion and Modif icat ion of Technical Conference 
Bui.1.di.ng , N-201 415 , 000 

This; p r o j e c t  provides  f o r  t h e  r e h a b i l i t a t i o n  of a 30-year o ld  
audi tor ium t o  incorpora te  cu r ren t  s a f e t y  requirements and provis ions  f o r  
t he  handicaqped. This  w i l l  inc lude  adequate access ,  emergency e x i t s  and 
r e s t  rooms lior handicapped personnel  who r e q u i r e  wheel c h a i r s .  The 
t echn ica l  t r i e f i n g  and conference area w i l l  be modified by i n s t a l l i n g  a 
stepped f l o o r  and f ixed  s e a t i n g  for approximately 370 people. 
rest rooms, mechanical and e l e c t r i c a l  equipment w i l l  be modified. The 
rehabi1.itat.j.on work w i l l  inc lude  a c o u s t i c a l  t reatment  of t he  audi tor ium 
w a l l s ,  ceil.j-ne; and f l o o r ,  and t h e  replacement of t h e  existing.windows wi th  
b r i c k  panels:. 
r e h a b i l i t a t i o n .  There is  no e x i s t i n g  ramp access  f o r  wheel c h a i r s  and the  
emergency e x i t s  a r e  inadequate.  The p resen t  fo ld ing  c h a i r s  are inadequate 
and could impair escape pa ths  i n  the  event  of f i r e  o r  o the r  emergencies. 
R e h a b i l i t a t i o n  i s  long overdue and t h e  proposed modif icat ions a r e  requi red  
t o  provide an acceptab le  meeting p l ace  f o r  t echn ica l  conferences.  

The lobby, 

The e x i s t i n g  audi tor ium w a s  completed i n  1944 and r e q u i r e s  

B. Goddard - %ace F l i g h t  Center 660,000 

1. Rehctbi.li,tation of U t i l i t y  Systems 360,000 

This p r o j e c t  provides  f o r :  (1) r e h a b i l i t a t i o n  of steam and 
condensate l i n e s  and a s soc ia t ed  i n s u l a t e d  condui t  south of roads 4 and 
8, (2) rep1.aci.ng of damaged s e c t i o n s  wi th  new cas ing  and providing ca thodic  
p r o t e c t i o n ,  (3)  r e h a b i l i t a t i o n  of c h i l l e d  water p ip ing  i n  the  same a r e a  a s  
wel l  as bui ld ing  connections and i n t e r n a l  p ip ing ,  and ( 4 )  s e c t i o n a l i z i n g  
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valves  and connect ions as requi red .  
modi f ica t ions  wi th in  va r ious  bu i ld ings  as requi red .  Examination of po r t ions  
of these  seirvices ind ica t ed  t h a t  subsequent cons t ruc t ion  had damaged pro- 
t e c t i v e  coverings al lowing steel  condui t  t o  corrode.  New va lv ing  and 
connections a r e  r equ i r ed  t o  a l low necessary  s e c t i o n a l i z a t i o n  of e x t e r n a l  
and internal .  u t i l i t y  d i s t r i b u t i o n  systems f o r  maintenance and o p e r a t i o n a l  
c o n t r o l  . 

The work w i l l  a l s o  inc lude  o t h e r  u t i l i t y  

2 .  Modif icat ion of Power D i s t r i b u t i o n  System f o r  t he  
Goddard Op t i ca l  Research F a c i l i t y .  (Various 
Buildings and inc luding  t h e  Antenna T e s t  Range) $300,000 

This p r o j e c t  provides  f o r  t h e  ex tens ion  of an e x i s t i n g  13 Ki lovo l t  
e l e c t r i c  feeder  a t  t h e  main Center t o  t h e  remotely loca ted  Goddard O p t i c a l  
Research F a c i l i t y  (GORF) and the  Antenna T e s t  Range. This  p r o j e c t  i nc ludes  
i n s t a l l a t i o n  of approximately 12,000 f e e t  (3,600 meters)  of e l e c t r i c  cab le ,  
twenty t ransformers ,  and an e l e c t r i c a l  d i s t r i b u t i o n  system a t  t h e  GORF. 
This modi f ica t ion  work i s  necessary  s i n c e  t h e  e lectr ical  supply t o  GORF 
i s  becoming c r i t i c a l  due t o  t h e  increased  number of programs r equ i r ing  
sa te l l i t e  t r ack ing  and laser ranging equipment. The programs r equ i r ing  
t h i s  equipment are  those  such as: San Andreas F a u l t  Experiment, EOPAD and 
GEOS-C. The power t o  GORF i s  c u r r e n t l y  suppl ied  from t h e  Agr i cu l tu re  
Research C e r t e r ’ s  (ARC) 4,160 Vol t  D i s t r i b u t i o n  System. This power supply 
has  not beer r e l i a b l e  i n  the  p a s t  because power f o r  GORF has been c u t  o f f  
during e l e c t r i c a l  emergencies a t  ARC. 

C. -- Jet: PrcpJsion Laboratory 800,000 

1. Ret i ib i . l i t a t ion  of Heating, V e n t i l a t i n g ,  and A i r  
Com1it:ioning Systems i n  the  Laboratory,  
Bui.l.di.ng 161 330,000 

This p r o j e c t  provides  f o r  t h e  r e h a b i l i t a t i o n  of major mechanical 
components of  t he  hea t ing ,  v e n t i l a t i n g  and a i r  condi t ion ing  system of 
Bui lding 16yL, inc luding  overhaul  of two c e n t r i f u g a l  c h i l l e r s  and i n s t a l -  
l a t i o n  of i t  t h i r d ;  replacement of  two ho t  water and two c h i l l e d  water 
b o i l e r s ;  rc!placement of the  temperature  c o n t r o l  system, ductwork 
extensions/rnodif:ications, and d i f f u s e r  r e l o c a t i o n s .  Re insu la t ion  of work 
areas, repILi~cement of pneumatic a c t u a t o r  seals and boots ,  a r c h i t e c t u r a l  
repair:;,  pa in t ing ,  and complete a i r  balance i s  included. Clean room and 
computer i n : ; t a l l a t i o n s  i n  Bui lding 161 w i l l  be provided wi th  improved 
redundancy., A 1 1  e x i s t i n g  hea t ing ,  v e n t i l a t i n g  and a i r  condi t ion ing  
equipment :in 13ui-lding 161  w a s  o r i g i n a l l y  i n s t a l l e d  i n  1956 and has been 
opera t ing  conitinually.  C h i l l e r s  need gene ra l  overhaul ,  and redundancy i s  
r equ i r ed  fo.c the c l ean  room and computer areas. The main ho t  and c h i l l e d  
water coi1:3 hi3ve numerous tubes plugged because of  leaks .  The cast  i r o n  
s e c t i o n a l  133iLer has  had t h r e e  expensive breakdowns and must be rep laced  
by a s i n g l e  f i r e  tube type u n i t .  The c o n t r o l  system w i l l  be expanded 
and obso le t e  equipment replaced.  
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& R e h a b i l i t a t i o n  of Cen t ra l  Recording Center/  
Data Acquis i t ion  F a c i l i t y ,  Bui lding 22, ETS $470,000 

This  p r o j e c t  provides  f o r  t h e  modi f ica t ion  of Bui lding 22 
a t  the  Edwards Test S t a t i o n  and r e h a b i l i t a t i o n  of t h e  o v e r a l l  Cent ra l  
Recording C e n t e r  System. The work inc ludes  r e h a b i l i t a t i o n  of a i r  con- 
d i t i o n i n g  system, modi f ica t ion  t o  t h e  i n t e r i o r  conf igu ra t ion  of t he  
f a c i l i t y ,  and i t s  systems and in t e rconnec t ing  u t i l i t i e s  t o  t h e  tes t  areas. 
This  p r o j e c t  i s  r equ i r ed  t o  maintain a r e l i a b l e  test cen te r  f o r  t h e  ETS 
i n  support  of t h e  Mars, J u p i t e r ,  Sa tu rn  (MJS) Program. Present  components 
of the  Cent ra l  System are approximately 12 yea r s  o ld .  The bu i ld ing  a i r  
condi t ion ing  i s  a l s o  o ld  and beyond economical maintenance, 

D .  Johnson !*ice Center --- 300,000 

1. Rehal~il.it:ation of Heating and Cooling Systems, 
V ar f ouc; Ijui l d ing  s 195,000 

This  p r o j e c t  provides  f o r  r ep lac ing  d e t e r i o r a t e d  h e a t i n g  and 
cool ing v a l v e s ,  f l e x i b l e  hoses ,  and several hea t ing  and coo l ing  c o i l s .  
It  i s  requii:ed t o  maintain o v e r a l l  r e l i a b i l i t y  of t h e  h e a t i n g  and cool ing  
systems and to  permit  more e f f i c i e n t  ope ra t ion  of t h e  u t i l i t y  d i s t r i b u t i o n  
systems wi th in  the  bu i ld ings  t h a t  w e r e  b u i l t  i n  t he  1964 t o  1965 t i m e  frame. 
The va lves ,  expansion j o i n t s ,  pressure-reducing s t a t i o n s ,  and hoses  are 
approaching the  end of a u s e f u l  l i f e  based on l i k e  equipment f a i l u r e  and 
normal l i f e  expectancy. This  s p e c i f i c  e f f o r t  i s  p a r t  of a cont inuing  
program t o  r e h a b i l i t a t e  t he  most urgent  and p res s ing  p o r t i o n s  of t hese  
hea t ing  and cool ing sys  t e m s .  

This i s  p a r t  of a phased program t o  r e h a b i l i t a t e  t h e  h e a t i n g  and 
cool ing  systems and u t i l i t y  d i s t r i b u t i o n  systems. There have been several 
f a i l u r e s  i n  the  steam systems va lves  and expansion j o i n t s .  R e h a b i l i t a t i o n  
of t he  va r ious  components i s  necessary  a t  t h i s  time t o  prevent  f u r t h e r  
d e t e r i o r a t i o n ,  which could n e c e s s i t a t e  complete replacement.  A major 
f a i l u r e  wi th in  these components could create a d e f i n i t e  hazard t.o opera t ions  
and could poss ib ly  even r e s u l t  i n  a delay i n  mis s ion -es sen t i a l  t:esting. 

2. R e h a b i l i t a t i o n  of  Ch i l l ed  Water Valves,  U t i l i t y  
Tunne 1 105,000 

This p r o j e c t  w i l l  provide f o r  t h e  r e h a b i l i t a t i o n  o r  r ep lace -  
ment of  sclnle 40 worn and/or i nope ra t ive  va lves  i n  the  c h i l l e d  water 
d i s t r i . bu t ion  system i n  the  u t i l i t y  tunnel .  These va lves  are approxi-  
mately 10 yea.rs o ld  and are  i n  need of refurbishment  o r  replacement. 
A t  p re sen t ,  i nope ra t ive  va lves  involve a shutdown of a bu i ld ing  o r  
zones on a. more excess ive  b a s i s  then would o r d i n a r i l y  be necessary  t o  
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r e p a i r  i nope ra t ive  elements. 
i n  t e s t i n g  due t o  the  l ack  of a c h i l l e d  w a t e r  supply. 
of a 5Lyear  program t o  r ep lace  o r  r e h a b i l i t a t e  t he  c h i l l e d  water valves .  

Such shutdowns could cause unnecessary de lays  
This  i s  phase four  

E. Kennedy ;Eaalce Center $430,000 

1. Rehabi l . i ta t ion of Roof , Vehicle  Assembly 
Buil.tling "Low Bay", Launch Complex 39 290,000 

of 
t o  

2 This p r o j e c t  provides  f o r  rep lac ing  5,000 square f e e t  (46Om ) 
water-damaged roof and d e t e r i o r a t e d  f l a sh ing ,  i n s t a l l i n g  a roof vent  
dry out  trapped moisture ,  and 15 roof d ra ins  t o  e l imina te  water 

ponding on .t'ne roof of t he  Vehicle  Assembly Building (VAB) low bay. 
This p r o j e c t  provides  the  minimum amount of work to  prevent  f u r t h e r  
roof d e t e r i o r a t i o n ,  i n  the  fu tu re ,  however, i t  w i l l  be  necessary t o  
hot-mop and g rave l  t he  e n t i r e  roof area of t h e  VAB low bay. 

2. ModiEication of Vehicle Assembly Building "Low Bay" 
f o r  Shops 140,000 

This p r o j e c t  provides  f o r  modifying the  e x i s t i n g  shop 
and test a reas  i n  the  Vehicle  Assembly Building (VAB) low bay t o  provide 
permanent f a c i l i t i e s  f o r  t he  e l e c t r o n i c / e l e c t r i c ,  f a b r i c a t i o n ,  pneumatic/ 
hydraul ic ,  ,and w i r e  rope shops. It  w i l l  c e n t r a l i z e  widely s c a t t e r e d  
f a c i l i t i e s  *and provide f o r  more e f f i c i e n t  operat ion.  Work inc ludes  
removing e x i s t i n g  p a r t i t i o n s ;  i n s t a l l i n g  waste and exhaust ,  ho t  and co ld  
water, and compressed a i r  systems; improving v e n t i l a t i o n ;  and adding 
power o u t l e t s  and l i g h t i n g .  

F. Langley-Research Center 770,000 

1. R e h a b i l i t a t i o n  of Hypersonic Propuls ion and High I n t e n s i t y  
Noise F a c i l i t y ,  Bui lding 1221 280,000 

This p r o j e c t  w i l l  r e h a b i l i t a t e  58,000 sq. f t .  (5,400 m2> 
of o f f i c e ,  shop and l abora to ry  spaces  on the  f i r s t  and second f l o o r s  
of Bui lding 1221. Noise r e sea rch  va lv ing  and c o n t r o l  rooms w i l l  be 
modified t o  e f f e c t  a savings i n  r e sea rch  t i m e  and money. Automatic 
valve contrclls  and con t ro l  room modif ica t ions  w i l l  permit  two a i r c r a f t  
no i se  f a c i l i t i e s  (Building 1221 and Building 1218) t o  conduct r e sea rch  
simultaneously r a t h e r  than the  p re sen t  arrangement which permits  only 
one f a c i l i t y  t o  opera te  with the  o the r  wai t ing .  The research  conducted 
he re  complements t he  research  a t  the  o the r  f a c i l i t i e s ;  i t  does no t  
d u p l i c a t e  the research  e f f o r t .  
s e p a r a t e l y ,  t h i s  w i l l  r e s u l t  i n  a savings i n  both t i m e  and research  
e f f o r t .  
replacement of wooden windows, roof repair ,  improvement of rest rooms, 

S ince  both f a c i l i t i e s  a r e  now operated 

The work w i l l  inc lude  repair of t he  e x t e r i o r  masonry w a l l s ,  
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WAC system modernization, f i r e  p ro tec t ion  system i n s t a l l a t i o n ,  and 
refurbishment of doors and i n t e r i o r  f i n i s h e s .  This f a c i l i t y  w a s  con- 
s t r u c t e d  i n  1946. The ex tens ive  research  performed i n  the  bui ld ing  
and the  genera l  d e t e r i o r a t i o n  t h a t  has occurred now n e c e s s i t a t e s  a 
genera l  r e h a b i l i t a t i o n .  The w a l l s ,  r o o f ,  and windows have exh ib i t ed  
d e t e r i o r a t i o n .  Automatic con t ro l  of a i r  va lves  and c o n t r o l  room 
improvements a r e  needed. Building 1221 i s  used exc lus ive ly  f o r  
s t r u c t u r a l - a c o u s t i c a l  ( son ic  f a t i g u e )  research  and the  flow f i e l d -  
near  f i e l d  j e t  n o i s e  research  i n  the  s t a t i c  condi t ion .  

2. R e h a b i l i t a t i o n  of Technical Conference F a c i l i t y ,  
Builldinp 1222 $240 , 000 

This  p ro jec t  c o n s i s t s  of t he  r e h a b i l i t a t i o n  of Langley's 
Technical Confe:rence F a c i l i t y  which i s  requ i r ed  t o  adequately 
se rve  the  Center ' s  main conference needs. This inc ludes  modifying 
the  e x i s t i n g  presenta t ion  f a c i l i t i e s  and r e l o c a t i n g  t h e  p r o j e c t i o n  
room t o  more efEect ive ly  u t i l i z e  the  conference a rea .  
i n  t h i s  r e h a b i l i t a t i o n  a r e  provis ions  f o r  adequate f i r e  p r o t e c t i o n  
devices ,  r e p a i r s  to i n t e r i o r  and e x t e r i o r  w a l l s ,  replacement of 
d e t e r i o r a t e d  windows and doors ,  upgrading rest room f a c i l i t i e s ,  and 
improvements t o  the  e x i s t i n g  a i r  condi t ion ing  and u t i l i t y  system. 
p re sen t  f a c i l i t y  was cons t ruc ted  i n  1946 as a combination r e c r e a t i o n /  
conference a rea ,  and i s  completely unsui ted  f o r  t he  conference a c t i v i t i e s  
which i s  now serves .  For example, t h e r e  a r e  approximately e i g h t  
meetings per  month, each wi th  an average a t tendance  of 200 people.  
Attendance o f t en  exceeds 400. 
quired t o  adequately accommodate t h e  equipment necessary fo r  a t echn ica l  
p re sen ta t ion .  
j e c t i o n  i s  necessary t o  e f f e c t i v e l y  u t i l i z e  e x i s t i n g  space.  
bu i ld ing  systems and f i n i s h e s  are substandard and d e t e r i o r a t e d  t o  the  
po in t  of r equ i r ing  excess ive  maintenance. 

Also included 

The 

Expansion of t he  p ro jec t ion  room i s  re- 

A 90-degree r o t a t i o n  of t h e  speake r ' s  a r e a  and the  pro-  
The e x i s t i n g  

3.  Rehab i l i t a t ion  and Modif icat ion of West Area Main 
Road System 250,000 

In con junc t ion  wi th  the  new development and continued 
growth i n  the  W e s t  Area of LaRC, t h e  increased  veh icu la r  flow through 
the  Center r e q u i r e s  t h a t  t h e  t r a f f i c  p a t t e r n s  be developed along c e r t a i n  
main streets. 
Road t o  Ames Road and t h e  r e h a b i l i t a t i o n  of a po r t ion  of A m e s  and Durand 
Roads, t he  i n t e r s e c t i o n  of Ames Road and Durand Road, and t r a f f i c  c o n t r o l  
improvement throughout the  area.  The work w i l l  inc lude  some demoli t ion,  
paving, drainage,  and road r e p a i r  o r  r e su r fac ing .  
i n  the  area of the  main g a t e  i s  pr imar i ly  a r e s u l t  of s eve ra l  small  s t r e e t s  
a l l  i n t e r s e c t i n g  i n  a small area .  
channel the t r a f f i c  t o  the  h e a r t  of t he  Center.  

'I'his p r o j e c t  w i l l  provide fo r  a cont inua t ion  of Walcott  

The t r a f f i c  composition 

N o  main thoroughfare  e x i s t s  which can 
Also,  t he  ever  i nc reas ing  
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t r a f f i c  flow of t rucks  t o  the  warehouse area, c a r s  t o  the  East Area, and 
v i s i t o r s  t o  the: V i s i t o r  Center n e c e s s i t a t e s  a main thoroughfare  t o  these  
a reas .  This:  p r o j e c t  w i l l  provide the  necessary con t inu i ty  of t he  en t rance  
road system and w i l l  m a t e r i a l l y  a i d  the  flow of t r a f f i c  i n t o  the  Center.  

G. Lewis Research -- Center 

1. Rehabi1.i tation of t he  Instrument Research 
Labcratory,  Building No .  77 

$600,000 

490,000 

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 approximately 

Building No, 7 7 .  The e x t e r i o r  r e h a b i l i t a t i o n  inc ludes  tuck poin t ing ,  
c leaning  and waterproofing the  masonry work, caulking a l l  s tone  j o i n t s  
and the  inst:i~lllat:ion of new aluminum windows. The i n t e r i o r  r e h a b i l i t a t i o n  
w i l l  include some new f loo r ing ,  c e i l i n g ,  and l i g h t i n g .  The e l e c t r i c a l  
system w i l l  be upgraded where requi red .  The hea t ing ,  v e n t i l a t i n g ,  and 
a i r  cond i t ion i~ ig  equipment w i l l  be replaced and the  rest rooms renovated. 
This  bu i ld ing  was cons t ruc ted  over twenty yea r s  ago and has  rece ived  only 
r o u t i n e  maintenance. The ex tens ive  r e h a b i l i t a t i o n  of t h e  i n t e r i o r  and 
e x t e r i o r  f ea tu re s  of t he  s t r u c t u r e  are requi red  t o  br ing  i t  up t o  cu r ren t  
s tandards .  

37,400 sq. f i : .  (3,470 m 2 ) of the  Instrument Research Laboratory,  

2. Kehabi1:itate A i r  Dryer f o r  t he  8 x 6 Supersonic Wind 
' hnne  1, Bui lding 5 7 110,000 

This  p ro jec t  w i l l  provide f o r  t he  r e h a b i l i t a t i o n  by replacement 
of t he  elements i n  the  A i r  Dryer f o r  t he  8 x 6 Supersonic Wind Tunnel. 
The d e t e r i o r a t i o n  of t hese  elements a f t e r  24 yea r s  of continuous use  has  
r e s u l t e d  i n  poor performance of t he  a i r  dryer  and has now reached a p o i n t  
where p o s i t i v e  c o r r e c t i v e  a c t i o n  must be undertaken. R e h a b i l i t a t i o n  
of these  working p a r t s  of t he  a i r  dryer  w i l l  i n c r e a s e  i t s  moisture  
absorp t ion  c a p a b i l i t y  and reduce the  amount of n a t u r a l  gas and e l e c t r i c  
power requi red  fo r  t h i s  opera t ion .  
amount of maintenance needed on t h i s  system. 

This  work w i l l  f u r t h e r  reduce the  

H. Marshall  -- Space F l i g h t  Center 470,000 

1. Rehab i l i t a t ion  of Guidance and Control  Bui lding,  
Building 4487 470,000 

This p r o j e c t  c o n s i s t s  of genera l  r e h a b i l i t a t i o n  of the  
western po r t ion  of t he  "A-wing" and the  e n t i r e  "AB-wing" i n  
Building 4487. Work inc ludes  removal of var ious  obso le t e  and 
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overloaded a i r  condi t ion ing  u n i t s ,  a i r  hand le r s ,  and c h i l l e r s ;  i n s t a l -  
l a t i o n  of an .adequate c e n t r a l i z e d  a i r  condi t ion ing  system; and con- 
nec t ion  of  t h e  a i r  condi t ion ing  system t o  an e x i s t i n g  c e n t r a l  c h i l l e r .  
Power d i s t r i b u t i o n  and l i g h t i n g  systems w i l l  be  rep laced  and damaged 
a r c h i t e c t u r a l  s u r f a c e s ,  window sc reens ,  and doors w i l l  be r e p a i r e d  
o r  replaced.  The e x t e r i o r  w i l l  be r epa in t ed .  This  r e h a b i l i t a t i o n  
w i l l  r e s u l t  i n  energy conserva t ion  and reduce maintenance c o s t s .  
It  w i l l  a l s o  f a c i l i t a t e  t h e  conso l ida t ion  of va r ious  e l e c t r o n i c  and 
c o n t r o l  a c t i v i t i e s  from o t h e r  bu i ld ings  i n t o  Building 4487. This  
p r o j e c t  comprises t h e  second phase of t h e  f ive-year  p l an  begun i n  
FY 1975 f o r  t h e  genera l  r e h a b i l i t a t i o n  and upgrading of Bui lding 
4487 t o  m e e t  ope ra t iona l  requirements  imposed by c u r r e n t  R&D usage. 

I. Michoud Assembly -- F a c i l i t y  $225,000 

1. R.ehabi l i ta t ion  of Roofs, Engineering Buildings 
101 an.d 102 225 , 000 

This p r o j e c t  provides  f o r  removing and r ep lac ing  t h e  
e n t i r e  41,854 sq .  f t .  (3,851 m ) b u i l t - u p  roof on Building 101 
and t h e  e n t i r e  57,275 sq. f t  (5,269 m ) b u i l t - u p  roof  on Building 
102. These roo f s  were b u i l t  i n  1943 and r e h a b i l i t a t e d  i n  l a te  
1961. Despi te  patches and r e p a i r s ,  t h e  r o o f s  on these  bu i ld ings  
s t i l l  have numerous l eaks ,  s o f t  s p o t s  where i n s u l a t i o n  has  been 
s a t u r a t e d ,  a n d  b l i s t e r s  from trapped moisture .  To c o r r e c t  t hese  
problems and t o  preserve  t h e  wooden bu i ld ing  roof  s t r u c t u r e s ,  
these  roo f s  I T I L I S ~ :  be rep laced  now. 

2 

J . --- National  S p c e  Technology Labora tor ies  210,000 

1. Modifij.cati.ons t o  Maintenance Buildings,  Bui ldings 
2201 and 2205 210,000 

This p r o j e c t  p rovides  f o r  modifying t h e  Maintenance 
Building:; 220.1 and 2205 t o  comply wi th  s a f e t y  s tandards .  Modi f ica t ions  
t o  Bui lding :!201- i nc lude  i n s t a l l i n g  a d u s t  c o l l e c t o r  system i n  the  
ca rpen te r  shop; i n s t a l l i n g  a v e h i c l e  exhaust  system; vaporproofing t h e  
e lectr ical  conduit: system i n  t h e  automotive area t o  prevent  explos ions  ; 
providing a vent i l .a ted,  enclosed area f o r  t h e  b a t t e r y  shop and s t o r a g e ;  
and providing an enclosed p a i n t  spray booth. Bui lding 2205 modi f ica t ions  
inc lude  providing a fume exhaust  system i n  the  c leaning  tank area, re- 
h a b i l i t a t i n g  the c h i l l e r  absorp t ion  u n i t  and pumps, r e p l a c i n g  mercury 
lamp ba l las t : ; ,  and r e p a i n t i n g  exposed s t r u c t u r a l  s teel  i n  t h e  c l ean ing  
tank area. 
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K. Wallops F l igh t  Center 

1. Rehab i l i t a t ion  of Two Buildings;  Assembly Shop, 
Building W-15, and Gymnasium and Pos t  Of f i ce ,  
Building D - 1 0  

~200,000 

100 , 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  

following two bu i ld ings  : 

a. Eui lding W - 1 5 :  Th is  work inc ludes  f l o o r  r e p a i r  and 
i n s t a l l a t i o n  of v i n y l  a sbes tos  t i l e  f loo r ing  i n  the  s tock  room, 
i n s t a l l i n g  o f  an exhaust  system i n  welding area, a i r  condi t ion ing  
i n  shop a rea ,  r ep lac ing  incandescent  l i g h t i n g  wi th  f luo rescen t  
l i g h t i n g ,  ins, t a l l  eyewash founta in  i n  the  b a t t e r y  p repa ra t ion  a rea ,  
weather s t r i p p i n g  a l l  e x t e r i o r  doors ,  r ep lac ing  steam b o i l e r s  with 
new u n i t ,  s e a l i n g  around metal s i d i n g  and behind i n t e r i o r  and e x t e r i o r  
of bu i ld ing ,  ccns t ruc t ion  of a sidewalk behind t h e  s t o r a g e  bu i ld ing  
and replacenic!nt of underground communications s e r v i c e  cable .  

b. Building D-10:  This  work inc ludes  r ep lac ing  door s i l l s  
and doors,  psrtc.hing f l o o r s ,  r e h a b i l i t a t i n g  rest rooms, c e i l i n g / w a l l  
areas, heati.ng, v e n t i l a t i n g  and a i r  condi t ion ing  systems, and 
l i g h t i n g  sys:i:em. Calking and s e a l i n g  a l l  bu i ld ing  windows and 
pa in t ing  int:erj.or o f f i c e  areas. 

The work t o  be done i n  t h e  above bu i ld ings  i s  urgent 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  provide a s u i t a b l e  working 
environment. 

2. ModF:Eication of Water D i s t r i b u t i o n  Sys t e m  100 , 000 

This p r o j e c t  provides  f o r  modi f ica t ion  of t he  e x i s t i n g  water 
system by cons t ruc t ing  some 2,800 l i n e a r  f e e t  (853 meters) of 10-inch 
water  l i n e  inclluding r e l a t e d  f i t t i n g s  and va lves .  This  l i n e  w i l l  be 
connected t o  an e x i s t i n g  8-inch (20.32cm) water l i n e  approximately 
350 f e e t  (1015.75 meters) southwest of  t h e  Bulk Materials Storage Building 
N-116, then i n  a southwester ly  d i r e c t i o n  c ross ing  the  paved apron east of 
t he  Range Coitico:L and Evaluat ion F a c i l i t y ,  Bui lding N-159, cont inuing southwest 
ou t s ide  the  edge of a wooded a rea  p a s t  Building N-161 t o  a po in t  
approximate:t;r :L50 f e e t  (45.75 meters)  east of t he  Telemetry Control  
Bui lding,  N-162, then running northwest along the  no r th  s i d e  of N-162 
and connecting t o  an e x i s t i n g  t en  inch l i n e  a t  Bui lding N-162. Two 
more coiinecitioris w i l l  be  made along t h e  proposed l i n e  t o  connect an 
e x i s t i n g  stubbed out  l i n e  n o r t h e a s t  of Bui lding N-159 and an e x i s t i n g  
l i n e  n o r t h e a s t  of Building N-161. This modi f ica t ion  t o  the  water  
system i s  needed t o  connect t he  e x i s t i n g  dead end water l i n e  back i n t o  
the  water system by means of looping. This loop w i l l  g ive  the  two 
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following improvements: (1) c i r c u l a t i o n  through the  l i n e s  needed t o  
maintain adequate p re s su re  during f i r e  use ,  and (2) a h igher  q u a l i t y  t o  the  
water used i n  human consumption. The s i z e  of t he  proposed l i n e  w i l l  be 
adequate t o  accommodate p o s s i b l e  f u t u r e  expansion t o  the  s e r v i c e  a rea .  

L. Various 1,ocations 

1. Rehab i l f i t a t e  Roof, Space Systems Development 
Laborattory, Building 288, Downey, C a l i f o r n i a  

$2,535,000 

100,000 

This .project  provides  f o r  removing the  e n t i r e  roof of Bui lding 
288 and repla ,c ing i t  with a new bu i l t -up  roof .  
w i l l  be provided wi th  new f l a sh ings ,  and ven t s  w i l l  be i n s t a l l e d  t o  
prevent  t he  fonnation of b l i s t e r s .  The p resen t  roof w a s  i n s t a l l e d  
when the  bui ld ing  w a s  cons t ruc ted  i n  1964 and has  d e t e r i o r a t e d  t o  the  
p o i n t  t h a t  only complete replacement can r e s t o r e  the  i n t e g r i t y  of t h e  
roof and prevent  damage t o  the  bu i ld ing  and i t s  conten ts .  

A l l  roof pene t r a t ions  

2. Rehab i l i t a t ion  and Modif icat ion of Various Buildings,  
White Sands Test F a c i l i t y  240,000 

This p r o j e c t  provides  f o r  r e fu rb i sh ing  and improving e i g h t  
bu i ld ings  i n  the  "100 and 200 areas" rep resen t ing  approximately 
137,000 square f e e t  (12,732 m2) of f l o o r  a rea .  
inc lude  rep lac ing  corroded w a t e r  l i n e s ,  i n s t a l l i n g  f i r e  p ro tec t ion  
and s a f e t y  appurtenances,  rep lac ing  i n e f f i c i e n t  a i r  condi t ion ing  
equipment, and i n s t a l l i n g  new f l o o r  t i l e  and c e i l i n g  panels .  The 
work a l s o  inc ludes  r e h a b i l i t a t i n g  an a i r  d i s t r i b u t i o n  system, weather 
s t r i p p i n g  var ious  e x t e r i o r  doors ,  rep lac ing  an i n t e r i o r  door,  pa in t ing  
p a r t  of t he  i n t e r i o r ,  i n s t a l l i n g  an overhead v e h i c l e  exhaust system i n  
one bui ld ing ,  cons t ruc t ing  a b l a s t  w a l l  i n  one bui ld ing ,  and i n s t a l l i n g  
a sawdust c o l l e c t i o n  system. The r e h a b i l i t a t i o n  and modi f ica t ions  are 
necessary t o  reduce maintenance c o s t s  by conserving energy, and t o  
comply wi th  cu r ren t  s tandards .  

The modi f ica t ions  

3. Track.ing and Data Acquis i t ion  S t a t i o n s  395,000 

a. R e h a b i l i t a t i o n  and Modif icat ion of E l e c t r i c a l  
System (cabl ing  and ground f a u l t  p ro tec t ion) ,  
Goldstone, C a l i f o r n i a  (DSN) (290,000) 

This p r o j e c t  w i l l  provide modi f ica t ion  and replacement 
of t he  ex is t ing ;  5,000-volt  and 600-volt  cab l ing  and ground f a u l t  pro-  
t e c t i o n  f o r  the 480-volt  systems. I n  p a r t i c u l a r ,  i t  w i l l  provide 
p ro tec t ion  from c a t a s t r o p h i c  a rc ing  grounds i n  the  480-volt  system; 
r ep lace  the  e x i s t i n g  nonshielded cab le  wi th  sh ie lded  cab le  and p l ace  
the  2,400- arid 600-volt cab les  i n  s e p a r a t e  raceways t o  conform t o  
changes t o  t h e  State  of C a l i f o r n i a  b a s i c  electrical r egu la t ions .  
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b. M.odification of Sixty-Four Meter Equipment 
R C ~ O I ~ I ,  DSS-14 ($105 , 000) 

This p r o j e c t  w i l l  provide fo r  a modi f ica t ion  t o  the  back-up 
s t r u c t u r e  of t:he p r i m e  r e f l e c t o r  t o  i n s t a l l  e l e c t r i c a l  equipment a t  a 
minimum d i s t a n c e  from the  t r i cone .  Overcrowded e l e c t r o n i c s  i n  the  
t r i c o n e  w i l l  be r e loca ted  thereby inc reas ing  the  width of t he  access  
walkways wi th in  the  t r i c o n e  t o  conform t o  the  State  of C a l i f o r n i a  b a s i c  
e l e c t r i c a l  regul .a t ions.  

4. 
previously been scheduled but  which could no t  then be undertaken 
due t o  the  need t o  r e v i s e  t h e  l i s t i n g  of work i n  favor  of  more 
press ing  i n s t i t u t i o n a l  and program support  work t o  be accomplished 
wi th in  the  al.:loc:at.ed resources  f o r  a given f i s c a l  yea r .  1,800,000 

To  provi.de f o r  t he  accomplishment of p r o j e c t  work which had 

a. Modif icat ion t o  A r c  Heater and Tes t  Bay of t h e  
Mach 50 Helium Tunnel Bui lding N-238, Ames 
Research Center (340,000) 

An e x i s t i n g  e l e c t r i c  a r c  air  h e a t e r  w i l l  be modified 
and re ins ta l l led  i n  the  test  bay of Bui lding N-238. New w a t e r  
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 cables  w i l l  be provided by t h i s  p r o j e c t .  

‘Cliis 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 the  e f f e c t s  of massive boundary l a y e r  t r a n s i t i o n  and 
tu rbu len t  hea t ing  r a t e s  a t  h igh  s t agna t ion  pressures .  The information 
obtained from these  tests w i l l  be used i n  the design of thermal pro-  
t e c t i o n  systems (TPS) f o r  b a l l i s t i c  missiles and fo r  p l ane ta ry  probes.  
The unique cip?al>ili ty of t h i s  a r c  w i l l  be the  proper s c a l i n g  of model 
and gap s i z e  in  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 m e  proposed w i l l  permit  p r e c i s e  determinat ion of h e a t  s h i e l d  
performance under tu rbu len t  boundary l aye r s .  This  w i l l  r e s u l t  i n  a 
s i g n i f i c a n t  L-ncicease i n  the  payload of e n t r y  veh ic l e s .  The power supply 
(60 megawatts) provided fo r  t he  I n t e r a c t i o n  Heating S h u t t l e  T e s t  
F a c i l i t y  under a FY 1972 CoF p r o j e c t  w i l l  a l s o  be used t o  power t h i s  
a r c  hea te r .  Ilhe r e s u l t a n t  combustor w i l l  g r e a t l y  enhance t h e  c a p a b i l i t i e s  
ind ica ted .  

Altlnough t h i s  modi f ica t ion  work w i l l  provide a completely 
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 necessary to .undertake 
a d d i t i o n a l  modi f ica t ion  work a t  a later 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 i s  being 
f u l l y  evaluated and would c o s t  approximately $450,000. This  proposed 
f u t u r e  work w i l l  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 s e p a r a t e  p r o j e c t .  
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b. R e h a b i l i t a t i o n  and Modif ica t ion  of t he  
Heating, V e n t i l a t i n g  and A i r  Condi t ioning 
System i n  Nine Laboratory Bui ld ings ,  
Goddard Space F l i g h t  Center (175,000) 

?.'his p r o j e c t  provides  f o r  t h e  r e h a b i l i t a t i o n  and 
upgrading of  t h e  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  Bui.1-di.ngs 1, 4,  11, 14, 18, 19, 20, 21 and 25. It  
inc ludes :  up@-ading t h e  a i r  condi t ion ing  on t h e  south  s i d e  of 
Bui lding 1 t o  r e l i e v e  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  l abora to ry  
i n  Bui lding 4 ,  providing a v e n t i l a t i o n  system and i n s u l a t e d  w a l l  
i n  t he  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 he  f i r s t  f l o o r  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 i n  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  
and provide addFti.ona1 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  as 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 involved. 

c. Modif ica t ions  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, Je t  Propuls ion  
Laboratory ( 300,000) 

'Chis p r o j e c t  w i l l  modify t h e  computer area of t he  
Space 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  t he  
cab l ing  and g;:coiincf system, and s e p a r a t e  t h e  mission c o n t r o l  
and computing c e n t e r  communications func t ions  from those  of t he  
Deep Space Network. This p r o j e c t  provides  f o r  ex tens ive  modi- 
f i c a t i o n s  t o  the SFOF t o  s a t i s f y  p r o j e c t  requirements.  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 ope ra t ions  and communications between SFOF 
and the  Systems Development Laboratory,  and t o  r ea r r ange  the  communi- 
c a t i o n  equipment. Work of t h i s  n a t u r e  i s  a cont inuing  requirement  
i n  l i g h t  of mission ope ra t 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 .  

d. 13el iabi l i ta t ion of Anechoic Chamber Doors, 
:Building 14, Johnson Space Center (75,000) 

This  p r o j e c t  provides  f o r  t h e  r e p a i r  of Anechoic 
Chamber door:; t o  Bui lding 14. The doors w e r e  i n s t a l l e d  i n  1964 
and a t  p re sen t  r e q u i r e  i n s t a l l a t i o n  of new I' f ingerstock" (an  
i n t e r l o c k i n g  r ad io  frequency s h i e l d )  on t h e  l a r g e  chamber door 
and c leaning  the  con tac t  s u r f a c e  of t h e  minor f inge r s tock ,  i n s t a l l a t i o n  of 
new weatherseal: ;  and refurbishment  of t h e  i n t e r l o c k  swi tches  and 
a i r  cy l inde r s .  A study w a s  made t o  determine t h e  amount o f  damage 
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and d e t e r i o r a t i o n  of t he  doors ,  and i t  concluded t h a t  t he  
continued rate of d e t e r i o r a t i o n ,  i f  n o t  co r rec t ed ,  may 
s e r i o u s l y  irnpact t h e  s h u t t l e  and o t h e r  t e s t i n g  t o  be per -  
formed i n  the  chamber. Pene t r a t ion  of moisture  and d i r t  
through impi:operly c losed  and weather-sealed doors w i l l  
cause d e t e r f o r a t i o n  of t h e  r a d i o  frequency (RF) absorber  
material, which would be extremely c o s t l y  t o  r e p a i r .  
This  p r o j e c t  i c ;  r equ i r ed  i n  order  t o  maintain i n t e g r i t y  
i n  t h e  resul i ts  of e lectromagnet ic  i n t e r f e r e n c e  (EMI) tests. 

e. 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, 
Langley Research Center ($250,000) 

'Chis 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  
o f  the  e x i s t i n g  a i r c r a f t  parking a ron  with cons t ruc t ion  

This extens ion  w i l l  be loca t ed  on the  south s i d e  of 
Bui lding 1244, near  the  end of the  main taxiway going to 
t he  A i r  Force main runway. The new apron ex tens ion  w i l l  
improve f l i g h t  opera t ions  a t  Langley by providing a 
b e t t e r  flow of t r a f f i c  from t h e  taxiway and improve 
opera t ions  1.11 parking and maneuvering a i r c r a f t  and 
equipment. 3'01: some t i m e ,  ope ra t ions  have been impeded 
by r e s t r i c t e d  ramp 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 Hel icopter )  i n  a d d i t i o n  t o  numerous smaller j e t ,  
r ec ip roca t ing  engine,  and r o t a r y  wing a i r c r a f t .  Other 
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  t h e  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  Hoeing 737. 
opera t ions  iiivolves no t  j u s t  l o s s  of t i m e ,  bu t  a l s o  unnecessary 
manpower. This p r o j e c t  w i l l  a l s o  involve removal of t he  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 
replacement of t he  fue l ing  system i s  necessary s i n c e  the  e x i s t i n g  
one i s  obsol!c~te and does n o t  have s u f f i c i e n t  p re s su re  or  volume 
t o  accommodate p re sen t  and f u t u r e  a i r c r a f t  requirements.  

of a 3,800 square yards  (3,177.7 m i5 ) concre te  extension.  

I n e f f i c i e n c y  i n  ground handl ing 

f .  R e h a b i l i t a t e  E l e c t r i c a l  Power D i s t r i b u t i o n  
!;ys t e m ,  L e w i s  Research Center (200,000) 

'ChIis 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  
s e v e r a l  components of t he  e l e c t r i c a 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  c a b l e  between 
t ransformers  "152" and "G4" is inadequate  t o  handle  e s s e n t i a l  
loads i n  t h e  event  "B2" i s  requi red  t o  be removed from 
se rv ice .  Transformer "B2" provides  e l e c t r i c a l  power f o r  
c r i t i c a l  loads throughout t h e  Center.  This p r o j e c t  a l s o  
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provides  for  th .e  replacement of  t h e  h igh  v o l t a g e  34.5 KV 
"potheads" a.t: Subs ta t ions  "A" and "B". These o r i g i n a l  
dry- type h igh  vo l t age  potheads w e r e  i n s t a l l e d  30 yea r s  
ago, some h a r e  f a i l e d  and a l l  need replacement.  The 
ad jacen t  potheads when dismantled have ind ica t ed  evidence 
of  i m i n e n t  EaFlure. This p r o j e c t  a l s o  inc ludes  t h e  
replacement of t h e  c o n t r o l  cab le s  from t h e  Electrical  
D i s t r i b u t i o n  Center t o  Subs ta t ion  "Bl', t h e  Sewage Pumping 
S t a t i o n  N o .  L ,  Bui lding No. 26, t o  t h e  switching appara tus  
a t  Subs ta t ion  'lC", and from Manhole 38 t o  Manhole 7 .  All 
of these  cable:; i n d i c a t e  cons iderable  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 i m i n e n t  f a i l u r e .  
Addi t iona l  r e h a b i l i t a t i o n  of t h e  Cen te r ' s  electrical  power 
d i s t r i b u t i o n  s y s t e m  w i l l  be  r equ i r ed  i n  f u t u r e  years .  

g.  R e h a b i l i t a t i o n  of Guidance and Control ,  
Building 4487 ("A" Wing East) ,  Marshal l  
Space F l i g h t  Center ($460,000)  

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 45,000 
square f e e t ,  f i r s t  and second f l o o r ,  "A" Wing E a s t ,  Bui lding 
4487. The work inc ludes  removal of va r ious  obso le t e  and over-  
loaded a i r  condi t ion ing  u n i t s ,  a i r  hand le r s ,  c h i l l e r s ,  and the  
i n s t a l l a t i o n  of  a c e n t r a l i z e d  a i r  condi t ion ing  system connected 
t o  an e x i s t i n g  new c e n t r a l  c h i l l e r .  Power systems w i l l  be  
rep laced  t o  provide requi red  breakers  and c o n t r o l s  f o r  s p e c i a l  
loads such i.s computers. L ight ing  systems w i l l  be  modified t o  
m e e t  r equ i r ed  i l l umina t ion  levels. I n  add i t ion ,  r e p a i r  o r  re- 
placement and p a i n t i n g  of p a r t i t i o n s ,  doors ,  windows, and 
c e i l i n g s  wi1.1 a l s o  be requi red .  
1956 as a Cluidlan.ce and Control  Laboratory f o r  t h e  Army, us ing  
a u s t e r e  s tandards  of  cons t ruc t ion ,  and has  s ince  become inadequate  
t o  meet: deniands and loads of c u r r e n t  aerospace research .  Wear and 
tear of t h e  bu i ld ing  and i t s  poor u t i l i t y  systems have increased  
maintenance arid has  been t h e  cause of having t o  make piecemeal 
add i t ions  t o  t h e  systems t o  m e e t  even t h e  minimal o p e r a t i o n a l  
requirement:; of t he  r e sea rch  ac t iv i t i e s  i n  t h e  bui ld ing .  Future  
funding t o  : r e h a b i l i t a t e  o the r  wings of t he  bu i ld ing  w i l l  be 
r equ i r ed  i n  the  fu tu re .  

This  bu i ld ing  w a s  b u i l t  i n  
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M1SCELLANEOMiPF:O~ECTS LESS THAN $100,000 EACH $950,000 

T o t a l  $8.750.000 

FUTURE CoF E!ZFIJATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

It  i s  es t imated  t h a t  between $15 and $20 m i l l i o n  pe r  yea r  w i l l  be re- 
qu i r ed  for  t h e  con t inua t ion  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 i c a t i o n  program. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1976 ESTIMATES 

Minor Cons t ruc t ion  

Amount Page No . 
Sumnary of .. l ? ro jec t  Amounts by 

FY 1976 .- Locat i on  .. 
Ames Research Center ......................... 
F l i g h t  Re .  search Center ....................... 
Goddard !$.pace F l i g h t  Center .................. 
Jet  Propuls ion  Laboratory .................... 
Johnson !Space Center ......................... 
Langley Research Center ...................... 
L e w i s  Re.s,earch Center ........................ 
Wallops F l i g h t  Center ........................ 
Various ILocations ............................ 
M i s  c e 11 ane o u s  Pro j e c t s Le s s than 

$50. 000 Each ................................ 11 

$535 . 000 
205 000 
235. 000 
520. 000 
50. 000 

675. 000 
185 . 000 
145 . 000 

1 . 700. 000 

750 . 000 

Total. I!?Y 1976 ............................. $5,000.000 

T r a n s i t i o n  Period 
J u l y  1. 1976 . September 30. 1976 

Ames Resertrc:h Center ......................... 
Goddard Spac:e F l i g h t  Center .................. 
Jet I’ropul.sl.on Laboratory .................... 
Johnson Spac:e Center ......................... 
Langley Fksearch Center ...................... 
Tracking and Data S t a t i o n s  ................... 
Various 1.ocations ............................ 
Miscellaneous P r o j e c t s  Less than 

$50. 000 Each ............................... 

155 000 
595. 000 
480. 000 
160. 000 
280 000 
330. 000 
500 . 000 

450 . 000 

CF 6-2 
CF 6-3 
CF 6-4 
CF 6-4 
CF 6-5 
CF 6-6 
CF 6-7 
CF 6-8 
CF 6-9 

CF 6-10 

CF 6-13 
CF 6-14 
CF 6-15 
CF 6-16 
CF 6-16 
CF 6-17 
CF 6-18 

CF 6-19 

2,950.000 .rota]!. l ’ ransi t ion Period ................. $ 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1976 ESTIMATES 

PROJECT TITLE Minor Cons t ruc t 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  n o t  i n  Excess of $250,000 Per P ro jec t  

I i Various Locat ions 

FY 1976 CoF ESTIMATE $5,000,000 

FY 1975 $4,500,000 

COGNIZANT INSTALLATION : Various Locat ions 

LOCATION OF PFLOJECT: Various Locat ions 

COGNIZANT I'ItO(;RAM OFFICE: Of f i ce  of  t h e  NASA Comptroller 

SUMMARY --- PURPOSE 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 ac t iv i t i e s .  This  pro-  
v ides  €or  minor f a c i l i t y  p r o j e c t s  involv ing  t h e  cons t ruc t ion  of new f a c i l i -  
t ies  o r  addfitions 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  of which i s  est imated 
t o  b e  n o t  in excess  of $250,000. Such minor cons t ruc t ion  i s  necessary  i n  
FY 1976 t o  f u r t h e r  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 augmen- 
t a t i o n  of j-1-s c a p a b i l i t i e s .  

PROJECT --- JUS!CIFICATION : 

The exist: ing 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 adapt ions  requi red  by changing technology and mission needs , 
as w e l l  as by new f a c i l i t y  requirements  generated by r e sea rch ,  development, 
t es t ,  and 1l:Lke ac t iv i t ies .  I t e m s  included i n  t h i s  p t o j e c t  r e f l e c t  work which 
must b e  accomplished i n  FY 1976 t o  meet genera l  NASA i n s t a l l a t i o n  r e q u i r e -  
ments or t t x h n i c a l  f a c i l i t y  needs. 

This  work i s  n o t  s o l e l y  o r  p r imar i ly  r equ i r ed  t o  support  s p e c i f i c  research  
o r  developmixif: programs. However, included are those  i t e m s  which a re  re- 
qui red  i n  I T  I976  t o  m e e t  t h e  p a r t i c u l a r  needs of  one o r  more s p e c i f i c  
research  01: development programs and which can b e  adequate ly  i d e n t i f i e d  a t  
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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 1976 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 i n g  about  $9 mi l l i on .  This  s e l e c t i o n  has  been made on t h e  
b a s i s  of  the  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  of  t h e  year  some rearrangement o f  p r i o r i t i e s  
may be  necessary  and t h a t  changes may be requi red  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 DESCRIPTION: 

Ten ta t ive  subpro jec t s  of work t o  b e  considered f o r  accomplishment under 
t h i s  estimate a re  ou t l ined  under "PROJECT COST ESTIMATE" and t o t a l  
$5,000,000. Of t h e  $5,000,000 t o t a l ,  $4,250,000 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  items of  work i d e n t i f i e d  i n  t h i s  documentation and t h e  balance,  
$750,OOO,is i nd 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 
of t h e s e  types (new cons t ruc t ion  and a d d i t i o n s )  a t  t h e  va r ious  f i e l d  i n -  
s t a l l a t i o n s  and est imated t o  c o s t  n o t  i n  excess of  $50,000 f o r  each such 
p r o j e c t .  
t a sks  of the new cons t ruc t ion  type which must be  accomplished i n  t h i s  t i m e  
frame . 

T h i s  amount in  tu rn  i s  based on a p r e s e n t a t i o n  of s p e c i f i c  p r o j e c t  

PRQJECT COS>ESTIMATE : 

A .  A m e s  Research Center $535,000 

1. Consti?uction of Flood Control Basin 240 , 000 

Thyis p r o j e c t  provides  f o r  t h e  cons t ruc t ion  of a dra inage  b a s i n  of 
approximately 2 a c r e s  (8094 m ) l oca t ed  w i t h i n  t h e  no r th  boundary of A m e s  
Research Center,  approximately 1 / 2  m i l e  (800m) south of no r th  boundary of 
t he  Center.  l'umps and a d ischarge  l i n e  as w e l l  as t h e  necessary  e lectr ical  
u t i l i t i e s  are included. 
due t o  subsidence;  thus ,  r a i n  water run-off  p r e s e n t l y  s t ands  on Center 
proper ty  u n t i l  i t  becomes s t agnan t ,  and becomes a breeding ground f o r  
mosquitos. 
l oca t ed  ad jacen t  t o  t h i s  f looded area. 
both h e a l t h  and environmental  reasons.  

2 

This land i s  below t h e  level of San Francisco Bay 

The V/STOL s t a t i c  test s t and  and magnetic test f a c i l i t i e s  are 
The p r o j e c t  is urgen t ly  needed f o r  

2. Con:struction o f  Control Room for S t a t i c  Test F a c i l i t y ,  N-249 

Thio p r o j e c t  provides  f o r  t h e  cons t ruc t ion  o f  a n  underground 
170 , 000 

c o n t r o l  room, f u e l  supply,  and e lec t r ica l  service f o r  t h e  new s t a t i c  test  
f a c i l i t y .  'fie work c o n s i s t s  of a 30-foot  by 40-foot  (9m by 12m) concre te  
con t ro l  rooin f o r  personnel  p r o t e c t i o n  and s e c u r i t y  of important  instrumen- 
t a t i o n .  E:Lectrical service c o n s i s t i n g  of  480 and 280/120 v o l t s  and re- 
l o c a t i o n  o:€ e x i s t i n g  f l o o d l i g h t s  f o r  n i g h t  ope ra t ion  w i l l  a l s o  be  provided. 
Because the  s i t e  i s  remote from o t h e r  fac i l i t i es ,  f i r e  alarm, te lephone 
service, and s a n i t a r y  f a c i l i t i e s  are requi red  f o r  t h e  ope ra t ing  personnel .  

CF 6-2 



The e x i s t i n g  t e s t  c o n t r o l  and instrument  rooms a r e  p o r t a b l e  t r a i l e r s ,  
which a l l  provide l i t t l e  p r o t e c t i o n  f o r  ope ra t ing  personnel  o r  research  
equipment :€or hazards  inhe ren t  i n  developmental research  wi th  r o t o r  type 
a i r c r a E t .  'fie trailers,  r ega rd le s s  o f  p r o t e c t i o n  t h a t  could be cons t ruc ted ,  
a l s o  p re sen t  a r e f l e c t i v e  s u r f a c e  t h a t  compromises a c o u s t i c a l  measurements 
a s soc ia t ed  wi th  t h i s  t e s t i n g .  Current  emphasis on V/STOL research  and 
e s p e c i a l l y  i n  t h e  development o f  more e f f i c i e n t  and q u i e t  a i r c r a f t ,  i n  
a d d i t i o n  t o  t h e  hazardous elements of  t h e  p re sen t  arrangement, make i t  
necessary iihat t h e  proposed improvements be  made. 
system f o r  t h i s  s t a t i c  test  f a c i l i t y  w i l l  r e q u i r e  some modi f ica t ions  i n  t h e  
fu tu re .  

The da ta  a c q u i s i t i o n  

3. Addition Within the  F l i g h t  and Guidance Simulat ion 
La'bor.atory, Bui lding N-243 $125 , 000 

This  p r o j e c t  w i l l  provide an i n t e r i o r  a d d i t i o n  t o  Bui lding N-243. 
There w i l l  be four  l a b o r a t o r i e s  on t h e  f i r s t  f l o o r ,  and an equal  area f o r  
o f f i c e s  above the  l a b o r a t o r i e s  f o r  a t o t a l  g ross  area of 5,600 sq. f t .  
(504 m2), 
fo r  t h e  v i s u a l  scene genera tor  and se t -up  areas f o r  s imula t ion  experiments.  
The bu i ld ing  was o r i g i n a l l y  b u i l t  as a s imula t ion  l abora to ry  wi th  o f f i c e  
space f o r  approximately 40 people,  bu t  it p r e s e n t l y  i s  requi red  t o  house 
over 100. Simulator c o n t r o l  rooms are being occupied as o f f i c e  space 
by personnel using the  F l i g h t  Simulator f o r  Advanced A i r c r a f t  (FSAA) 
i n  support  of FAA C e r t i f i c a t i o n  programs; conference rooms, u t i l i t y  
rooms, and l abora to ry  spaces  occupied by v i s i t i n g  experimenters using 
the  FSAA i r  support  of Advanced Medium STOL Transport  (AMST); T i l t  Rotor; 
Quiet  Short Haul Research A i r c r a f t  (QSRA); Rotor Systems Research A i r c r a f t  
(RSRA) ; and Space S h u t t l e  O r b i t e r  experiments,  and by support  s e r v i c e  
personnel  for var ious  s imula tors  loca ted  i n  t h i s  bu i ld ing .  

This p r o j e c t  w i l l  conver t  p r e s e n t l y  uncommitted t l o o r  space t o  
r e l i e v e  t h i s  severe  congest ion which a t  t h i s  t i m e  severe ly  hampers f u l l  and 
e f f i c i e n t  u t i l i z a t i o n  of t h e  Center ' s  s imula t ion  f a c i l i t i e s .  

The l abora to ry  space w i l l  provide c o n t r o l  and maintenance areas 

3, F l i g h t  Research Center ---- $205,000 - 
205,000 1. Construct ion of a Storage Warehouse 

This  p r o j e c t  provides  f o r  t h e  cons t ruc t ion  of  a pre-engineered m e t a l  
bu i ld ing  810 f e e t  (24.4m) by 120 f e e t  (36.6m) by 24 f e e t  (7.3m) eave he ight , ,  
The s t r u c t u r e  w i l l  provide warehouse space of  a gross  a r e a  of  9,600 square 
f e e t  (892 m2) .  The s t r u c t u r e  w i l l  be  provided wi th  minimum u t i l i t i e s  con- 
s i s t e n t  w i t h  -warehouse occupancy. These minimum u t i l i t i e s  w i l l  i nc lude  f i r e  
p ro tec t ion ,  l i g h t s ,  120/208 v o l t  power, n a t u r a l  gas hea t ing ,  and evaporat ive 
cool ing . 

This p r o j e c t  w i l l  provide space t o  meet t h e  inc reas ing  requirements 
f o r  p a r t s  s torage .  
F l i g h t  Research Center ,  p a r t i c u l a r l y  those  one-of -a-kind a i r c r a f t  such as t h e  

As newer a i r c r a f t  are added t o  the  inventory of t h e  
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X-24B, F-11.3. TACT, Remotely P i l o t e d  Research Vehicles  and Highly Maneuvering 
A i r c r a f t  Technology (HiMAT), g r e a t e r  s t o r a g e  space i s  r equ i r ed  which does n o t  
e x i s t  a t  t h e  p re sen t  t i m e .  

C. GoddarciSpace F l i g h t  Center $235, OOC! 

1. Coiist:ruction o f  Frequency Standard and T e s t  Bui lding 235,000 

This  p r o j e c t  provides  f o r  t h e  cons t ruc t ion  o f  a frequency s tandard  
and t e s t  fixcilirty wi th  an  area of  approximately 1,200 square f e e t  (111 m2). 
The e x t e r i o r  walls w i l l  be  aluminum wi th  cement block l i n e r s  l oca t ed  on a 
heavy concre te  s l a b  base.  The f a c i l i t y  w i l l  have two screen rooms, a labo-  
r a t o r y ,  and o f f i c e  space wi th  h e a t i n g  and a i r  condi t ion ing .  The p r o j e c t  
a l s o  inc ludes  1,000 f e e t  (305m) o f  fencing w i t h  an  en t r ance  g a t e  and parking 
area which i s  t o  b e  loca ted  nea r  t h e  ga te .  The f a c i l i t y  w i l l  b e  loca t ed  
500 f e e t  (150in) from any roads and i n  a t ree  area f o r  t h e  r a d i o  frequency 
(RF) sh i e ld ing .  To s a t i s f y  the  Agency's requirements f o r  p r e c i s e  range d a t a  
to  s a t e l l i t e s  and Network Very Long Base l ine  In te r fe rometry  (NVLBI) i n  t h e  
1976-1977 period, t iming and frequency c o n t r o l  techniques are  being developed. 
To t e s t  and mzintain these  s tandards ,  a f a c i l i t y  i s  requi red  t h a t  is  v i b r a -  
t i o n  i s o l a t e d ,  thermally c o n t r o l l e d  and r a d i o  frequency q u i e t .  The 
f a c i l i t y  will be  used as a b a s i c  c a l i b r a t i o n  s tandard  as w e l l  a s  a l abora to ry  
i n  which research  and development programs w i l l  b e  conducted. 

D. Je t  Propuls ion Laboratory 

1. Construct ion of  Addit ion t o  Bui lding,  TM-17, Table 
Mountain (TM) 235 , 000 

This  p r o j e c t  proposes t h e  cons t ruc t ion  of  a 3 , 500-square f o o t  
(326 m2) a d d i t i o n  t o  t he  e x i s t i n g  headquar te rs  b u i l d i n g  (TM-17) a t  t h e  
Table Mountain f a c i l i t y .  Approximately 2,000 sq. f t .  (186 m2) w i l l  be  added 
t o  t h e  south which w i l l  p rovide  a d d i t i o n a l  o f f i c e s ,  t e c h n i c a l  equipment s t o r -  
age,  f a c i l i t y  o p e r a t i o n a l  supply s to rage ,  and a mechanical room f o r  heat ing! ,  
v e n t i l a t i n g ,  2nd a i r  condi t ion ing  equipment. Approximately 1,500 sq. f t .  
(140 m2) w i l l  be  added to t h e  no r th  f o r  a s l eep ing  area. 
be  of  masonry and heavy duty f i r ep roof  roo f ing  sh ing le s  t o  match t h e  e x i s t i n g  
bui ld ing .  The new f a c i l i t y  s t o r a g e  space i s  t h e  only area on t h e  e n t i r e  
remote s i t e  where s tandard  ope ra t ing  supp l i e s ,  i nc lud ing  emergency food 
supp l i e s ,  can b e  kept .  
o f f i c e ,  four  bedrooms, and no s t o r a g e  f a c i l i t i e s .  A l l  s c i e n t i f i c  and t ech -  
n i c a l  personnel  are  housed i n  substandard c o t t a g e s  which a r e  over  45 yea r s  
o l d  and which are  extremely expensive t o  maintain and hea t .  They are a l s o  
loca ted  s u f f i c i e n t l y  d i s t a n t  from t h e  headquar te rs  b u i l d i n g  t o  make bad 
weather t r a v e l  hazardous and inconvenient .  Completion of  t h i s  a d d i t i o n  w i l l !  
permit  demol i t ion  of  t h e  l a s t  t h r e e  remaining bu i ld ings  cons t ruc ted  by 
Smithsonian personnel  (TM-8, TM-10, TM-11). 

Construct ion w i l l  

The e x i s t i n g  headquar te rs  bu i ld ing  con ta ins  only  one 
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2. Construct ion of Control  Room, Antenna Laboratory $55,000 

This p r o j e c t  provides  f o r  t h e  cons t ruc t ion  of a 600 - squa re  foo t  
(55.2 m2) c o n t r o l  room f o r  Bui lding 212, w e s t  range. 
c o n s i s t  of concre te  foo t ings  and f l o o r  s l a b ,  masonry block w a l l s ,  b u i l t -  
up roofing,  l i g h t i n g ,  a i r  condi t ion ing ,  f i v e  (5) s p r i n k l e r s ,  and an  evacua- 
t i o n  alarm system. 
systems i n  Building 212. The p resen t  area used f o r  t h i s  con t ro l  func t ion  
i s  approximately 144 square f e e t  (13.25 m2) loca ted  i n  t h e  no r th  west  corner  
of Building 212. During tests, t h e  access  used by personnel  i s  through a 
window onto a *wooden p la t form and then down some stairs. Due t o  t h e  ever  
changing s t a t e  of t h e  a r t  and t h e  u t i l i z a t i o n  of new equipment i n  a small 
a r e a ,  i t  has been necessary  t o  s t a c k  e l e c t r o n i c  equipment on top of  each 
o t h e r  i n  o rde r  t o  conduct tests. The amount of equipment i n  t h i s  small area 
has  precluded t h e  p o s s i b i l i t y  of  having a work bench o r  desk i n  the  area. 
Construction of t h i s  c o n t r o l  room w i l l  provide an  adequate  room f o r  equipment 
and s u i t a b l e  working area f o r  personnel .  

Construct ion w i l l  

The new systems w i l l  be  ex tens ions  of t h e  e x i s t i n g  

3. Construct ion of  Technical Service F a c i l i t y  a t  Edward Tes t  
S t a t  ion  (ETS) 230,000 

This p r o j e c t  w i l l  provide f o r  t h e  cons t ruc t ion  of a 2,700-square 
foo t  (245  m2) concre te  masonry u n i t  s t r u c t u r e .  
condi t ioned as requi red  and inc lude  High Eff ic iency  P a r t i c u l a t e  A i r  F i l t e r  (tEPA) 
f o r  t he  "cl.ean" area. Standard p a r t i t i o n s ,  drop c e i l i n g s ,  f l o o r  t i l e ,  and r e s t  
rooms w i l l  a l s o  be included.  This bu i ld ing  w i l l  provide a major increment of a 
c e n t r a l  fac:Flity designed t o  conso l ida t e  the  major, nonhazardous t echn ica l  sup- 
po r t  a r t i v l . t i e s  a t  ETS. These func t ions  inc lude  ins t rumenta t ion  r e p a i r  and 
Cal ibra t ion . ,  chemical l abo ra to ry ,  t ransducer  c a l i b r a t i o n  and r e p a i r  and a small 
c lean  assenibly c a p a b i l i t y .  
opera t ions  i n  a s i n g l e  up-to-date  l abora to ry  type  bui ld ing .  Ins t rumenta t ion  
work i s  c u r r e n t l y  i n  10 '  x 45'  (3.lm x 13.9m) and 8' x 35' (2.4m x 10.7m) 
s tandard  trailers; t h e  c l ean  l abora to ry  i s  i n  a 15-year o ld  d e t e r i o r a t e d  
t ra i ler ;  t h e  chemical l abo ra to ry  i s  i n  a 29-year o l d  "temporary" s tud  and 
s tucco,  muc:€i modified bui ld ing .  Maintenance c o s t s  are excess ive ,  some 
p r o j e c t  environmental requirements cannot be met, ope ra t ion  and admin i s t r a -  
t i o n  c o s t s  ;ire excessive.  Hazardous chemicals have t o  be shipped o f f  
ETS f o r  necessary a n a l y t i c a l  work f o r  l a c k  of c a p a b i l i t y .  This  p r o j e c t  
would a c c e l e r a t e  demoli t ion of o l d e r  bu i ld ings  and trailers t h a t  are no 
longer  economical t o  maintain and i s  t h e  key element of work t o  i n i t i a t e  
implementa1::ion of t h e  ETS Master Plan. 

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

This  f a c i l i t y  w i l l  be designed t o  conso l ida t e  s c a t t e r e d  

E. JohnsoriSpace Center $50,000 

1. Adckitj-on t o  Pyrotechnics  T e s t  F a c i l i t y ,  Bui lding 352 50,000 

ThiA p r o j e c t  w i l l  provide a d d i t i o n a l  space i n  the  Pyrotechnics  T e s t  
F a c i l i t y ,  Ilriil-ding 352, to permit  t o t a l  q u a l i f i c a t i o n  of i n i t i a t o r s  and 
f l i g h t - t y p e  hardware f o r  t he  space s h u t t l e  program because e x i s t i n g  space 
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i s  i n s u f f i c i e n t  t o  house a l l  t h e  test  equipment r equ i r ed  f o r  s h u t t l e  
q u a l i f i c a t i o n  t e s t i n g  a t  any one t i m e .  The work inc ludes  enc los ing  t h e  con- 
crete apron area  on t h e  e a s t  s i d e  o f  t h e  b u i l d i n g  t o  make i t  an i n t e g r a l  part: 
o f  t he  e x i s t i n g  high bay area. The access d r i v e  and walkweys w i l l  b e  ex- 
tended t o  t h e  new door on t h e  east s ide .  The v i b r a t o r  system cool ing  tower, 
e x t e r i o r  l i g h t i n g ,  and f i r e  alarm systems w i l l  be  re loca ted .  The new area 
w i l l  b e  providhed wi th  i n t e r i o r  l i g h t i n g ,  e lectr ical  c i r c u i t s ,  and hea t ing  
and a i r  condi t ion ing  duc ts .  

F. Langley-Research Center $67 5,000 

1. Addit ion t o  Environmental and Space Science Laboratory,  
Bui lding 1250 245 , 000 

O f f i c e  space i s  r equ i r ed  f o r  Environmental and Space Science 
Divis ion personnel  a d j a c e n t  to  t h e  l a b o r a t o r y  space they a re  p r e s e n t l y  
u t i l i z i n g  i n  Bui lding 1250. This  p r o j e c t  w i l l  p rovide  a 5,000-sq. f t .  
(465 m2) g ross  f l o o r  area o f f i c e  a d d i t i o n  on t h e  w e s t  end o f  t h e  bu i ld ing .  
The a d d i t i o n  w i l l  b e  cons t ruc ted  wi th  a r e in fo rced  conc re t e  foundat ion and 
f l o o r  s l a b s ,  a s t r u c t u r a l  s t ee l  frame, and b r i c k  veneer c a v i t y  w a l l s  w i th  
i n s u l a t e d  metal  panel window u n i t s .  A l l  necessary  hea t ing ,  v e n t i l a t i n g ,  a i r  
condi t ion ing ,  l i g h t i n g ,  and e lec t r ica l  power d i s t r i b u t i o n  w i l l  a l s o  be  pro-  
vided. Seventeen people  w i l l  b e  moving i n t o  t h e  new a d d i t i o n  from t ra i lers ,  
wi th  s ix  of t h e s e  a l s o  vaca t ing  l abora to ry  space i n  Bui lding 1293B. Twenty- 
f ive  people w i l l  b e  moving from l abora to ry  space i n  Bui lding 1250 t o  t h e  new 
add i t ion .  Because of  i t s  unique chemistry and b io logy  l abora to ry  accommo- 
da t ions ,  Bui lding 1250 provides  t h e  l o g i c a l  f a c i l i t y  f o r  t h e  conso l ida t ion  
of  t he  environmental  q u a l i t y  research  and t h e  high bay area provides  ex-  
c e l l e n t  space f o r  advanced technology l abora to ry  development a c t i v i t y .  A t  
t h e  p re sen t  t i m e  t h e r e  are 105 people  occupying t h e  bui ld ing .  Since t h e  
b u i l d i n g  was designed wi th  o f f i c e  space f o r  on ly  60 people ,  many of t h e  
occupants a r e  us ing  l abora to ry  areas f o r  o f f i c e s ,  and t h e r e  i s  severe 
crowding i n  t h e  e x i s t i n g  o f f i c e  space (less than  90 sq. f t . / i n d i v i d u a l ) .  
The Langley environmental  q u a l i t y  program has  reached t h e  p o i n t  where t h e  
l abora to ry  a r e a  used as o f f i c e  space i s  badly  needed f o r  research .  This  
l abora to ry  Epace i s  expensive and i t  i s  c o s t  e f f e c t i v e  t o  c o n s t r u c t  t h e  
proposed o f f ' i ce  a d d i t i o n  t o  Building 1250 t o  c a p i t a l i z e  on e x i s t i n g  
1aborat.ory a r e a s  and t o  a l lev ia te  overcrowding. 

2. Cons,truction o f  Adminis t ra t ive  Management Bui lding 240,000 

Space i s  requi red  on t h e  West Area f o r  r eco rds  and personnel  from 
t h e  Personnel Div is ion  which are now loca ted  i n  t h e  East Area. 
c o n s i s t s  of a new masonry s t r u c t u r e  of  approximately 5,000 square f e e t ,  
(465 m2) gross a rea .  It w i l l  b e  loca t ed  on t h e  southwest corner  of  t h e  
i n t e r s e c t i o n  cbf A m e s  Road and Moffet t  Road and w i l l  house approximately 
40 people.  The bu i ld ing  w i l l  i n i t i a l l y  b e  provided wi th  c o r r i d o r s ,  rest 
rooms, and mechanical equipment room, wi th  t h e  remaining areas ' l e f t  open t o  
provide maximum f l e x i b i l i t y .  Eighty-f ive pe rcen t  of t h e  Cen te r ' s  workforce 
i s  loca ted  i n  t h e  West Area wh i l e  t h e  bulk  o f  personnel  d i v i s i o n  s t a f f  i s  i n  

This  p r o j e c t  
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t he  East A r e a , ,  The d i s t a n c e  of  four  m i l e s ,  each way, t o  conduct personal  
t ransact ion: ;  i-s both c o s t l y  and i n e f f i c i e n t  wh i l e  a t  t h e  same t i m e  i n h i b i t i n g  
t h e  t o t a l  f-iivolvement o f  t h e  personnel  s t a f f  i n  providing c o n s u l t a t i o n  and 
advice ,  due t o  t h e i r  phys i ca l  l oca t ion .  Another c o s t l y  t r a d e  o f f  p i v o t s  
around t h e  i n t e g r a t i o n  of  t h e  resources  management systems involv ing  p a y r o l l  , 
bus iness  d a t a  systems d i v i s i o n ,  and t h e  personnel  r eco rds  u n i t .  Cen t r a l i za -  
t i o n  o f  per:;ormel members w i l l  g r e a t l y  reduce t h e  b u i l t - i n  " t i m e  lag" f o r  
t h e  nurnerou:; clai.ly i n t e r f a c e s  now encountered under t h e  p r e s e n t  East Area- 
West Area s p l i n t e r i n g .  

3 .  Adc1:ition f o r  Tra in ing  F a c i l i t y ,  Bui lding 1194 $190,000 

This  p r o j e c t  p rovides  f o r  a n  a d d i t i o n  t o  t h e  e x i s t i n g  Library ,  
B-1194, t o  be  used f o r  t r a i n i n g  i n  t h e  West Area a t  LaRC. The a d d i t i o n  w i l l  
have appro,::-mately 4,000 sq. f t .  (372 m2) o f  classroom and a d m i n i s t r a t i v e  
space,  inc1.udj.ng necessary  rest rooms and hallways.  The Cen te r ' s  broad 
gauged t r a i n i n g  programs c r i t i c a l l y  need a d d i t i o n a l  space.  These programs 
inc lude  appi:enti.ce t r a i n i n g ,  equal  employment t r a i n i n g ,  secretar ia l ,  and 
upward mobil-ity programs; and renewed emphasis upon s h o r t  courses  and 
spec ia l i zed  seminars t o  be  o f f e r e d  l o c a l l y .  
an  i n t e r i m  rieitsure i s  only  a temporary s o l u t i o n  because t h e  space  u t i l i z e d  
i s  inadequate ,  has  l i m i t e d  l i f e  and h ighe r  maintenance c o s t s .  Tra in ing  i s  
r ece iv ing  i.Iicreasing a t t e n t i o n  and t h i s  a d d i t i o n  i s  v i t a l l y  needed t o  meet 
i d e n t i f i e d  needs. 
t h e  need f o r  several hundred t r i p s  pe r  week wi th  t h e  a t t e n d a n t  l o s t  t i m e  
involved . 

The p resen t  u se  o f  trailers as 

Phasing ou t  classroom space i n  t h e  East  Area w i l l  c u r t a i l  

L e w i s  Fksearch Center $185,000 G* ---- 
1. Shop Addit ion t o  8 x 6 - Foot Supersonic Wind Tunnel, 

Bui.l.di.ng No .  55 80,000 

Thi.:; p r o j e c t  w i l l  p rovide  f o r  a new shop bu i ld ing  63' x 30' x 22' 
h igh  (1.9.2111 x 9,lm x 6.7m) t o  b e  cons t ruc ted  ad jacen t  t o  Bui lding 55, 
8 x 6 Supersonic Wind Tunnel (SWT) and Building 56, t h e  S t r u c t u r a l  Dynamics 
Laboratory. The w a l l s  o f  t h e  a d j a c e n t  bu i ld ings  w i l l  b e  used f o r  two s i d e s  
and t h e  o t h e r  s i d e s  w i l l  b e  cons t ruc t ed  o f  conc re t e  block. The roof  w i l l  be 
s tee l  j o i s t ,  metal deck and b u i l t - u p  roofing.  Electr ical  service, l i g h t i n g ,  
hea t ing  and ot:her services w i l l  be  provided. The shop w i l l  have a monorail 
and h o i s t  w i t h  l a r g e  ro l l -up  door. 
grade. 

The f l o o r  w i l l  be  a conc re t e  s l a b  on 

Over the  yea r s  t h e  Spacecraf t  P repa ra t ion  Area and Environmental 
T e s t  Area ha.s slowly expanded t o  a p o i n t  where t h e  8 x 6 SWT suppor t  group 
no longer  h a s  a s u i t a b l e  work area i n  which t o  perform t h e i r  d u t i e s .  
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The proposed new a d d i t i o n  of 1890 sq. f t .  (175.6m2) w i l l  provide 
enough addit:j.ortal space t o  permi t  rearrangement of p r e s e n t  f a c i l i t i e s  i n  a 
manner t h a t  wil.1 provide  s u i t a b l e  area f o r  t h e  8 x 6 SWT service support  
group. 

2. Addi.l:ion t o  Engine Research Building (ERB) No. 5 
(0ff i .ce  Sec t ion)  $105,000 

This p r o j e c t  w i l l  provide a needed second f l o o r  s a f e t y  ex i t  f o r  t h e  
personnel  i n  t h e  ERB o f f i c e  sec t ion .  
t o  only  one ex i t  which does n o t  m e e t  t h e  s a f e t y  s tandards .  The a d d i t i o n  
w i l l  be  a maixhing b r i c k  s t r u c t u r e ,  two f l o o r s  i n  h e i g h t ,  w i th  b u i l t - u p  roof  
and r e loca ted  rxitching aluminum sash. It w i l l  i nc lude  hea t ing ,  a i r  con- 
d i t i o n i n g  and e lec t r ica l  work. 
top and bottom,, 
p re s  en t suri.-ound ings  and b e  e s t h e t i c a l l y  p l ea  s ing.  

P resen t ly  t h e  personnel  have access 

The new s ta i rway w i l l  have metal f i r e  doors  
Design of  t h e  s t r u c t u r e  and s i t e  changes w i l l  b lend wi th  

A t  t h e  p r e s e n t  time, two means of  eg res s  from t h e  second f l o o r  
o f f i c e  sectfion of ERB No.  5 which meet code and s a f e t y  requirements  do n o t  
exist .  The .?reposed a d d i t i o n  would inco rpora t e  an  accep tab le  second means 
of  egress .  In a t ld i t ion ,  a much s a f e r  and a c c e s s i b l e  en t rance  and e x i t  would 
b e  provided on t h e  f i r s t  f l o o r  f o r  s t r e t c h e r  p a t i e n t s  o f  t h e  Medical Serv ice  
Unit. 

H. Wallops F l i g h t  Center $145,000 

1. Construct ion o f  Addit ion t o  A i r f i e l d  Radar Control  
Bui ld ing ,  A-41 145 , 000 

This  p r o j e c t  provides  f o r  an 1,800-square foot (167 mL) a d d i t i o n  
t o  the  West s i d e  of e x i s t i n g  Building A-41. This  w i l l  i nc lude  r e s t  room 
f a c i l i t i e s ,  s t o r a g e  area, o f f i c e  and shop areas. This  a d d i t i o n  i s  t o  be 
cons t ruc ted  of  masonry w a l l s  over concre te  foundat ion and r e in fo rced  
concre te  f l o o r  s l a b .  The roof  s t r u c t u r e  s h a l l  be shed type  and a t t ached  
t o  t h e  e x i s t i n g  roof framing on Building A-41. The new area s h a l l  have 
a suspended a c o u s t i c a l  c e i l i n g ,  e lec t r ica l  power, l i g h t i n g ,  hea t ing ,  
v e n t i l a t i o n  and a i r  condi t ion ing .  A s e p t i c  tank and d r a i n  f i e l d  system, 
new w e l l  system and extended bituminous parking area w i l l  a l s o  he provided. 
Since the  i n s t a l l a t i o n  of t he  b a s i c  r a d a r  system equipment, o t h e r  a s s o c i a t e d  
equipment h a s  been added. A l l  of t h i s  equipment! has  been concent ra ted  i n  
order  t o  minimize impacting t h e  o f f i c e  and shop areas. This  has  c rea t ed  
ope ra t iona l  problems, e s p e c i a l l y  wi th  t h e  number of people  i n  t h i s  one 
l a r g e  room. It i s  now planned t o  add e i g h t  more racks  of p r o j e c t  support  
equipment which w i l l  r e q u i r e  us ing  t h e  p re sen t  o f f i c e  and shop areas. 
This  w i l l  make necessary  t h e  a d d i t i o n s  provided by t h i s  p r o j e c t .  
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I. V a r i o u s - k c a t i o n s  $1,700,000 

1. Cons t ruc t ion  of Support F a c i l i t i e s  f o r  Mobile Lasers 
(LAGEOS) a t  Various Locat ions 1,310,000 

This p r o j e c t  w i l l  p rovide  f o r  t h e  cons t ruc t ion  o f  support  f a c i l i t i e s  
f o r  t h e  p e r i o d i c  l o c a t i o n s  o f  seven mobile, p r e c i s e  laser t r ack ing  s t a t i o n s  
t o  suppor t  t h e  Laser  Geodynamic S a t e l l i t e  (IAGEOS). This  p r o j e c t  i s  de-  
s igned t o  d e f i n e  t h e  g loba l  t e c t o n i c  p l a t e s ,  p l a t e  motion (ear thquakes) ,  
p l a t e  stress and informat ion  about  f a u l t  s t r u c t u r e s .  The c o n s t r u c t i o n  w i l l  
c o n s i s t  of s i t e  c l e a r i n g ,  grad ing ,  road cons t ruc t ion ,  e r e c t i o n  of  temporary 
s h e l t e r s ,  t ra i le r  hards tands ,  bo res igh t  towers, wind holddowns, groundings 
and sanitary f a c i l i t i e s .  Higher c o s t s  are es t imated  a t  t h e  remote si tes 
due t o  t h e i r  d i s t a n c e s  from suppor t ing  c e n t e r s  and a r e a  l o c a t i o n s .  A l l  
c o s t s  have been t a i l o r e d  t o  t h e  proposed sites. 

The es t imated  c o s t  to  c o n s t r u c t  t h e s e  f a c i l i t i e s  a t  these  l o c a t i o n s  
ranges from. $100,000 t o  $235,000. 

Eacf. of t h e  seven sites w i l l  b e  managed as a s e p a r a t e  p r o j e c t  
because o f  the d i f f e r e n t  l o c a t i o n s  envolved. This  i s  t h e  second increment 
o f  t h e s e  LAC:ECIS p r o j e c t s .  
$980,000. 

The f i r s t  encrement w a s  funded i n  EY 1975 a t  
The. subsequent t h i r d  increment w i l l  be  approximately $750,000. 

2. 1ns t : a l l a t ion  of Commercial Power Serv ice  t o  Rosman 
(STIIN) S t a t i o n  240,000 

This; p r o j e c t  provides  f o r  t h e  i n s t a l l a t i o n  o f  a commercial power 
service t o  t:he. Rosman STDN s t a t i o n .  The system w i l l  p rovide  overhead c a b l e  
s e r v i c e  to  w i t h i n  2,000 f e e t  (610m) of t h e  s i te ,  d i r e c t  b u r i a l  c a b l e  
i n s t a l l a t i o n  from t h i s  p o i n t  t o  t h e  power p l a n t  and s u i t a b l e  outdoor  switch-  
gear  and t ransformers  t o  apply  t h e  service t o  t h e  s i t e  load  via the  e x i s t i n g  
d i s t r i b u t i o n  system. This p r o j e c t  w i l l  i n c r e a s e  t h e  r e l i a b i l i t y  o f  s t a t i o n  
power by prcivi.ding two independent sources  and a l s o  w i l l  reduce ope ra t ing  
cos t s .  

3 .  Const ruc t ion  and Addit ions to F a c i l i t i e s  a t  
I n d u s t r i a l  P l a n t s  150,000 

Thi.:; p r o j e c t  provides  f o r  t h e  minor f a c i l i t y  cons t ruc t ion  needs a s  
requi red  at: t h e  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 -  
ties. 
e r e c t i o n  of b u i l d i n g s  and s t r u c t u r e s ,  i n s t a l l a t i o n  of equipment, assembly of  
a new f a c i I L t y ,  a replacement f a c i l i t y ,  o r  t h e  a d d i t i o n  t o  an  e x i s t i n g  
f a c i l i t y  as:;oc:iated wi th  t h e  NASA i n d u s t r i a l  p l a n t s .  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  work of  t h i s  n a t u r e  which w i l l  arise b u t  cannot be  
specif ical1.y i d e n t i f i e d  a t  t h i s  t i m e .  The work t o  be  included i.n t h i s  
p r o j e c t  must lie accomplished dur ing  t h i s  t i m e  i n  o rde r  to  meet genera l  NASA 
requirement::; a t  t h e s e  i n d u s t r i a l  p l a n t s .  

This work which i s  n o t  d i r e c t l y  program r e l a t e d  involves  t h e  necessary  
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MISCELLANEOUSPROJECTS LESS THAN $50,000 IZACH $750,000 

TOTAL $5,000,000 

FUTURE CoF EZIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

It is estimated that between $4 and $6 million per year will be 
required for the continuation of this essential minor construction work at 
NASA field installations and Government-owned industrial plants engaged in 
NASA activities. 
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CONSTRUCTION OF FACILITIES 

LOCATION Various Locat ions 

J u l y  1, 19 ; l tL  September 30, 1976 CoF ESTIMATE $2,950,000 4. 

J u l y  1, 1976 - September 30, 1976 Estimates 

PROJECT TIT1,E Minor Construct ion of New F a c i l i t i e s  and Addit ions t o  
- Exis t ing  F a c i l i t i e s  Not i n  Excess of $250,000 P e r  P r o j e c t  

COGNIZANT :L -- NSTALLATION : Various Locat ions 

LOCATION OF PROJECT: Various Locat ions --- 
COGNIZANT lPRO(;RAM OFFICE: O f f i c e  of t he  NASA Comptroller 

SUMMARY PUl$ESE AND SCOPE: 

To provide Eor 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  Governrnent-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 .  This  
provides  f o r  minor p r o j e c t s  involv ing  t h e  cons t ruc t ion  of 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  of which i s  es t imated  
t o  be n o t  :in excess  of $250,000. 
during t h e  ?er iod  J u l y  1, 1976 t o  September 30, 1976 t o  f u r t h e r  improve 
the  use fu lness  of NASA’s phys ica 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  the  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  i s  necessary  

PROJECT J U8‘CIPI CATION : -- 
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  arid adapt ions  r equ i r ed  by changing technology and mission needs,  
as w e l l  as by new f a c i l i t y  requirements  generated by r e sea rch ,  development, 
t e s t ,  and :like ac t iv i t ies .  I t e m s  inc luded  i n  t h i s  p r o j e c t  r e f l e c t  work 
which must be provided f o r  dur ing  t h e  per iod  J u l y  1, 1976 - September 30, 
1976 t o  meet genera l  NASA i n s t a l l a t i o n  requirements o r  t echn ica l  f a c i l i t y  
needs. 

This work i s  n o t  s o l e l y  o r  p r imar i ly  r equ i r ed  t o  support  s p e c i f i c  researchi 
o r  developrnent programs. However, included are those  items which are re- 
qui red  t o  meet t:he p a r t i c u l a r  needs of  one o r  more s p e c i f i c  r e sea rch  o r  
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development programs and which can be adequately i d e n t i f i e d  a t  t h e  t i m e  of 
submission o:E t h i s  budget e s t ima te .  Items of work proposed t o  be accomplished 
wi th in  t h i s  program during the  q u a r t e r  year  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  tota1:l ing about $5 mil l ion .  This  s e l e c t i o n  has  been made on the  b a s i s  
of t h e  r e l a t i v e  urgency of each i t e m  and t h e  expected r e t u r n  f o r  i t s  accomplish- 
ment 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  the  course  of t h i s  q u a r t e r  yea r  some rearrangement of 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 -within t h e  r e sources  a l l o c a t e d .  

PROJECT DESCRIPTION : 

Ten ta t ive  ,subprojects of work t o  be considered f o r  accomplishment under 
t h i s  e s t i m a t e  a r e  ou t l ined  under "PROJECT COST ESTIMATE" and t o t a l  $2,950,000. 
Of t h i s  t o t a l ,  $2,000,000 r e p r e s e n t s  d i s c r e t e  work packages a l l  of which re- 
f l e c t  requirements a t  des igna ted  NASA f i e l d  i n s t a l l a t i o n s  which w e r e  n o t  
included i n  p r i o r  yea r  budget estimates. An a d d i t i o n a l  amount of $500,000 
i s  included for  t h e  accomplishment of p r o j e c t s  which had previous ly  been 
scheduled i n  p r i o r  yea r  budget estimate bu t  which could n o t  then be under- 
taken due t o  the  need t o  r e v i s e  t h e  l i s t i n g  of work t o  be accomplished 
wi th in  t h e  a l l o c a t e d  r e sources  f o r  a given f i s c a l  year .  These r e v i s i o n s  
a r e  i n  keeping wi th  t h e  b a s i c  i n t e n t  of t h i s  program and a l low f o r  the  
accomodat ion  of urgent  bu t  unforeseen f a c i l i t y  p r o j e c t  work which could n o t  
f u l l y  q u a l i t y  f o r  accomplishment under Sec t ion  l ( g )  as unforeseen program- 
matic  needs. Also inc luded  i s  $450,000 as a "lump sum" amount t o  provide 
f o r  f a c i l i t i e s  work of  t h e s e  types (new cons t ruc t ion  and a d d i t i o n s )  
es t imated  t o  c o s t  n o t  i n  excess  of $50,000 f o r  each p r o j e c t .  
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Minor Construct ion 
J u l y  1, 1976 - September 30, 1976 

PROJECT COS?' -- ESTIMATE: 

A. Ames Research Center ---- 

1. Add.i.ti.on t o  the  Space S u i t  Physiology Laboratory,  
Bui. 1.d i.ng N - 2 39A 

$155,0013 

75 , 000 

This  p r o j e c t  provides  f o r  t$e a d d i t i o n  of a mezzanine deck 
of approximately 1,500 sq. f t .  (139 m2) over e x i s t i n g  environmental  
chambers which w i l l  ad jo in  the  p re sen t  mezzanine o f f i c e  area of t he  l i f e  
sc iences  h igh  bay, Building N-239A. By extending the  new passageway v i a  
a catwalk w i t h i  a r a i l i n g ,  a second e x i t  s ta i r  w i l l  be provided €or both 
the  new 1abora.tory spaces  and the  e x i s t i n g  o f f i c e s .  
system w i l l  be provided. Ex i s t ing  water and f i r e  p r o t e c t i o n  s p r i n k l e r  
system w i l l  be extended t o  the  new f a c i l i t y .  These new l a b o r a t o r i e s  w i l l  
p r imar i ly  be u t i l i z e d  t o  support  a v a s t l y  expanded program of space s u i t  
invest i .gat ions i n t o  t h e  mechanisms of metabol ic  and thermal c o n t r o l ,  and 
f l u i d  balance and e l e c t r o l y t e  s h i f t s  w i th in  the  body as inf luenced  by the  
e x i s t i n g  S F I Z L C ~  s u i t s  and t h e i r  l i f e  support  systems. Secondari ly ,  t hese  
new l abora tmy  spaces  w i l l  accommodate the  l a b o r a t o r i e s  loca ted  i n  Bui lding 
239 which w i l l  be l o s t  a s  a r e s u l t  of an urgent  requirement t o  expand the  
Human Reseawch F a c i l i t y  which again,  i s  i n  d i r e c t  support  of t he  s p a c e  
shu t  t 1 e prograun. 

A new hea t ing-cool ing  

2.  Addlj.ti.on t o  Shop Area of t he  Arc J e t  Laboratory,  
Bui.l.di.ng N- 238 80,000 

Thi E: p r o j e c t  provides  an "L"-shaped a d d i t i o n  of approximately 
1,800 sq. f't:. (167 m2). Approximately one- th i rd  of t h i s  space i s  devoted 
t o  labora tory  space f o r  ins t rumenta t ion  and c a l i b r a t i o n  and the  remainder 
f o r  model prepara t ion .  These a c t i v i t i e s  are p resen t ly  loca ted  i n  Bui lding 
N-238 which i s  too small f o r  t hese  funct ions.  I n  add i t ion ,  t he  personnel  
working i n  t h i s  area experience work i n t e r r u p t i o n s  because t h e  area must 
be c l ea red  during Arc Jet  opera t ion .  
Panel Test  I ' a c i l i t y  i s  c u r r e n t l y  ope ra t iona l  wi th  the  test t i m e  of t h e  
a r c  inc:reased from a minute t o  30 minutes or  more. Sa fe ty  and e f f i c i e n c y  
cons idera t ions  r e q u i r e  t h a t  a s a f e  work area, separa ted  from the  arc j e t  
opera t ion ,  be provided. 
reynolcls numiber m i l i t a r y  r e sea rch ,  and inc ludes  the  g i a n t  p lane t  p i l o t  
program. 

The I n t e r a c t i o n  Heating S h u t t l e  

The f a c i l i t y  suppor ts  space' s h u t t l e  and h igh  
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B. Goddardl - s a c e  Flight Center $595 , 000 - 
1. Addliti.on to the Environmental Testing Facility, 

Bul.1.di.ng 10 245,000 

This project provides for the construction of a 7500-sq. ft. (697 m2> 
addition to the Environmental Testing Facility, Building 10 for about fifty 
Systems Re1.iahility Directorate personnel. 
4000 sq. ft., (372 m2) of office space and 3500 s q .  ft. (325 m2) of laboratory 
space,will support the planned relocation of these personnel which in turn 
permits the consolidation of the now fragmented Quality Assurance Division 
and the parent. Directorate into two facilities. Such relocation will permit 
a more effective use of the available space, eliminate current difficulties 
resulting froni communications and coordination problems between organizational 
elements, arid will provide for a more effective and functionally efficient 
operation. Included in this addition will be partitioning, lighting, heating, 
ventilating arid air conditioning, rest room facilities and utilities 
to meet: the requirements of the functions being consolidated in Building 10. 
The space being vacated will be utilized by personnel in the Projects Direc- 
torate who are presently housed in leased space. 

This addit ion, which provides 

This; project is the second phase of a GSFC long term program under- 
taken in fl.scarl year 1975 to significantly improve the utilization of avail- 
able space rrt the Center, The first phase involved the modification of three 
separat:e faxilities totaling approximately 65,000 net s q .  ft. (6039 m2) of 
office, latloratory and storage space at a cost of $890,000. It is anticipa- 
ted that adlclit:ional resources may be required in subsequent years for further 
improvement in space utilization necessary to properly accommodate the Center's 
changes in workload and manpower requirements. 

2. Co~ir;truction of Display Area Adjacent to Space 
Pro,jects Building 1 105,OO'O 

This project provides for the construction of a 3,600-sq. ft. (334 m2) 
partially c~iic:losed area adjacent to Building 1 for the display of space 
oriented e:chibits, The large number of visitors justifies the need for a 
display area where visitors can view flight hardware and spacecraft exhibits. 
The need for  this facility will become more pressing due to the expected in- 
crease in visitors during the 1976-1977 time frame. 

3.  Coiistjeuction of Addition to Instrument Construction 
and Ins tallat ion Laboratory, Building 5 245 , 000 

This project provides for the construction of a 6,000-sq. ft. (558 2 )  
mezzanine i313dition over the south wing of the Instrument Construction and In- 
stallation Laboratory, Building 5. A structural steel and concrete mezza- 
nine is plilnned with partitions and finishes suitable for the laboratory 
and office xcupancy. The mezzanine will enable the relocation of various 
elements oE the Sounding Rocket Division of the Engineering Directorate into 
a centralized location. This project will provide for more efficient oper- 
ation of the sounding rocket program which encompasses activities from pro- 
ject initiation through launch in support of scientific and applications 
research. 
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C. J e t  Propi l lLon Laboratory $480,000 

1. Construct ion of Addit ion t o  Lumber S torage  Building,  
Bui lding 234 105 , 000 

'This p r o j e c t  w i l l  provide f o r  approximately 1,200 square f e e t  
(110 m2) of  ixdditional area a t  t he  east of Bui lding 234 p l u s  rearrangements 
t o  a 250-squixre f o o t  (23 m2) e x i s t i n g  locker  room i n  Building 234. 
p r o j e c t  w i l l  s u b s t a n t i a l l y  improve working cond i t ions  f o r  many of t h e  
craf tsman a t  .JPL by providing a badly needed rest room and c l ean  up 
f a c i l i t y ,  i s o l a t e d  work areas f o r  foremen, a lock and key shop and r ep lace -  
ment of o ld  'L8xlser equipment wi th  modern, adequate  change f a c i l i t i e s .  
Construct ion vi11 be s i n g l e  s t o r y ,  s l a b  f l o o r  and conc re t e  block w a l l s  t o  
match the  e x i s t i n g  bui ld ing .  A metal pan and l igh tweight  concre te  roof  
w i l l  c a r r y  a 'loit mopped moisture  b a r r i e r .  
change areas w i l l  be  s tandard  i n d u s t r i a l  cons t ruc t ion  and a f f o r d  
reasonable  p:rivacy f o r  t he  men. This work i s  r equ i r ed  because t h e r e  
are no res t  :cooin f a c i l i t i e s  on t h e  f i r s t  f l o o r  of t he  Carpenter  Shop, 
Bui lding 201, o:c i n  t h e  S torage  Building 234. Some 20 t o  30 craf tsmen 
work ou t  of the.se areas and are  forced t o  use  very minimum change 
f a c i l i t i e s  and have no "wash up" c a p a b i l i t y  a v a i l a b l e  t o  them. Near- 
by o f f i c e  f a c i l i t i e s  are occas iona l ly  used, r e s u l t i n g  i n  excess ive  d i r t  
and maintenance c o s t s .  The lock  and key shop needs t o  be r e loca ted  f o r  
superv is ion  ,and e f f i c i e n c y  i n  opera t ion .  
area" wi th  su f f i c : i en t  rest room f a c i l i t i e s ,  l a r g e r  lockers  t h a t  are 
adequate f o r  a man's e f f e c t s ,  and a p l a c e  wi th  reasonable  pr ivacy 
t o  c l ean  up 'st the  end of  t h e  day. 

The 

R e s t  rooms, shower and 

The men need a "headquarters  

2. Construct ion of  Cast and Cure Building No. 1 f o r  
Soli 'd P,rocessing Line,  Edwards T e s t  S t a t i o n  (ETS) 165 , 000 

This p r o j e c t  provides  f o r  t h e  cons t ruc t ion  of a 500-square 
f o o t  (46.5 m2) s tandard  m e t a l  s t r u c t u r e .  
s t r u c t e d  over a concre te  f l o o r  s l a b  and w i l l  con ta in  a c e n t r a l l y  
loca t ed  underground cur ing  oven. The mechanical equipment w i l l  
occupy an a r e a  of 160 square  f e e t  (14.9 m z ) ,  and t h e  s o l i d  f u e l s  
c a s t i n g  and cur ing  ope ra t ions  w i l l  be  loca t ed  i n  an area of 340 
square  f e e t  (31.6 m2). 
c o n t r o l l e d  between 500F (10Oc) and 200°F (94%) us ing  ho t  o r  c h i l l e d  
c i r c u l a t i n g  water and fans .  A monorail  c rane  provides  f o r  handl ing 
of t he  motor cases  and t h e i r  i n s e r t i o n  i n t o  the  below f l o o r  oven. 
The f a c i l i t y  w i l l  be v e n t i l a t e d  only.  The p r o j e c t  i nc ludes  ex tens ion  
o f  the  requi red  access  roads ,  underground ex tens ion  of t he  ETS sup- 
por t ing  u t i l i t i e s ,  and r e l o c a t i o n  of per imeter  fencing as r equ i r ed  
by appropr i a t e  s a f e t y  manuals. P re sen t  composite base s o l i d  pro-  
p e l l a n t s  cannot supply t h e  s p e c i f i c  impulse requirements  f o r  
f u t u r e  p lane tary  missions of t he  s e r i e s  b u t  t he  new double base systems 
t h e o r e t i c a l l y  a r e  a b l e  t o  accomplish t h i s .  

The bu i ld ing  w i l l  be con- 

The underground cur ing  oven i s  temperature 
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The new p r o p e l l a n t  systems are hazardous t o  process  and t h e  
s i z e  requirements f o r  r e t r o  motors i n c r e a s e  wi th  s p a c e c r a f t  weight and 
t r a j e c t o r y  vel .oci ty .  Development work i s  necessary  t o  prove t h e  p r a c t i c a l  
f e a s i b i l i t y : ,  o f  t he  t h e o r e t i c a l  p r o j e c t i o n ,  i n  f u l l  scale motors. This 
f a c i l i t y  wi.l.1 permit  t h e  t e s t  program t o  be implemented i n  d i r e c t  support  
of long-range requirements.  

3 .  Const ruc t ion  of Two Oxidizer  Operat ions Buildings , 
Edwards T e s t  S t a t i o n  (ETS) $2 10 , 000 

This p r o j e c t  p rovides  f o r  t h e  cons t ruc t ion  of t h e  fol lowing 
two small bui!ldings: (1) 330-square f o o t  (30.7 m2) bu i ld ing  f o r  
o x i d i z e r  g-cinding, and (2)  720-square f o o t  (67 . O  m2) bu i ld ing  f o r  blending/  
drying operatfions. 
provided. 
each w i l l  hsve a "blow out" w a l l .  
temperature s t a b i l i z e d  us ing  h o t  water hea t ing  and d i r e c t  expansion 
cool ing  equipment. Necessary s a f e t y  items, s p r i n k l e r s ,  c l eane r s  
and exhaust systems are p a r t  of t h i s  p r o j e c t .  These two small gr inding  
and blendin3/drying f a c i l i t i e s  are being planned as t h e  "batch production" 
s i tes  f o r  d o u b l e  base  p r o p e l l a n t s  a t  t h e  Edwards T e s t  S t a t i o n .  These 
p rope l l an t ;  are coming under i n t e n s i v e  Rcjg development as being requi red  
f o r  r e t r o  motors on t h e  long-range requirements.  
a v a i l a b l e  t o  saEely handle  the  q u a n t i t i e s  of f u e l  involved i n  the  a n t i c i p a t e d  
processing opera t ions .  
s a f e t y  c r i t e r i a  requirements as shown on t h e  ETS master plan.  

An access road,  u t i l i t i e s  and fencing w i l l  a l so  be 
The bu i ld ings  w i l l  be  cons t ruc ted  of concre te  block and 

Both bu i ld ings  w i l l  be  i n s u l a t e d  and 

F a c i l i t i e s  need t o  be made 

S i t i n g  of t h e s e  f a c i l i t i e s  w i l l  be i n  accord wi th  

D. Johnson Space Center ---- 160.  OOQ 

1. Construct  Storm Drains ,  400 Area 160,000 

This  p r o j e c t  p rovides  f o r  improving t h e  s torm water dra inage  
The work inc ludes  i n s t a l -  system i n  the  c e n t e r  suppor t  area of  JSC. 

l i n g  a subsur face  s torm sewer p ipe  system, regrading e x i s t i n g  swales, 
cons t ruc t ing  new swales, i n s t a l l i n g  area i n l e t s ,  and paving an o u t f a l l  
s t r u c t u r e  a t  t he  d ischarge  p o i n t  of t h i s  system i n t o  d i t c h  26. The 
storm sewer system i s  r equ i r ed  t o  a l lev ia te  ponding and vege ta t ion  
growth which i s  hampering ground maintenance i n  t h i s  area and which i s  
c o n t r i b u t i r g  t o  excess ive  mosquito breeding. 

E.  Lanpley R.esearch Center 280 , 000 

1. Ad.clit.ion t o  t h e  P l a n t  Sa fe ty  Building,  Bui lding 1248 200 , 000 

Thle h.ea.lth f a c i l i t y  t o  be cons t ruc ted  under t h i s  p r o j e c t  w i l l  
provide s p ~ e :  f o r  a d m i n i s t r a t i v e  a c t i v i t y  , t rea tment  of minor i l l n e s s e s  
and i n j u r y :  performance of  job - re l a t ed  and prevent ive  phys ica l  
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examinations,  a n d  emergency se rv ices .  The cons t ruc t ion  w i l l  be of concre te  
masonry units and b r i c k  - a 4,000-square f o o t  (372 m2) a d d i t i o n  t o  Bui lding 
1248. 
pa t iona l  h e a l t h  a c t i v i t i e s .  
a r e  cu r ren t ly  d ispersed  a t  l o c a t i o n s  t h a t  make coord ina t ion  and communi- 
c a t i o n  d i f f i c u l t  and sometimes delayed. The f a c i l i t y  w i l l  enable  upgrading 
medical func t ions  t o  present-day needs and recognized s tandards .  Coordinated 
r a p i d  response t o  emergencies w i l l  be achieved through t h e  improvement of  
c e n t r a l i z a t i o n  of emergency teams. Ambulance d r i v e r s ,  nu r ses ,  and f i r e -  
f i g h t i n g  personnel w i l l  a l l  be dispatched t o  an emergency scene from a 
s i n g l e  loca t ion ,  and h e a l t h  personnel  may be t r a i n e d  wi th  immediate 
a v a i l a b i l i t y  t o  t h e i r  duty s t a t i o n .  

The a d d i t i o n  i s  proposed t o  p r w i d e  f o r  c e n t r a l i z e d  emergency and occu-- 
The var ious  f a c e t s  of h e a l t h  s e r v i c e s  a t  Langley 

2 .  Addition t o  8-Foot High Temperatures S t r u c t u r e s  
Tunnel (HTST), Bui lding 1265 $80 , 000 

The kork c o n s i s t s  of a s i n g l e  s t o r y  a d d i t i o n  t o  the  southwest 
corner  of the o f f i c e  po r t ion  of Bui lding 1265, t o  add approximately 
1,600 square f e e t  (148 m2) of space t o  t h e  bui ld ing .  
w i l l  match t h e  e x i s t i n g  bu i ld ing  i n  design and cons t ruc t ion .  The 
e x i s t i n g  o f f i c e  space i n  B-1265 w a s  designed t o  se rve  the  minimum 
needs of personnel  conducting a e r o n a u t i c a l  research  i n  the  8-Foot HTST. 
Recently,  wi th  the  a d d i t i o n  of  t he  thermal p r o t e c t i o n  system t e s t  
f a c i l i t y  t o  the  8-Foot HTST complex, and the  f u l l  ded ica t ion  of  both 
these  f a c i l i t i e s  t o  s h u t t l e  development, on a mul t ip l e  s h i f t  b a s i s ,  
i t  has becomre necessary t o  inc rease  t h e  s t a f f  f o r  t he  opera t ion  of 
t hese  f a c i l i t i e s  beyond the  c a p a b i l i t i e s  of  t he  a v a i l a b l e  o f f i c e  space 
i n  B-1265. A t  p re sen t ,  some of t he  p ro fes s iona l  s t a f f  are housed i n  
substandard o f f i c e  space provided by two trailers ad jacent  t o  the  
bui ld ing .  

The a d d i t i o n  

F. Tracking-and Data Acquis i t ion  S t a t i o n s  330,000 

1. Const:ru.ction of Ground Improvement S t r u c t u r e s  a t  
Madrid Complex 330 , 000 

This p r o j e c t  provides  f o r  t he  i n s t a l l a t i o n  of approximately 
9,800 f e e t  (3,000 meters) chain l i n k  fencing approximately 7 f e e t  h igh  
(2.1 m) arouirtd the  per imeters  of t h e  th ree  s t a t i o n s  a t  the  Madrid 
complex. Per imeter  l i g h t i n g  on 20-foot (6  m) poles  which a r e  80 f e e t  
(25 m) apar t  w i l l  be i n s t a l l e d .  The s t a t i o n s ,  a t  t he  p re sen t  time, have 
per imeter  w i r e  s t r and  fence to keep c a t t l e  ou t .  However, chain l i n k  
fence i s  required t o  prevent  i nadve r t en t  or  d e l i b e r a t e  i n t r u s i o n  by 
people.  

a .  I)SN Madrid (2 s t a t i o n s )  (200,000) 

b. STDN Madrid (.L s t a t i o n )  (130,000) 
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G. Various _I,ocat ions  $500,000 

To provide f o r  t he  accomplishment of p r o j e c t  work which had 
prevously been scheduled but  which could no t  then be undertaken due t o  
t h e  need t o  r e v i s e  the  l i s t i n g  of work t o  be accomplished wi th in  the  
a l l o c a t e d  re:301irces f o r  a given f i s c a l  year .  

1. Addfi t i on  t o  Materials Science Laboratory,  Bui lding 
N-240, Ames Research Center (245,000) 

The pro jec t  i s  a s i n g l e  s t o r y  bu i ld ing  add i t ion  t o  the  
High Bay of the  Material Science Laboratory,  Bui lding N-240. 
add i t ion  w i l l  provide approximately 6,000 square  f e e t  of o f f i c e ,  
g raphics  and computer r e l a t e d  equipment areas f o r  r e sea rch  s c i e n t i s t s  
and support  personnel of the  Ames Computational F lu id  Dynamics Branch. 
The p r o j e c t  includes bu i ld ing  s i t e  work and ex tens ion  of u t i l i t y  
l i n e s  i n t o  t h e  add i t ion ,  as w e l l  as complete mechanical and e l e c t r i c a l .  

The 

Approximately 33 research  s c i e n t i s t s  a r e  now as soc ia t ed  with 
the  Ames Computational F lu id  Dynamics Branch, s tudying var ious  
aerodynamic problems of Nat ional  i n t e r e s t ;  t hese  s t u d i e s  are l a r g e l y  
based upon numerical  s imula t ion  and v i s u a l  d i sp l ay  of flow f i e l d s  
about appropr ia te  ob jec t s .  A t  p r e sen t ,  t h i s  group and the  graphic  
equipment requi red  fo r  v i s u a l  s imula t ion  and a n a l y s i s  work, i s  housed 
i n  the  Cent ra l  Computer F a c i l i t y  which i s  a l ready  overcrowded. By 
the  end of FY 1975 about 50 people w i l l  be  a t t ached  t o  t h i s  group and, 
s i m i l a r l y ,  t h e  necessary graphic  and r e l a t e d  equipment w i l l  about 
double. It i s  a l s o  a n t i c i p a t e d  t h a t  Cent ra l  Computer F a c i l i t y  hardware 
w i l l  expand by t h a t  t i m e .  The proposed a d d i t i o n ,  supplemented by the  
e x i s t i n g  o f f i c e  and labora tory  spaces  on the  second f l o o r  of Building 
N-240, i s  necessary t o  r e l i e v e  t h i s  congestion. Fu r the r ,  designing 
the  p r o j e c t  t o  accommodate the  e s s e n t i a l  g raphic  and r e l a t e d  equip- 
ment, w i l l  r e s u l t  i n  improved equipment and personnel  e f f e c t i v e n e s s  
i n  analyzing d a t a  from the  Cent ra l  Computer, ILLIAC I V ,  and o the r  
computers which provide the  c a l c u l a t i o n s  comprising an i n t e g r a l  
p a r t  of t h i s  group 's  research  e f f o r t s .  

2. Addi t ion t o  Blockhouse, Launch Complex 3 6 ,  
Kennedy Space Center (225,000) 

This, p r o j e c t  provides  a 5,100 square foo t  (474 square meters)  
add i t ion  to1 t he  blockhouse annex of t h e  Atlas Centaur Vehicle  
Launch Comp1.ex 3 6 ,  Eastern  T e s t  Range. This  add i t ion  w i l l  p e r m i t  
consoli.datic)n of engineer ing personnel  i n  t h e  blockhouse annex 
and enable  t:he release of 14 trailers p resen t ly  u t i l i z e d  by the  
personnel a.t: t he  blockhouse. 
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C .  ---_---- Various Locat ions $500,000 

To provide f o r  t he  accomplishment of p r o j e c t  work which had 
previods ly  been scheduled bu t  which could not  then be undertaken due t o  
the  need t o  r e v i s e  the  l i s t i n g  of  work t o  be accomplished w i t h i n  t h e  
a l l o c a t e d  ' resources  f o r  a given f i s c a l  year .  

1. Addit ion t o  Mate r i a l s  Science Laboratory,  Bui lding 
N-240, Ames Research Center (240,000) 

The p r o j e c t  i s  a s i n g l e  s t o r y  b u i l d i n g  a d d i t i o n  t o  the  
High Bay of the Material Science Laboratory,  Bui lding N-240. The 
a d d i t i o n  w i l l  provide approximately 6,000 square f e e t  of o f f i c e ,  
g raphics  arid computer r e l a t e d  equipment areas f o r  r e sea rch  s c i e n t i s t s  
and support  personnel  of t h e  Ames Computational Fluid Dynamics Branch. 
The p r o j e c t  inc ludes  bu i ld ing  s i t e  work and ex tens ion  of  u t i l i t y  
l i n e s  i n t o  the  add i t ion ,  as w e l l  as complete mechanical and e l e c t r i c a l .  

Approximately 33 research  s c i e n t i s t s  are now assoc ia t ed  wi th  
the  Ames Computational E:luid Dynamics Branch, s tudying  va r ious  
aerodynamic problems of Nat ional  i n t e r e s t ;  t hese  s t u d i e s  a r e  l a r g e l y  
based upon numerical  s imula t ion  and v i s u a l  d i s p l y  of flow f i e l d s  
about appropr i a t e  o b j e c t s .  A t  p resent ,  t h i s  group and the  graphic  
equipment requi red  f o r  v i s u a l  s imula t ion  and a n a l y s i s  work, i s  housed 
i n  the Cent ra l  Computer F a c i l i t y  which i s  a l r eady  overcrowded. By the  
end of FY 1975 about 50 people  w i l l  be  a t t ached  t o  t h i s  group and, 
s i m i l a r l y ,  the necessary  graphic  and r e l a t e d  equipment w i l l  about 
double. It i s  a l s o  a n t i c i p a t e d  t h a t  Cen t ra l  Computer F a c i l i t y  hardware 
w i l l  expand by t h a t  time. The proposed a d d i t i o n ,  supplemented by the  
e x i s t i n g  o f f i c e  and l abora to ry  spaces  on the  second f l o o r  of Bui lding 
N-240, i s  r eces sa ry  t o  r e l i e v e  t h i s  congest ion.  Fur ther ,  des igning  
the  pro jec t  t o  accommodate t h e  e s s e n t i a l  graphic  and r e l a t e d  equip- 
ment, w i l l  r e s u l t  i n  improved equipment and personnel  e f f e c t i v e n e s s  
i n  ana1yzir.g d a t a  from the  Cent ra l  Computer, ILLIAC I V ,  and o the r  
computers which provide t h e  c a l c u l a t i o n s  comprising a n  i n t e g r a l  
p a r t  of t h j  s group 's  r e sea rch  e f f o r t s .  

2 .  Addi t ion t o  Blockhouse, Launch Complex 36, 
Kennedy Space Center (225,0130:) 

This p r o j e c t  provides  a 5,100 square f o o t  (474 square meters )  
a d d i t i o n  tc1 the blockhouse annex of t he  A t l a s  Centaur Vehicle Launch 
Complex 3 6 ,  E:astern Tes t  Range. This  a d d i t i o n  w i l l  permit  conso l ida t ion  
of  engineer ing  personnel  i n  the  blockhouse annex and enable  the  r e l e a s e  of 
14 t r a i l e r s  p r e s e n t l y  u t i l i z e d  by t h e  personnel  a t  the  blockhouse. 
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3 .  Addition of the Helium Distribution System 
Helium Gas Holder, Building 121, Lewis Research 
Center ($35 ,OOO> 

This project will provide for the construction of 
1,500 linear feet of underground 4-inch line for transporting 
helium gas (resulting from boil-off of liquid helium used in 
Engine Research Building (ERB) research facilities) directly 
to helium purification, storage, and reliquification equipment 
located adjacent to helium gas storage container holders, 
Buildings 121 and 122. 

The existing helium gas holder, Building 120, adjacent 
to the Engine Research Building 5, has deteriorated and is in 
need of replacement unless other helium recovery measures are 
instituted. The proposed line will not only replace the holder, 
Building 120, but will a l s o  eliminate the custly and time con- 
suming present procedure of collecting the helium in the holder, 
pumping it into a tube trailer, and then transporting it to 
Buildings 121  and 122 f o r  temporary storage. Further, the 
present method of handling the helium results in contamination 
which woulc. be eliminated by use of the direct pipeline 
proposed. 

MISCE1,LANEOUS PROJECTS LESS THAN $50,000 EACH ---- 
TOTAL 

FUTURE COE' -- ESSTIMATE FUNDING REQUIRED TO COMPLETE THIS PROJECT: 

450 , 000 

$2.950.000 

It is estimated that between $4 million and $6 million per year will 
be required for the continuation of this essential minor construction 
work at NASA field installations and Government-owed industrial 
plants engaged in NASA activities. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1976 ESTIMATES 

SUMMARY 

F a c i l i t y  Planning and Design 
FY 1976 

Regular Reqcirements: $5,375,000 

Master planning. .............................. 
Engineering support . . .  ........................ 225,000 

875,000 
Pre1i.mina.r.y engineer ing  r e p o r t s  and 

Final. design,. ......... ,, ....................... ............... 1 , 125,000 
3,150 , 000 

related engineer ing  s t u d i e s . .  

Other Requi.i:ements : 3,900 , 000 

S h u t t l e  faci.1i.ty planning and design..  ........ 3,440,000 
Spacelab/'payloads planning and desigq......... 460,000 

T o t a l  Ipl 11976 ............................... $9.275.000 

T r a n s i t i o n  Period 
J u l y  1, 1976 - September 30, 1976 

L, 950,000 Regular Requirements : 

Master pllanning. .............................. 
Engineering support . . . . . . . . . . . . . . . . . . . . . . . . . . .  

125,000 
655 , 000 

Prel iminary engineer ing  r e p o r t s  and 
r e l a t e d  engineer ing s t u d i e s  ................. 570,000 

F i n a l  de.,'g " L  I l . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ . . . . . .  600,000 

Other Requlreinents : 850,000 

850,000 S h u t t l e  € a c l l i t y  planning and des ign  .......... 
Tota l ,  T rans i t i on  Period. .  .................. $2.800.000 
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CONSTRUCTION OF FACILITIES 

----- I 

FY 1974 $13,600,000 FY 1975 $10,900,000 - I- 

FISCAL YEAR 1976 ESTIMATES 

PROJECT TITLE Facility Planning and Design I--- 
FY 1976 CoF ESTIMATES $9,275,000 --I 

The funds requested in this estimate are required to provide for the 
following advance planning and design activities related to facilties 
activities and projects: 

a. The accomplishment of necessary development and master planning for 
field installations and, where not otherwise provided for, the updating of 
record drawings and the provision of engineering services. 

b. The preparation of preliminary engineering reports, cost estimates, 
and design and construction schedules. 

c. The preparation of final construction contract plans, specifications, 
and associa.ted cost estimates and schedules that are required to implement 
construct i on  projects . 

d. The accomplishment of facilities siting and other investigations, as 
well as the accomplishment of special  facilities studies and reports. 

"he $9,275,000 requested for facility planning and design for FY 1976 is 
composed a'fi two major segments: 

a. Regu.1.a~ requirements - $5,375,000 
b. Other. requirements - $3,900,000 
Regular requirements encompass the basic purposes outlined above. 

The "other requirements", while also in support of these purposes, cover 
those special. needs which are related to large, complex projects or specific: 
programs which are considered to represent high potential future 
constr'ucti.on requirements and for which early definition is essential. 
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These l a r g e  p r o j e c t s  r e q u i r e  s i g n i f i c a n t l y  more planning and longer  lead  
t i m e  than i s  normally involved. This  planning must be completed p r i o r  t o  
inc lus ion  of t he  p r o j e c t  i n  a budget r e q u e s t ,  consequent ly ,  most of t hese  
p r o j e c t s  r ep resen t  a cont inuing  e f f o r t  from previous yea r s  r a t h e r  than new 
work. For t h i s  reason,  t he  budgetary needs f o r  t h i s  segment of f a c i l i t y  
planning and design r e f l e c t  a s i g n i f i c a n t  r educ t ion  over funds r equ i r ed  i n  
the  previous year .  

1. --- REGULAR REQUIREMENTS 

A .  --- Master Planning $225 , 000 

This  segment of t h e  requirement inc ludes  the  necessary  provis ions  
t o  update  and f u r t h e r  develop e x i s t i n g  Master P lans  f o r  t he  f i e l d  i n s t a l -  
l a t i o n s  inc luding  f a c i l i t y  s t u d i e s  and s i t e  i n v e s t i g a t i o n s .  Documentation 
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 engineer ing e f f o r t s  
w i l l  be based f o r  f u t u r e  development. This a l s o  provides  f o r  documentation 
on e x i s t i n g  p lans  where a c t i o n s  o r  dev ia t ions  from previous p lans  have n o t  
been recorded f o r  t he  va r ious  f i e l d  i n s t a l l a t i o n s .  

Master Plans a t  t h e  va r ious  f i e l d  i n s t a l l a t i o n s  are gene ra l ly  
updated a t  c y c l i c  th ree-year  i n t e r v a l s .  Approximately one - th i rd  of t he  
f i e l d  i n s t a l l a t i o n s  are involved i n  any one f i s c a l  yea r ,  keeping the  l e v e l  
of e f f o r t  r e l a t i v e l y  cons tan t .  These p l ans  provide  f o r  t he  o rde r ly  con- 
s i d e r a t i o n  of t h e  a l l o c a t i o n ,  proper arrangement and e f f i c i e n t  c o r r e l a t i o n  
of land areas and s t r u c t u r e s  t o  se rve  t h e  purpose of t he  va r ious  i n s t a l -  
l a t i o n s .  Representa t ive  nlaster planning a c t i v i t y  candida tes  f o r  FY 1976 
are: 

- F l i g h t  Research Center 

The updat ing of t he  e x i s t i n g  Master Plan t o  r e f l e c t  c u r r e n t  
space s h u t t l e  modi f ica t ions  and a l s o  the  la tes t  changes i n  land uses .  

( 2 )  .- Jo.hnson Space Center 

The i n i t i a t i o n  of s h u t t l e - r e l a t e d  changes i n  programmatic 
assignments fo r  t he  Center fol lowing t h e  Apollo Soyuz mission and the  up- 
da t ing  of t he  e x i s t i n g  p l an  t o  r e f l e c t  t hese  changes. 

( 3 )  .- Amtes Research Center 

An update f o r  t he  e x i s t i n g  p l an  t o  inco rpora t e  p o s s i b l e  "land 
t rade" a c t i v i t i ' e s  between the  Center and P a c i f i c  Gas and E l e c t r i c  Company 
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i n  connect ion wi th  a n t i c i p a t e d  modi f ica t ions  t o  t h e  40' x 80' wind tunnel .  
It w i l l  inc:Lude p e r t i n e n t  planning .used i n  E.O. 11724 land u t i l i z a t i o n  
survey and wil:L a l s o  inco rpora t e  c u r r e n t  changes i n  t h e  e x i s t i n g  f ive-year  
p lans  and pi:~>girammatic assignments.  

( 4 )  qcllf:e Sands T e s t  F a c i l i t y  

S tudfes  are requ i r ed  t o  provide  an  updated inventory  t o  r e f l e c t  
space shut t l le  modi f ica t ions  and inco rpora t e  t h e  c u r r e n t  f a c i l i t y  p l ans  i n t o  
t h e  s tandard  approved format. 

B . Eng I-iieer ing  Support $875,000 

Prov:i.sions f o r  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 a n  added impmtance i n  r e c e n t  years ,  and must cont inue  t o  be 
given h igh  p r i o r i t y  throughout FY 1976. 
importance clue t o  t h e  more unpred ic t ab le  c o s t  s i t u a t i o n  which c u r r e n t l y  
e x i s t s  and r txent :  c o s t  t r ends  i n  c o n s t r u c t i o n  materials, f u e l s ,  and opera- 
t i o n  and maintenance c o s t  f o r  t h e  phys ica l  p l a n t .  This a l s o  inc ludes  
p rov i s ions  f o r  e s t a b l i s h i n g  and maintaining a c u r r e n t  engineer ing  d a t a  base  
and updated c:ortst:ruction s p e c i f i c a t i o n s  f o r  u t i l i z a t i o n  by t h e  va r ious  
f i e l d  iristal.j.at:ions. The fol lowing i t e m s  are included i n  t h e  FY 1976 
r equ i r  enien t si :: 

These e f f o r t s  are of upmost 

(I-) ---- Value Engineering, Cost Va l ida t ion  and Analysis  

This w i l l  p rovide  f o r  t h e  procurement of engineer ing  s e r v i c e s  t o  
improve, whenever p o s s i b l e ,  c o s t  e f f e c t i v e n e s s  of f a c i l i t y  p r o j e c t s  by 
s u b j e c t i n g  p r o j e c t  design c r i t e r i a ,  s p e c i f i c a t i o n s  and working drawings f o r  
s p e c i f i c  m a t e r i a l  components and systems t o  a d e t a i l e d  independent review 
by engineer ing spec ia l i s t s  i n  t h e  p a r t i c u l a r  a r e a  of involvement. It w i l l  
a l s o  provide s e r v i c e s  necessary  t o  more a c c u r a t e l y  p r e d i c t  f a c i l i t y  c o s t s  
which w i l l  a i d  i n  r e source  p lanning  f o r  t h e  va r ious  f i e l d  i n s t a l l a t i o n s .  

(2) --- Building Research and Advisory Board Support 

This covers  annual  support  t o  t h e  Federa l  Cons t ruc t ion  Council 
(FCC) opera t ions  and provides  f o r  s p e c i a l  s t u d i e s  t h a t  t h i s  Council w i l l  
perform throL.ghout FY 1976 t o  he lp  advance t h e  sc i ence  and technology of 
Federa l  Government bu i ld ing  and cons t ruc t ion .  The FCC is  a commi.ttee of 
t h e  Building Research Advisory Board (BRAB), Nat ional  Academy of Sciences.  

CF 7-3  



(3)  1U.li.t ies  Serv ices /Rates  Analysis  

This provides  f o r  t h e  cont inued s e r v i c e s  of u t i l i t y  r a t e  a n a l y s i s  
support., t o  inc lude  counseling,surveillance, and agency-wide recommendations 
wi th  regard tcl u t i l i t y  rates,  c o n t r a c t  nego t i a t ions  and systems opera t ions .  
"his has become of i nc reas ing  importance i n  l i g h t  of t h e  r a p i d  inc reases  i n  
u t i l i t y  c o s t s  and supply problems. 

( 4 )  -- L'lesign S p e c i f i c a t i o n s  Update and Support  

T h i s  provides  cont inued engineer ing  s e r v i c e s  f o r  updat ing and 
ope ra t ing  t h e  agency-wide cons t ruc t ion  s p e c i f i c a t i o n  system which combines 
a c a t a l o g  of preapproved s tandard  cons t ruc t ion  s p e c i f i c a t i o n s  on magnetic 
tape  and a computer sof tware  program f o r  s e l e c t i v e  r e t r i e v a l  and taped 
p r i n t o u t s  of b id  s p e c i f i c a t i o n s .  

(5) .--- Yinor F a c i l i t y  P r o j e c t  Update and Support  

This w i l l  p rovide  engineer ing  s e r v i c e s  f o r  t h e  agency wide 
f a c i l i t i e s  information system f o r  a l l  f a c i l i t y  p r o j e c t s  from incep t ion  
through des ign  and cons t ruc t ion .  This system has the c a p a b i l i t y  of pro- 
v id ing  ,911 p e r t i n e n t  information on p r o j e c t s  inc luding  p r i o r i t y  assignments,  
t echn ica l  infoirmation, c o s t  estimates, schedules ,  e tc . ,  And provid ing  a 
continuous "overview" t o  a s s i s t i n g  management i n  making t imely  p r o j e c t  and 
program dec is ions .  This system a l s o  provides  as a by-product,  a s o l i d  
a c c e s s i b l e  twthod f o r  s t o r a g e  of h i s t o r i c a l  d a t a  on f a c i l i t y  pro:jects. 

(6) g z i n e e r i n g  Handbook Update 

The F a c i l i t i e s  Engineering Handbook i s  a document prepared by 
Headquarters ,  t o  guide t h e  f i e l d  i n s t a l l a t i o n s  on a s tandard ized  approach, 
t o  f a c i l i t i e : ;  engineer ing,  These handbooks are used as p o l i c y  and c r i t e r i a  
f o r  a l l  in-house engineer ing as w e l l  as work done by Archi tec tura l -Engineer -  
ing f i rms.  
co r rec t ed ,  t h e  hamdbook must-be modified accordingly.  

Sirice new c r i t e r i a  i s  c o n s t a n t l y  be ing  developed and./ar 

(7) ---- F'aci. l i ty Operat ion and Maintenance Analysis  

, 

This provides  f o r  engineer ing  suppor t  i n  implementing, a t  f i e l d  
i n s t a l l a . t i o n s ,  recommendations of previous e f f o r t  concerning manpower 
u t i l i z a t i o n ,  work c o n t r o l  systems, p reven t ive  maintenance, and f i n a n c i a l  
management and r epor t ing .  This a l s o  provides  f o r  l imi t ed  ope ra t ion  and 
maintenance management surveys t o  be conducted on a p r i o r . i t y  b a s i s ,  a t  
s e l e c t e d  NASA. f i e l d  i n s t a l l a t i o n s .  
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( 8 )  .- Energy Reduction Analysis  and Support 

This provides  f o r  t h e  c o n t i n u a t i o n  of engineer ing services t o  
e s t a b l i s h  bat,? immediate and long range energy conserva t ion  c r i t e r i a  f o r  
t h e  o p e r a t i o n a l  management and des ign  of commercial- type b u i l d i n g s ,  
co inc ident  a i t h  v a l i d a t i o n  of a n  energy computer modeling program. This 
p r o j e c t  w i l l  p rovide  ins t rumenta t ion  and computer modeling a t  s e l e c t e d  
Center;  and expand t h e  types of s t r u c t u r e s  being t e s t e d .  This is a con- 
t i n u a t i o n  o E  an  e x i s t i n g  program of developing s u b s t a n t i v e  energv 
conservatioii  des ign  c r i t e r i a  and o p e r a t i o n a l  procedures f o r  e x i s t i n g  
s tandard-  type bui ld ings .  

C. --- Pre'Liriiriary Engineering Reports and Related 
Eng:ineer-ing S t u d i e s  - $1,125,000 

((1) l?reli.minary Engineering Reports - (725 , 000) 

I ' reparat ion of prel iminary engineer ing r e p o r t s  ( P E R ' 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  proposed f a c i l i t y  p r o j e c t s  t o  be 
included i n  t h e  FY 1978 Construct ion o f  F a c i l i t i e s  program a r e  provided f o r  
by thi.s esi.imate. These r e p o r t s  a r e  required t o  permit t he  e a r l y  and t imely 
developmert. c ~ f  the  b e s t  p r o j e c t  required t o  meet t h e  s t a t e d  fu i ic t iona l  need 
and t o  prc\ride the  r e l a t e d  b a s i c  d a t a ,  c o s t  es t imates  and schedules  r e l a t e d  
t o  any suck 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 assoc ia ted  with proposed subsequent non-space s h u t t l e  c o n s t r u c t i o n  i n -  
v o l v i r g  anc est 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 c o n s t r u c t i o n  f o r  
which updated PER'S  w i l l .  be needed and with 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 r  t o  $25 m i l l i o n  f o r  which complete new PER 'S  w i l l  be r e q u i r e d .  

(2) Related Engineering S t u d i e s  (400 , 000) )  

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  proposed f a c i l i t y  
p r o j e c t s  t o  be included i n  t h e  subsequent Construct ion of F a c i l i t i e s  
programs are  provided f o r  by t h i s  estimate. Such s t u d i e s  have taken on an  
increased inpor tance  i n  r e c e n t  years  and involve  chemical waste d isposa l ,  
u t i l i t y  c o n t r o l  (systems improvements,and miscellaneous energy and l i k e  
s t u d i e s .  
p r o j e c t s  t o  neet  t h e  s t a t e d  f u n c t i o n a l  needs and t o  provide b a s i c  d a t a ,  
c o s t  estimates, and schedules  f o r  r e l a t e d  f u t u r e  budgetary proposals .  

These :studies are r e q u i r e d  t o  a l low f o r  t h e  t imely  development of 

D. ---I~ F i n a l  Design $3,150,000 

The smount requested w i l l  provide f o r  t h e  p r e p a r a t i o n  of des igns ,  
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plans  , drawings and s p e c i f i c a t i o n s  necessary f o r  the  accomplishment of non- 
space shutt.1.e f a c i l i t y  p r o j e c t s ,  p r i m a r i l y  those which a r e  planned f o r  i n -  
c l u s i o n  i n  the  FY 1 9 7 7  Cons t ruc t ion  of F a c i l i t i e s  program. This  r eques t  
w i l l  proviclc! f o r  f i n a l  design work a s soc ia t ed  wi th  such proposed subsequent 
cons t ruc t ion  of t h i s  na ture  es t imated t o  c o s t  $ 3 5  t o  $40 m i l l i o n .  It  w i l l  
a l s o  proviclc? for  r e s i d u a l  requirements of t h i s  na tu re  which have accumulated 
from p r i o r  yes.rs f i n a l  design a c t i v i t i e s .  

S u b t o t s l ,  Regular Requirements $5,375,000 

2. OTHER REZIREMENTS --- 

-These o t h e r  f a c i l i t i e s  planning and design requirements are 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 of a complex na ture .  
Those i n  t h i s  p a r t i c u l a r  r eques t  are p r i m a r i l y  a s s o c i a t e d  wi th  f u t u r e  
space programs which r e q u i r e  a long planning cyc le .  
design work i s  e s s e n t i a l  t o  ensure  t h e  ultimate b e s t  design,  c o s t  estimates 
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 
a s soc ia t ed  design lead  t ime w e l l  beyond t h a t  normally a s soc ia t ed  w i t h  p r e -  
l iminary  engineer ing  r e p o r t s  and gene ra l  type f a c i l i t y  p r o j e c t s .  For t h i s  
reason,  t hese  requirements must be provided f o r  over and above the  r e g u l a r  
and the  more r e c u r r e n t  f a c i l i t y  planning and design needs covered above. 

Ear ly  and p rogres s ive  

A. ---- S h u t t l e  F a c i l i t y  Planning and Design $3,440,000 

(1) ;Shuttle F a c i l i t i e s  S tud ie s  and Pre l iminary  Design (440,000) 

This p o r t i o n  of t h e  t o t a l  space  s h u t t l e  f a c i l i t y  requirement i s  
a s soc ia t ed  wi th  t h e  p repa ra t ion  of pre l iminary  engineer ing  r e p o r t s  (PER'S), 
t h e  conduct of f a c i l i t i e s  i n v e s t i g a t i o n s  and t h e  s t u d i e s  f o r  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 FY 1978 Construct ion of F a c i l i t i e s  program. l ' h i s  
p re l iminary  7Jork i s  a s soc ia t ed  wi th  f u t u r e  cons t ruc t ion  f o r  t h a t  year now est : i -  
mated t o  cost: i n  the range of $50 t o  $55 m i l l i o n  and i s  t o  be c a r r i e d  ou t  i n  
r e l a t i o n  t o  space s h u t t l e  r e l a t e d  p r o j e c t s  such a s ;  

( a )  Gtunch 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  imple- 
mented towards modifying e x i s t i n g  f a c i l i t i e s ,  t o  s a t i s f y  refurbishment  and 
l o g i s t i c s  farc:il.it.y requirements a t  t h e  launch an4- landing  complex. 
s t u d i e s  w i l l .  be  needed t o  b e t t e r  d&€ine  t h e  f a c i l i t y  needs as they re la te  t o  
h igher  I.aunch rates and t o  implement va lue  engineer ing  i n  t h e  high va lue  
pro jec ts :  . 

Fur the r  
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(b) 3oLid Rocket Booster F a c i l i t i e s  

S tud ie s  and PER'S w i l l  b e  continued toward modifying e x i s t i n g  
f a c i l i t i e s  o r  provid ing  added c a p a b i l i t i e s  f o r  t h e  s o l i d  rocke t  boos t e r  
production a:; they re la te  t o  s a t i s f y i n g  increased  product ion  requirements.  

The (cost of t h e s e  r e l a t e d  s tud ie s / eng inee r ing  r e p o r t s  i s  es t imated  a t  
$100,000 and the  es t imated  c o s t  of p repa r ing  p re l imina ry  engineer ing  r e p o r t s  
(PER'S) is $:3~$0,000. 

(2)  ---- S h J t t l e  F a c i l i t i e s  F i n a l  Design ($3,000,000) 

Thi; p o r t i o n  of t h e  t o t a l  f a c i l i t y  planning and des ign  requirement 
f o r  space shu t tLe  f a c i l i t i e s  i s  a s s o c i a t e d  w i t h  t h e  p r e p a r a t i o n  of f i n a l  
des ign ,  drawiiig!; 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 
c o n s t r u c t i o n  (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  $65 m i l l i o n  
t o  $70 mil l ioi i ,  and which may be  inc luded  i n  a FY 1977 Cons t ruc t ion  of 
F a c i l i t i e s  r eques t .  This des ign  e f f o r t  i s  mainly r e l a t e d  t o  t h e  second 
phase of t h e  Launch and landing  f a c i l i t i e s  a t  Kennedy Space Center r equ i r ed  
t o  suppor t  t h e  h ighe r  launch ra te .  I t  is  d i r e c t e d  toward 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  suppor t  t h e  i n i t i a l  launch c a p a b i l i t y  and h ighe r  f l i g h t  
r a t e  particu:lx:Ly t h e  second pad, mobile launch p l a t fo rm and v e h i c l e  assembly 
b u i l d i n g  r equ i r ed  t o  suppor t  recovery  ope ra t ions  a t  Kennedy Space Center. 
A l s o  included i s  design f o r  c e r t a i n  ground tes t  f a c i l i t i e s  and manufacturing and 
f i n a l  assembly E a c i l i t i e s  a t  MAF requ i r ed  f o r  t h e  g r e a t e r  product ion  ra tes .  

B. Space:Lab --- Payloads Planning and Design $460 , 000 

'chis planning requirement i s  r e l a t e d  t o  t h e  s tudy ,  p re l imina ry  
engineer ing  and f i n a l  des ign  of i n i t i a l  f a c i l i t i e s  necessary  t o  suppor t  t h e  
space lab  and payloads programs. These programs are  e s s e n t i a l  t o  provide t h e  
capab il i fly f 01: conducting sc i ence  , app 1 i c a  t ion  
I n  a d d i t i o n ,  increased  f a c i l i t i e s  are a n t i c i p a t e d  t o  be  needed f o r  launch, 
ope ra t ion  and experiment i n s t a l l a t i o n s  and i n t e g r a t i o n  a c t i v i t i e s :  These 
f a c i l i t i e s  a r e  TLOW es t imated  t o  c o s t  $5 m i l l i o n  t o  $7 m i l l i o n  and i t  
appears t a i l 1  be  needed i n  the  FY 1977 c o n s t r u c t i o n  of f a c i l i t i e s  t i m e  frame. 
The c o s t  of t:heae s t u d i e s  and p re l imina ry  engineer ing  e f f o r t  i s  es t imated  a t  
$100,000 and t h e  f i n a l  des ign  i s  es t imated  a t  $360,000. 

and technology m i s s  ions.  

Subto t a l ,  Other Requirements $3,900,000 

:.'ot:al. FY 1976 Request $9.275.000 -- 
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CONSTRUCTION OF FACILITIES 

J u l y  1, 1976 - September 30, 1976 Estimates 

-+ I PROJECT TITLE - F a c i l i t y  Planning and Design 

I -4 I J u l y  1, 19715 - September 30, 1976 CoF Estimates $2,800,000 

I FY 1975 $113,900,000 I FY 1976 $9,275,000 

The funds requested i n  t h i s  estimate are r equ i r ed  t o  provide f o r  t h e  f o l -  
lowing advance planning and design a c t i v 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 he  updat ing of 
record  drawings and the  provis ion  of engineer ing se rv ices .  

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 prepara t ion  of f i n a l  cons t ruc t ion  c o n t r a c t  p lans ,  s p e c i f i c a t i o n s ,  
and a s soc ia t ed  (cost estimates and schedules  t h a t  are requi red  t o  implement 
cons t r u c  t ion  pro j e c  t s . 

d. The accDmplishment of 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 the iacccomplishment 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 .  

This  $2,800,000 r eques t  f o r  f a c i l i t y  planning and des ign  f o r  J u l y  1, 1976 
- September 3 3 ,  1976 i s  composed of two major segments: 

a. Regular requirements $1,950,000 

b. Other irequirements $850 , 000 

Regular requirements encompass t h e  b a s i c  purpose ou t l ined  above. 
The "o ther  requirements" , while  a l s o  i n  support  of t hese  purposes,  cover 
those s p e c i a l  needs which a r e  r e l a t e d  t o  l a r g e ,  complex p r o j e c t s  or 
s p e c i f i c  programs which a r e  considered t o  r ep resen t  high potent ia 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  i s  e s s e n t i a l .  
These l a r g e r  p r o j e c t s  r e q u i r e  s i g n i f i c a n t l y  more planning and longer  l e a d  
t i m e  than i s  ~ iormal ly  involved.  This  planning must be completed p r i o r  t o  
inc lus ion  of the p r o j e c t  i n  a budget r eques t ,  consequent ly ,  most of these  
p r o j e c t s  represent: a cont inuing e f f o r t  from previous yea r s  r a t h e r  than new 
work. 
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1. ---- REGULAR REQUIREMENTS 

A .  --- Master Planning $125,000 

"hi,; segment of t he  requirement inc ludes  t h e  necessary provis ions  
t o  update and f u r t h e r  develop e x i s t i n g  Master P lans  f o r  t h e  f i e l d  i n s t a l -  
l a t i o n s  i n c l i d i n g  f a c i l i t y  s t u d i e s  and s i t e  i n v e s t i g a t i o n s .  Documentation 
w i l l  d e f i n e  f a c i l i t y  parameters w i th in  which subsequent engineer ing e f f o r t s  
w i l l  be based for  f u t u r e  development. This a l so  provides  f o r  documentation 
on e x i s t i n g  3lans where a c t i o n s  o r  dev ia t ions  from previous p lans  have n o t  
been recorded Eor t he  va r ious  f i e l d  i n s t a l l a t i o n s .  

Master Plans a t  the  va r ious  f i e l d  i n s t a l l a t i o n s  are  gene ra l ly  updated 
a t  c y c l i c  three-year  i n t e r v a l s .  Approximately one- th i rd  of t h e  f i e l d  i n s t a l -  
l a t i o n s  are :involved i n  any one f i s c a l  y e a r ,  keeping t h e  l e v e l  of e f f o r t  
r e l a t i v e l y  cons tan t .  These p lans  provide f o r  t h e  o rde r ly  cons idera t ion  of 
the  a l l o c a t i o n ,  proper arrangement and e f f i c i e n t  c o r r e l a t i o n  of land areas 
and s t r u c t u r e s  t o  se rve  t h e  purpose of  t he  va r ious  i n s t a l l a t i o n s ,  

(1) - Kennedy Space Center 

A major master planning and a s soc ia t ed  f a c i l i t y  u t i l i z a t i o n  
s tudy wi.11 lx needed t o  f u l l y  explore  and document the  va r ious  a spec t s  
of  1and l fac i l . i t y  use  changes and bu i ld ing  space conso l ida t ions  necessary 
f o r  KSC t o  most e f f e c t i v e l y  accommodate the  r e f i n e d  d e f i n i t i o n  of t he  
impacts and pragrammatic/funct ional  requirements of the  space s h u t t l e .  

(2) - Downey NASA I n d u s t r i a l  P l a n t  

A major update of the  e x i s t i n g  Master P lan  which w i l l  i nco rpora t e  
t h e  var ious  modi f ica t ions  and changes i n  f a c i l i t y  and land u t i l i z a t i o n  t o  
provide f o r  space s h u t t l e  o r b i t e r  product ion,  t o  develop a s t a t i s t i c a l l n a r -  
r a t i v e  inventory of e x i s t i n g  manufactoring c a p a b i l i t i e s ,  and t o  r e f i n e  
planning which w i l l  accommodate probable  f u t u r e  s h u t t l e - r e l a t e d  manufacturing 
needs.  

B. ,Engineering Support 655,000 

Provis ions  f o r  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 
talcen on an added importance i n  r e c e n t  yea r s  and wi th  c u r r e n t  budget l i m i t a t i o n s  
must cont inue t o  be given high p r i o r i t y .  These e f f o r t s  are of upmost importance 
due t o  t h e  unpredic tab le  c o s t  s i t u a t i o n  which c u r r e n t l y  e x i s t s  and r e c e n t  cost: 
t rends  i n  cons t ruot ion  materials, f u e l s  and ope ra t ion  and maintenance c o s t  
f o r  t he  physical  p l a n t .  This a l s o  inc ludes  p rov i s ions  f o r  e s t a b l i s h i n g  and 
maintaining $3 c u r r e n t  engineer ing  d a t a  base and updated performance speci.- 
f i c a t i o n s  f o r  u t i l i z a t i o n  by the  va r ious  f i e l d  i n s t a l l a t i o n s .  The fol lowing 
items are ino  luded i n  these  requirements : 
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(1) - Value Engineering, Cost Va l ida t ion  and Analysis  

This w i l l  provide f o r  the  procurement of engineer ing se rv icks  
t o  improve, whenever poss ib l e ,  c o s t  e f f e c t i v e n e s s  of f a c i l i t y  p r o j e c t s  
by sub jec t ing  p ro jec t  design c r i t e r i a ,  s p e c i f i c a t i o n s  and working drawings 
f o r  s p e c i f i c  ma te r i a l  components and systems t o  a d e t a i l e d  independent 
review by engineer ing s p e c i a l i s t s  i n  t h e  p a r t i c u l a r  area of involvement. 
It w i l l  a l s o  provide s e r v i c e s  necessary  t o  more accu ra t e ly  p r e d i c t  f a c i l i t y  
c o s t s  which w i l l  a i d  i n  r e source  planning f o r  t he  va r ious  f i e l d  i n s t a l -  
l a t i o n s .  T h i s  procurement w i l l  be r equ i r ed  during t h e  t r a n s i t i o n  per iod  
although the  r e l a t e d  work w i l l  n o t  a c t u a l l y  be executed u n t i l  t he  fol lowing 
f i s c a l  year .  Therefore ,  resources  w i l l  be  needed i n  t h i s  t i m e  frame t o  
award c o n t r a c t s  f o r  t he  r e l a t e d  work. 

(2) - Building Research and Advisory Board Support 

This covers  annual support  by NASA as a p a r t i c i p a t i n g  agency 
t o  the  Federal  Construct ion Council (FCC) opera t ion  and provides  f o r  
s p e c i a l  s t u d i e s  t h a t  t h i s  Council w i l l  perform throughout Fiscal Year 1977 
t o  he lp  advance t h e  sc i ence  and technology of Federal  Government bu i ld ing  
and cons t ruc t ion .  The FC:C i s  a committee of t h e  Building Research Advisory 
Board (BRAB), of t he  Nat ional  Academy of Sciences.  

( 3 )  gesim S p e c i f i c a t i o n s  Update and Support  

This  provides  continued engineer ing services f o r  updat ing and 
opera t ing  t h e  agency-wide cons t ruc t ion  s p e c i f i c a t i o n  system whic'h combines 
a ca t a log  of preapproved s tandard  cons t ruc t ion  s p e c i f i c a t i o n s  on magnetic 
t ape  and a computer sof tware  program fo r  s e l e c t i v e  r e t r i e v a l  and taped 
p r i n t - o u t s  c f  b i d  s p e c i f i c a t i o n s .  Although much of t h e  work w i l l  be 
executed during t h e  following f i s c a l  y e a r ,  resources  w i l l  be requi red  
i n  t h i s  time frame t o  a l low f o r  procurement of c o n t r a c t  s e r v i c e s  t o  
accomplish the  work. 

( 4 )  - Minor F a c i l i t y  P r o j e c t  Update and Support  

This  w i l l  provide continued engineer ing services f o r  i npu t ing  
cu r ren t  infclrm.ation on minor f a c i l i t i e s  p r o j e c t s  i n t o  an ongoing computerized 
agency-wide information system and f o r  ope ra t ing  t h i s  system f o r  a l l  f i e l d  
i n s t a l l a t i o n s  throughout a major po r t ion  of t h e  fol lowing f i s ca l .  year .  

(5) gnerpy Reduction Analysis  

This  w i l l  provide engineer ing s e r v i c e s  t o  develop u t i l i t y  
con t ro l  techniques app l i cab le  t o  a l l  f i e l d  i n s t a l l a t i o n s  and w i l l  s e rve  
as an a.gency-wide guide when f u t u r e  u t i l i t y  conserva t ion  measures are 
enacted. 
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(6 )  ;&)ling Tower/Boiler Treatment Study 

This provides  f o r  engineer ing  support  necessary t o  examine 
t rea tments  f o r  cool ing  towers and b o i l e r s  a t  the  var ious  instal1at : ions 
throughout t h e  agency i n  order  t o  reduce /e l imina te  c u r r e n t  problems 
a s soc ia t ed  with these  systems. This has become inc reas ing ly  important 
i n  l i g h t  of major problems r e c e n t l y  experienced by s e v e r a l  major fiield 
cen te r s .  

C.  j?reldminar'y Engineering Reports and Related 
- Engineering S tudies  $570,000 

((1) I?reliminary Engineering Reports 

::nFti.ation of pre l iminary  engineer ing r e p o r t s  (PER'S), 
inves t iga t ion : ; ,  and p r o j e c t  s t u d i e s  r e l a t e d  t o  proposed f a c i l i t y  pro- 
jects t o  be i.ncl.uded i n  subsequent Construct ion of Fac i l i t i e s  pro)> lr ams 
are provided for by t h i s  estimate. These r e p o r t s  are requi red  t o  permit 
t he  e a r l y  anti t imely development of t h e  best p r o j e c t  r equ i r ed  t o  meet 
the  s t a t e d  func t iona l  need and t o  provide bas i c  da ta ,  c o s t  estimat:es 
and schedules  r e l a t e d  t o  any such f u t u r e  budgetary proposals .  This 
r eques t  w i l l  1)rovi.de f o r  i n i t i a t i o n  of PER work assoc ia ted  wi th  pKo- 
posed subsequent: non-space s h u t t l e  cons t ruc t ion .  The remaining 
funds requi red  f o r  completion of t h i s  cyc le  of PER e f f o r t  w i l l  be 
included i n  the Fk' 1977 es t imates .  

(: 2) 1:el.a t.ed Engineering S tud ie 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  proposed 

f a c i l i t y  p r o j e c t s  t o  be included i n  the  subsequent Construct ion of 
F a c i l i t i e s  prc~grams are provided f o r  by t h i s  estimate. Such s t u d i e s  
have taken on an increased  importance i n  recent  years  and involve 
chemical waste d i s p o s a l ,  u t i l i t y  c o n t r o l  systems improvements and 
var ious  energ) and l i k e  s t u d i e s .  These s t u d i e s  are requi red  t o  a l low 
f o r  the  t ime l j  development of p r o j e c t s  t o  meet the  s t a t e d  func t iona l  
needs and t o  provide b a s i c  d a t a ,  c o s t  estimates, and schedules  fo r  
r e l a t e d  future  budgetary proposals .  

D.  ---- Fina l  Design 600,000 

The amount requested w i l l  provide f o r  the  i n i t i a t i o n  of des igns ,  
plans , drawings and s p e c i f i c a t i o n s  necessary f o r  the accomplishment of 
non-space s h u t t l e  f a c i l i t y  p r o j e c t s  planned f o r  i nc lus ion  i n  the  E"Y 1978 
Construct ion cf  F a c i l i t i e s  program. This  r eques t  w i l l  provide f o r  i n -  
i t i a t i o n  of f i n a l  design work assoc ia ted  wi th  proposed subsequent 'con- 
s t ruc t ion .  of t h i s  na ture .  The a d d i t i o n a l  
design of the FY 1978 non-shut t le  program 
Budget. 

Suht:ot:al, Regular Requirements 

funds required t o  complete 
w i l l  be included i n  the  :FY 1977 

$1.950.000 
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2 .  OTHER RXUIREMENTS - 

These o the r  f a c i l i t i e s  planning and design requirements are  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 of a complex n a t u r e .  These are 
a s soc ia t ed  with f u t u r e  space programs which r e q u i r e  a long planning cyc le .  
Early and progress ive  design work i s  e s s e n t i a l  t o  i n s u r e  the  u l t i m a t e  b e s t  
des ign ,  c o s t  e s t ima tes  and schedules.  These p r o j e c t s  then r e q u i r e  planning 
e f f o r t  and assoc ia ted  prel iminary engineer ing  r e p o r t s  g r e a t e r  than genera l  
type f a c i l i t y  p r o j e c t s .  For t h i s  reason,  t hese  requirements  must be 
provided f o r  over and above the  r e g u l a r  and t h e  more r e c u r r e n t  Eac i l i t y  
planning and design needs covered above. 

A.  --- S h u t t l e  F a c i l i t y  Planning and Design 

(1) S h u t t l e  F a c i l i t i e s  S tud ie s  and Prel iminary 
Des ign 

$850,000 

(200,000) 

This po r 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  requirement i s ;  
a s soc ia t ed  with the  p repa ra t ion  of pre l iminary  engineer ing r e p o r t s  (PER's), 
t he  conduct of f a c i l i t i e s  i n v e s t i g a t i o n s  and the  s t u d i e s  f o r  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  FY 1979 Construct ion of F a c i l i t i e s  program. 
This  pre1iminar:y work i s  a s soc ia t ed  wi th  f u t u r e  cons t ruc t ion  f o r  t h a t  yea r ,  
now est imated t o  c o s t  i n  the  range of $45 m i l l i o n  t o  $50 m i l l i o n  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 s h u t t l e  r e l a t e d  p r o j e c t s  such as :  

(a:) S o l i d  Rocket Booster F a c i l i t i e s  

S tud ie s  and PER'S  w i l l  be  continued toward modifying 
e x i s t i n g  f a c i l i t i e s  o r  providing c a p a b i l i t i e s  f o r  t h e  s o l i d  rocke t  
boos te r  product ion as they re la te  t o  s a t i s f y i n g  increased  product ion 
requirements.  

Funds f o r  completion of t h i s  s tudy and pre l iminary  design 
e f f o r t  w i l l  b'e :included i n  the  FY 1977 budget. 

(b:) 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 
accomplished towards modifying e x i s t i n g  f a c i l i t i e s  t o  b e t t e r  s a t i s f y  
support  f a c i l i t y  requirements a t  t he  launch and landing si te.  Although no 
s p e c i f i c  f a c i l i t i e s  have y e t  been va l ida t ed  f o r  t h i s  t i m e  frame, i t  i s  f e l t  
t h a t  cer ta in  p o t e n t i a l  modi f ica t ions  have s u f f i c i e n t  m e r i t  t o  warrant 
f u r t h e r  s t u d i e s  t o  determine more c o s t  e f f e c t i v e  methods of s a t i s f y i n g  h igher  
launch ratlas during t h e  ope ra t iona l  phase. 
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(2) i ; h u t t l e  F a c i l i t i e s  F i n a l  Desipn ($650,000:1 

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 
fo r  space s h u t t l e  f a c i l i t i e s  i s  a s soc ia t ed  wi th  t h e  i n i t i a t i o n  of f i n a l  des ign ,  
drawings a n d  s p e c i f i c a t i o n s  r equ i r ed  f o r  the  proposed subsequent cons t ruc t ion  
of space s h u t t l e  f a c i l i t i e s ,  now es t imated  to c o s t  $50 m i l l i o n  t:o $55 m i l l i o n ,  
and which may be included i n  a FY 1978 Construct ion of F a c i l i t i e s  r eques t .  
This design e f f o r t  i s  mainly r e l a t e d  t o  secoqd phase of launch and landing 
f a c i l i t i e s  s t  Kennedy Space Center requi red  t o  support  t he  h igher  launch 
rate.  

Funds f o r  c:ompletion of t h i s  des ign  e f f o r t  w i l l  be included 
i n  the  FY 1977 Budget. 

Sub to ta l ,  Other Requirements 

To ta l  f o r  J u l y  1, 1976 - September 30, 1976 Period 

$850.000 

$2.800.000 
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