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BIAT IONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

- GENERAL STATEMENT 

This appropriation provides for contractual services for the design, 
construction anid modification of facilities; the purchase of equipment 
related to construction and modification; and advance design of facilities 
planned for future authorizatialn. The principal projects in the 1968 
program are described below: 

MANNED SPASEFLIGKT : The estimates include funding requirements for 
operational and testing facilities, utility installations, and ad- 
ditions andl modifications t o  existing facilities, to support the 
manned space flight programis; access roads; installation of water 
pollution control and treatment systems,! 

SCIENTIFIC-INVESTIGATIONS IN SPACE: Projects in this category will 
support activities in space sciences. The estimates provide for 
modifications to launch facilities; a space sciences research labora- 
tory; a systems development laboratory; and repairs and alterations 
to utility systems. 

SPACE TECHNOLOGY: These projects comprise a research laboratory, a 
support facility, and land acquisition. 

AIRCRAFT TECHNOLOGY: Funds will provide for wind tunnel modifications. 

SUPPORTING-ACTIVITIES: Funds are included for facility planning and 
design; a phased array antenna, and a standby power plant. 

The appropriation for FY 1967 was $83,000,000 and the authorization 
was $95,919,000. The request for 1968 is $54,200,000, a decrease of 
$28,800,000 from the 1967 appropriation. Total expenditures are estimated 
to be $160,000,000 in FY 1968, a decrease of $120,000,000 from the 
$280,000,000 estimated for FY 1967. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1968 ESTIMATES 

-- NJMMARY OF CONSTRUCTIO# OF FACILITIES BUDGET PLAN AS 
RECONCILED TO FINMCING SCHEDULE 

Fiscal  Year Fiscal Year Fiscal Year 
1968 

PI- 
1966 1967 

Budget Act: i v i  t J 

1. Manned Space Flight. .  .......... 
2. Scientific: Investigations 

3. Space Appl ,f. cations. . . . . . . . . . . . .  
4. Space Techrnol.ogy ............... 
5 .  Aircraft  Ilecchnology.. .......... 
6 .  Supporting; Activit ies. .  ........ 

i n  Space!. .................... 

Total Budget Plan.. ........... 
F inanc ing  : 

Appropri.at ion. ............... 
Transferred from "Research 

and dewe1,opnwnt" (79 S t a t  
534 and 80 Stat .  676). ..... 

$17,477,496 

8,024,300 

13,435,000 
68 2,000 

18,589,160 

--- 

$58,207,9% 

$60,000,000 

940,300 

Appxopxia t ion 
(adjusted) ............. 60,940,300 

Reprogrammimg to or  from 
prior  year budget plans.. .. -2,732,344 

Totsrl. financing of 
budget plan ............ 958,207,956 

$43,821,000 

4,879,000 

8,589,000 
21,011,000 
6,700,000 

--- 

$85,000,000 

$83,000,000 

2,000,000 

85,000,000 

--- 

Q85,000,000 

$27,900,000 

6,985,000 

8,335,000 
3,170,000 
7,810,000 

--- 

$94,200,000 

$54,200,000 

54,200,000 

--- 
-I- 

$54,200,000 -- 

SUH 1 



NATIONAL AERONAUTICS AND SPACE ACMINISTRATION 

FISCAL YEAR 1968 ESTIMATES 

SUMMARY OF CONSTRUCTION OF FACILITIES BUDGET PUUJ 
BY BUDGET-ETIVITY SHOWING LOCATION TOTALS INCLUDED I N  EACH A C T I V I ' E  

Fiscal Year Fiscal Year Fiscal Year 
1966 1967 1998 

1. MANNED SPACE FLIGHT........ .... 917,477,496 $43,821,000 !j27,90~),000 

John F.  Kennedy Space 
Center, NASA.... . . . . . . . . . . .  6,029,570 34,021,000 22,595,000 

Manned Spacecraft Center..... 4,180,000 9,100,000 2,42 5,000 
Marshall Space Flight Center .  1,955,690 --- 87O,000 

Various Locations ............ 5,015,417 
Michoud Assembly Faci l i ty .  ... 296,819 700,000 2,01~~,000 --- --- 

2. SCIENTIFIC INVESTIGATIIONS 
I N  SPACE... .................. $8,024,300 $4,879,000 $6,985,000 

2,19 5,000 Ames Research Center......... 2,749,000 
565,000 Goddard Slpace Flight Center.. 2,400,000 

Jet Propu.lsion Laboratory .... 940,300 350,000 1,19 5,000 
John F. Kennedy Space 

Center, NASA... . . . . . . . . .  ... 887,000 1,737,000 2,2910,000 
Various Locations..... ....... --- 2,587,000 
Wallops Station.. . . . . . . . . . . . .  1,048,000 205,000 740,000 

--- 
--- 

--" 

4. SPACE T E C H N O L , O G Y . . . . . . . . . . . . . . .  $13,435,000 $8,589,000 $8,335,000 

Electronics Research Center. . 5,000,000 7,500,000 6,220,000 

L e w i s  Res;ea.rch Center.. ...... 867,000 --- 2,115,000 
1,089,000 --- Langley Ekeearch Center.. .... 7,568,000 

5 .  AIRCRAFT I'E:CHNOLoGY ............ $682,000 $21,011,000 $3,170,000 

Ames Remarch Center.. ....... --- --- 3,170,000 
Langley Research Center.. .... 682,000 5,011,000 
L e w i s  Research Center.. ...... 

--- 
--- 16,000,000 --- 

SUM 2 



Fiscal Year 
1966 

6. SUPP0Rl"G ACTIVITIES. . . . . .  ... $18,589,160 

Goddard Space Flight Center. -- - 
Jet Propdsion Laboratory.. . --- 
Various l~,ccitions. .  ......... 14,361,000 
Faci l i ty  I?lrinning and 

Design.. .................... 4,228,160 

Fiscal Year 
1967 

$6,700,000 

710,000 --- 
990,000 

5,000,000 

TOTAL PUN.. ......................... $58,207,956 $85,000,000 

Fiscal Year 
1968 

--- 
1 ,930,000 
2,880,000 

$543 20(3000 - 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATI(M 

FISCAL YEAR 1968 ESTIMATES 

SIMMARY' OF CONSTRWTI.ON OF FACILITIES BUDGET PIAN BY LOCATION 

Lctcetion 

Ames Research Center ............... 
Electronics Research Center,.. ..... 
Goddard Space Flight Center.. . . . . . .  
J e t  Propulsion Laboratory.. ........ 
John F. Kenned.y Space Center, NASA. 
Langley Research Center.. . . , . . . . . . .  
L e w i s  Research Center.............. 
Manned Spacecraft: Center. .......... 
Marshall Space! Flight Center.. ..... 
Michoud Assemb1.y Faci l i ty . .  ........ 
Various Locations...... ............ 
Wallops Staticm.. ................... 
Faci l i ty  Planriling and Design.. ...... 

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

Fiscal Year 
1966 

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

940,300 
6,916,570 
8,250,000 

867,000 
4,180,060 
1,955,690 

296,819 
19,376,417 

4,228.160 
1,048,000 

$58.207.956 

Fiscal Year 
1967 

--- 
$7,500,000 

710,000 
350,000 

35,758,000 
6,100,000 

16,000,000 
9,100,000 --- 

700,000 
3,57 7,000 

205,000 
5,000,000 

$85,000.000 

Fiscal Year 
1968 

-,- 

$5,365,000 
6,220,000 

56 5,000 
3,125,000 

24,885,000 

2,115,000 
2,425,000 

870,000 
2,010,000 
2,880,000 

740,000 
3,000,000 

--- 

$54.200.000 -- 

The geographic location of NASA ins ta l la t ions  is shown on the following. page. 
Ins ta l la t ions  for which construction projects are  requested i n  the f i s c a l  
year 1968 budget a re  ident i f ied . 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

- AMES RESEARCH CENTER 

Pane N o .  

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

Summary ........................................................ CF 1-2 

Office of Space Science and Applications Project: 

Space sci.enc:e research laboratory. .......................... CF 1-3 

Office of Advanced Research and Technology Project : 

Heater repleicement, :3.5 foot wind tunnel .................... CF 1-7 
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N A T I O N A L  AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 19 68 BUDGET ESTIMATES 

(Dollars in  thousands) 

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

Laboratory research in aerodynamics, thermodynamics, 
materials, structures, guidance and control, space 
sciences, environmental biology, life detection, life 

chemistry; pre jec t  !mnagement nf unmanned space flight 
projects (scientific probes and satellites) ; development' 
of scientific-experiment payloads for space flight pro- 
jects managed at Ames and elsewhere. 

synthesis, human factors, and fundamental physics and 

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

~ 

NO. ACRES ' L A N D  

:iASA.0W:4E= 225.? 
OTHER GOVERNMENT 

NON-FEDERAL (Leases,  eas,,,,,ants) 

TOTAL LAND 225.7 

TOTAL CAPITAL INVESTMEN $195,697 
(including N A S A - O m e d  Lend) (as of June 30, 1& ) 

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

Space Science Research Laboratory 
Heater Replacement, 3.5 foot Wind Tunnel 

COGNIZANT 
O F F I C E  

SSA 
ART 

F Y  1959 T H R U  
C U R R E N T  YEAR 

98 
190 

F U T U R E  YEARS 
(Estimated) (Estimated) Fy l 9  68 I 

2,195 
3,170 

NASA FORM 1029 ( R E V .  JUN 6 5 )  PREVIOUS EDITIONS ARE OBSOLETE.  

* Includes work rn p r o c e s s .  

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

2,293 
3,360 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

- SPACE SCZENCE RESEARCH LABORATORY 

AUTHORIZATIOI~IINE ITEM: Arne s Research Center 

PROGRAM OFFICEFOR THE PROJEC'E: Off ice  of Space Science and Applicatj.ons 

LOCATION OF PROJECT: Moffett  F ie ld ,  Santa Clara  Cowty,  Ca l i fo rn ia  

COGNIZANT NASAINSTALLATION: A m e s  Research Center 

TYPE OF CONS'PN(:TION PROJECT: New 

FUNDING: 

FY 1967 and :Prior Years 

FY 1968 Estimate 

To ta l  Funding Through FY 1968 

PROJECT COST ES'TINATE: 

Unit of 
Mea sure  

Land Acquisi t ion --- 
Construct 

Site development LS 
Roads, parking, walks LS 
U t i l i t i e s  LS 
E l e c t r i c a l  cons t ruc t ion  LS 
Building cons t ruc t ion  Sq. Ft.  
Special  bu i ld ing  con- 

8 t r u c  t ion f e a t u r e s  LS 

Equipment 

I n s t a l l a t i o n  and a l t e r a t i o n  
t o  long path gas cell, 
l o w  l e v e l  counting l ab . ,  
e t c .  LS 

Ion proble Each 
Ultraclean room LS 
F l i g h t  ciystems i n t e g r a t i o n  

and cat l ibrat ion equipment LS 

$98,000 

2,195,000 

$2,293,000 

Unit 
c o s t  - 
--* 

$36,400 
32 , 200 
23,000 
57,500 
21.76 

138,400 

107 , 500 
99,400 
50 300 

74 , 800 

$1,84:li, 000 

31i,400 
3:?,200 
2 '3,000 
5'7,500 

1,55'7,500 

138 , 400 
$332,000 

10 7 500 
9'9 , 400 
543,300 

74,800 

CF 1-3 



Unit of U n i t  To ta l  
C o s t  -.- Measure Quan t i ty  cost 

Design 

Fa l lou t  She 1 tcer 

Sub t o t a  1 $2 , 17  7 ,, 000 

$2,195,000 
,- 

TOTAL 

PROJECT PURPO se : 
This f a c i l i t y  w i l l  provide .adequate l abora to r i e s ,  research  equipment 

a reas ,  and engineer ing space f o r  the  Space Sciences Division, which watt 
e s t ab l i shed  a t  Aines i n  1962, and consol ida te  over $2,000,000 worth of 
e x i s t i n g  s c i e n t i f i c  research  equipment and Space Science personnel cu r ren t ly  
located i n  f i v e  temporary a r e a s  a t  t he  Center. 

PROJECT DESCRIPTION : 

The proposted laboratory bui ld ing  w i l l  c o n s i s t  of two stories, a basement, 
and a mechanical equipment room located on the  roof ,  wi th  a t o t a l  floor area  
of approximatcly 58,000 square f e e t .  
l abo ra to r i e s ,  a r e f r ige ra t ed  room, and a da ta  processing room. An adjo in ing  
test bay of approximately 13,000 square f e e t  w i l l  provide f o r  the  cali lma- 
t i o n  and in t eg ra t ion  of f l i g h t  experiments and sounding rocket  payloadrs. 
The test bay w i l l  a l s o  house an ex is t ing  long path o p t i c a l  gas c e l l ,  21'i 
meters in length,  and an e x i s t i n g  low l e v e l  r a d i o a c t i v i t y  counting laboratory,  
including shielding.  

It will include physics and chemistry 

PROJECT JUSTIPICAT ION : 

The Space Sciences Division a t  A m e s  conducts research  i n  the  space 
sciences encompassing both space f l i g h t  and ground based labora tory  a c t i v -  
i t ies .  The scope of these act ivi t ies  is divided b a s i c a l l y  i n t o  s c i e n t i f i c  
research  i n  the f i e l d s  of p lane tary  atmospheres, p lane tary  geology, a s t ro -  
physics,  and in t e rp l ane ta ry  par t ic les  and magnetic fields. The Divis ion is 
now heavi ly  involved i n  f l i g h t  experiments, and f a c i l i t i e s  t o  breadboard 
such experiments a r e  required f o r  t e s t i n g ,  i n t eg ra t ion ,  and the  cal ibrs i t ion 
of components p r i o r  to  f i n a l  assembly f o r  programs underway. 
d i r e c t  f l i g h t  and post f l i g h t  comnitments include plasma probe experiments 
on Explorers XN, XVIII, XXI, XXVIII, and XXXIII, OGO I and 111, and 
Pioneers  VI, VI1, C and D; and magnetometer experiments f o r  the  anchored IMP 
E and Pioneer C, D and E. A g a l a c t i c  hydrogen experiment is under develop- 
ment, and numerous o ther  experiments involving in f r a red  telescopes, retsonance 
probes, lasers, f a s t  neutron detectors, and ion  mass analyzers  a r e  being 
planned a s  p a r t  of the  on-going research  work. Experiments designed t l o  

d e t e c t  magnetic f i e l d s  and p a r t i c l e s  on the  surface of the  moon a r e  belng 
proposed f o r  Apollo or Apollo Applicat ions Programs. 

The present  

Associated with lthese 

C:F 1-4 



cur ren t  or projec ted  f l i g h t  experiments is a coordinated support ing ground 
based research  program, much of which involves  heavy equipment such a s  a 
hyperveloci ty  v e r t i c a l  gas  gun used i n  lunar  impact s tud ie s ,  and an in f r a red  
gas  cel l ,  used i n  support  of p lane tary  atmosphere programs, both f a c i l i t i e s  
being unique i n  the  s c i e n t i f i c  world. 

The variou13 research  equipment8 a r e  p re sen t ly  housed i n  temporary loca- 
t i o n s  i n  high v i b r a t i o n  and noise  environments which m k e  the  conduct of 
p rec i se  scierrt if i ic i nves t iga t ions  extremely d i f f i c u l t  and i n e f f i c i e n t .  
H o s t  of the  epac:e occupied by the  Space Sciences Divis ion has  been borrowed 
from o the r  or~ganieat ions.  For ins tance ,  the  o p t i c a l  gas c e l l  and radio-  
a c t i v i t y  counting labora tory  a r e  located i n  hangar space which should be 
immediately rt!turned t o  the  ae ronau t i ca l  programs f o r  t h e i r  expanded 
requirement s . 
ESTIMATED Fu1'IJRE; YEAR FUNDING FOR THIS PROJECT: None 

CY 1 - 5 



AMES RESEARCH CENTER 
FISCAL YEAR 1968 ESTIMATES 

SPACE SCIENCE RESEARCH LABORATORY 

FIRST FLOOR PLAN SECOND FLOOR PLAN BASEMENT PLAN 

I 
I- 

-, 

PLOT PLAN 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

HEATER REPLACEMENT, 3.5 FOOT WIND TUNNEL 

AUl'HORIZATION LINE ITEM: Amec; Research Center 

PROGRAM OFFICgtOR THE PROJEC'I;: 

LOCATION OF PROJECT: Moffett F ie ld ,  Santa Clara County, Cal i forn ia  

COGNIZANT NASlUNSTALLATION: A m e s  Research Center 

TYPE OF CONS1TItUC:TION PROJECT: Al t e ra t ion  

FUNDING: 

Off ice  of Advanced Research and Technology 

FY 1967 and P r io r  Years $190,000 

FY 1968 Estimate 3,170,000 

Tota l  Func1:Lng Through FY 1!)68 $3,360.000 

PROJECT COST 1ZS'I:IMATE: 

Unit of Unit 
c o s t  Measure Quan t i ty  - 

Land Acquisilzloq 

Construct ion 

Removal of 6::risting 

I n s t a l l a t i o n  of new 

R e  f r a c  tory  (ma l:r ix)  

r e  f r ac  tory 

r e f r a c t o r y  

ma ter i a  1 

mater ia l  
Refractory ( :Lnsnlat ion) 

Equipment 

In  s tr m e n  t a ct Lori 
Grate suppoi: t system 

LS 

LS 

LS 

LS 

LS 
LS 

--- Design 

Fa l lou t  She liter (Not feasible ' )  - - -  

Tota l  
cost 

$3,0C!l, 000 

$10,000 1.0,ooo 

66,000 66,000 

2,184,000 2,1814,OOO 

741,000 74 1,000 

&619,000 

74,000 7'4 ,000 
95,000 95,000 

None 
-,- 

$3,170,000 -.- 
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PROJECT PURPOSE: 

The purpose of t he  a l t e r a t i o n  i s  t o  rep lace  the  present  r e f r a c t o r y  
pebbles, r e f r ac to ry  Insu la t ion ,  g r a t e  support  oystem, and instrumentat ion 
of the  hea ter  of the  3.5 foo t  hypersonic wind tunnel with newly designed 
components t h a t  w i l l  g r e a t l y  improve the  allowable performance of the  wind 
tunnel.  This increased performance w i l l  permit b e t t e r  s imulat ion of the  
f l i g h t  envirmment a t  hypersonic speeds. Correct s imulat ion i s  c r i t i c e l  
to  var ious s t u d i e s  such a s  those involving vircouo e f f e c t s .  The o ther  
major purpose of the a l t e r a t i o n  i s  t o  minimize the  abrasion of models, 
instrumentat ion,  and model support  systems by minimizing the  d u s t  from 
erosion of t h , e  r e f r a c t o r y  mater ia l s .  

PROJECT DESCR1:PTION : 

The e x i s t i n g  3.5 foo t  hypersonic wind tunnel  i s  e s s e n t i a l l y  a blowdrm 
wind tunnel  cons i s t ing  pr imar i ly  of a s torage  type pebble-bed hea te r ,  ,iP 

tandem arrangement of interchangeable nozzles,  a test  sec t ion  model sui?port 
a rea ,  a supersonic-subsonic d i f f u s e r ,  an a f t e r c o o l e r  and vacuum s to rag~s  
spheres. A gals recompression, separa t ion  and s torage  system with necessary 
bui ld ings  and con t ro l s  complete the  b a s i c  components. 

The s t ruc tu re  was designed t o  opera te  i n  8 test range of from Mach inumber 
5 t o  15 a t  a maximum s tagnat ion  temperature and pressure of 4,500° Ranlcine (R) 
and 1,800 pounds per  square inch absolu te  (ps ia )  respec t ive ly .  Mach nlmber 
i s  var ied i n  four  d i s c r e t e  s t e p s  a t  5 ,  7, 10 and 15 with f ixed  geometrty 
nozzles.  In the  present  conf igura t ion  the  f a c i l i t y  i s  temperature l imi ted  
t o  3,5000 R by  the  ceramic pebble-bed, and t e s t i n g  a t  the  lower Mach nlumber 
of 5 i s  severely l imi ted  by the  damaging e f f e c t s  on models of ceramic (dust 
i n  the  a i r s t ream.  A t  Mach number 7 dus t ing  e f f e c t s  a r e  t o l e r a b l e  although 
some model damage i s  ev ident ,  and a t  higher  Mach numbers the  problem 
vanishes s ince  the  dus t ing  phenomenon is r e l a t e d  t o  a i r  flow through t l h e  
hea te r  which decreases  wi th  increas ing  Mach number. 

I n  a rou t ine  run, the  pebble-bed i s  heated by an atmospheric burner 
located a t  top  of hea te r  shel l .  to  a predetermined temperature d i s t r i b u t i o n  
so t h a t  during; the  test  run, gas flow a t  a set temperature and pressurle can 
be expanded ttiraugh the  nozzle and the  test  performed f o r  the  maximum time 
i n  terva 1. 

The followdng; modif icat ions and add i t ions  a r e  i l l u s t r a t e d  i n  the a t tached  
f i g u r e  and a r e  proposed t o  c o r r e c t  the  dus t ing  problem and t o  increase  the  
maximum tempexature to  4,500° R. 

1. Replacement of the  pebble-bed core of the  a i r  hea t e r  with a cored 
br ick  configurat ion incorpora t ing  ceramic f a b r i c a t i o n  technology advances 
which have occurred s ince  the  f a c i l i t y  was constructed.  In  order  t o  insure  
alignment of holes  i n  the  matrix and t o  prevent r e l a t i v e  motion, the  b r i c k s  
w i l l  be i n t e r  locked. 
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2. The USE! of dense, y t t r i a - s t a b i l i z e d  z i r con ia  as  the  cored br ick  

3. Replacement of t he  existing w a l l  i n s u l a t i n g  r e f r a c t o r y  ma te r i a l  wi th  

4. Replacememt of the  r e f r a c t o r y  support  system ( g r a t e  system). 

ma te r i a l  i n  the  high temperature sec t ions  of the  hea ter .  

y t t r i a  and ca.1.ci.a- s t a b i l i z e d  z i r con ia  as w e l l  as  alumina. 

The a b w e  nmdif icat ions and add i t ions  w i l l  be accomplished wi th  a minimum 
f a c i l i t y  down time of approximately th ree  months. 

PROJECT JUSTl:I?ICATION: 

The major e f f o r t  i n  the  3.5 foo t  hypersonic wind tunnel  a t  A m e s  Research 
Center is aerodynamic t e s t i n g  t o  improve the  technology concerning hypersonic 
f l i g h t  includljhg; a i r -b rea th ing  veh ic l e s  f o r  comsercial  and m i l i t a r y  t rans-  
po r t s ,  recoverable  launch vehic les ,  e n t r y  veh ic l e s ,  and l o w  a l t i t u d e  i n t e r -  
ceptor  missil.c!s. The maximum opera t ing  temperature is presen t ly  l imi ted  t o  
3,5000 R due to the  ceramic m a t e r i a l s  used. A f u r t h e r  l i m i t a t i o n  t o  the  
t e s t  condi t ions  a t  the  lower Mach numbers is a severe dus t ing  problem which 
occurs f o r  lalrge volumes of a i r  flow through the  pebble-bed. The allowable 
opera t ing  pressures  a t  a Mach number of 5 a r e  too l o w  to  permit dup l i ca t ion  
of f l i g h t  contlit:ions a t  low a l t i t u d e s .  

A material .  research  study which was implemented a t  A m e s  Research Center 
has shown thalr: c:ored b r i c k  made of y t t r i a -  s t a b i l i z e d  z i r con ia  when used a s  
the  hea te r  mai1:ri.x w i l l  permit opera t ion  a t  temperatures up t o  4,5000 R with 
e s s e n t i a l l y  dust:- f r e e  condi t ions  (less than 0.0001 pounds dus t  per  pound of 
a i r ) .  
problem, pernii tr ;  the  f a c i l i t y  to  be operated a t  a higher  pressure s ince  f o r  
a given mass filcw, the pressure  drop ac ross  the  hea te r  is only about me- 
fou r th  t h a t  with pebbles. 
permit the  3.I; foo t  wind tunnel  to  dup l i ca t e  f u l l - s c a l e  f l i g h t  temperatures 
a t  a Mach nuniher of 7 and thus support  hypersonic a i r -b rea th ing  veh ic l e  
research  a t  t:he des i red  Mach number levels. This increased opera t ing  temper- 
a t u r e  p o t e n t i a l  w i l l  a l s o  provide f o r  more r e a l i s t i c  da t a  a t  Mach numbers of 
10 and 15 f o r  s p e c i f i c  tests where v iscous  e f f e c t s  may be dominant. 

The coredl br ick ,  i n  add i t ion  t o  e s s e n t i a l l y  e l imina t ing  the  dus t ing  

Increasing the  temperature l i m i t  t o  4,500° R w i l l  

The a d d i t i o n a l  temperature w i l l  a l s o  permit supersonic combustion s tud ie s  
s ince  au to  i g n i t i o n  of hydrogen would be poss ib le  ( t h i s  r e q u i r e s  the 4,500° R 
hea te r  temperctture) . 
ment would be! enhanced s ince  the  l a r g e  tunnel  s i z e  would permit component 
combinations iiuc:h as  the  inlet-combustor system t o  be t e s t e d  to  determine 
the  f u e l - a i r  mixing length  requirement, burning length,  and w e r a l l  e f f i c -  
iency of the  riystem. The high temperature c a p a b i l i t y  would also p e r m i t  the  
use of a b l a t i n g  m a t e r i a l s  to  determine the  e f f e c t  of a b l a t i o n  on boundary- 
layer  flow ( t : ransi t ion,  etc.) and the  a t t endan t  e f f e c t  on hea t  t r a n s f e r .  

The present  hypersonic- scramjet  research  and develop- 

This modif icat ion w i l l  s i g n i f i c a n t l y  increase  the  usefu lness  of the 3.5 
foo t  hypersorijtc wind tunnel  through an important extension of the  operable 
Mach number- t:amperature-pressure range. Hence, a c t u a l  f l i g h t  conditiclns 
(Reynolds No. & enthalpy) can be dupl ica ted  i n  the  labora tory  over a much 
l a r g e r  por t ion  of the  hypersonic f l i g h t  co r r ido r .  

ESTIMATED FUl2EE: YEAR FUNDING FOR THIS PROJECT: None 
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AMES RESEARCH CENTER 
FISCAL YEAR 1968 ESTIMATES 

HEATER liE:PLACEMENT, 3.5- FOOT 

T 
243-381 0 - 67 - 3 

WIND TUNNEL 

FTA C A L C I A  - 5 T A R I L I Z F D  

[FA Y T T R  I A -  STABILIZED 

rl L I G H T - W I G H T  7 I R C C h ' I A  

7,IGHT- W I G H T  7IRrONIA 

DFNSF ZIRCONIA 

Y T T R T A - S T A R I L  T 7r 7 

FIKFRRICK m] CALC I A -STAB IT, 1 ZF') 
DFNSF 7IPCONTA 

FF] DENSE ALUMINA 

2 

D E T A I L  OF CORED EKICK 
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wrIoNAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

ELECTRONICS RESEARCH CENTER 

Pap;#! No. 

CF 2-1 Location p l a n . . . . . . . . . . . .  .................................... 
S u ~ r y . . . . . . . . . . . . . . .  CF 2-2 

Office of Advanced Research and Technology Projects : 

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

Qualifications and standards/component technology 
special purpose laboratory.. . . . .  ......................... CF 2-3 

Center su.pport f a c i l i t i e s  I I I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  CF 2-8 
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ELECTRON I C s  RESEARCH CENTER 
FISCAL YEAR 1968 ESTIMATES 

CAM BRIDGE, MASS. 
L O C A T I O N  P L A N  

0 01 0 2 0 3  0 4 0 5  
S C A L E  - IN U I L E S  

0 TOWER-E/A t GENERAL PURPOSE LABORATORIES 
@ MICROWAVE RADIATION LABORATORY 
@ AUDITORIUM 

@ KITCHEN (BASEMENT) 

@ DINING (BASEMENT) 

@ CENTER SERVICE BUILDING 

@ QUALIFICATIONS k STANDARDJCOMPONENT 
TECHNOLOGY LABORATORY 

@ GUIDANCE LABORATORY 

@ U T I L I T Y  TUNNEL 

@ SPACE OPTICS LABORATORY 

8 R O A D W A Y  

- T v '  h 1 

=Ae-? 
SCALE IN FEET 

L E G E N D  

0 C Y  6400 67 FItlLlTlES 

F A C I L I T I E S  PROPOSED IN 1968 E S T I Y A T E S  

a BASEMFNTS ASSOCIATED W I T H  F Y '  W FACILITIES 

--PROJLCT BOUNDARY 



CONSTRUCT I O N  OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

WATER POLLUTION CONTROL 

AUTHORIZATION &IJE I T E M :  

PROGRAM OFFICE -- FOR THE PRQTECT: 

LOCATION OF PMXIEiCT: Huntsv i l le ,  Madison County, Alabama 

COGNIZANT NASASISTALLATION: 

Marshall Space F l i g h t  Center 

Off ice  of Manned Space F l i g h t  

Marshall Space F l i g h t  Center 

TYPE OF CUNSTRJ.:ION PRWECT: Extension 

FUNDING: 

FY 1967 and Pr io r  Years $38,000 

FY 1968 Esf::imate 350 ,000 

Total Fundfiiig Through FY 1968 $388,000 

PRWECT COST 15STI[MATE: 

Land Acquit; :tt ion 

Cons tructic2: 

I n d u s t r i a l  area lagoons 

S t r u c t u r a l  test  area lagoon 
Dynamic t e s  1; stand lagoon 
Industri inl  sewer ex tens ion  
T e s t  areis fuel c o l l e c t i o n  

Cyanide (1 Lsposal f a c i l i t y  

and pipLng 

bas in 

Equiptne n t  

Desipn 

Fa l lou t  S h e l t e r  (Not f eas ib l e )  

Unit of 
Measure 

unit 
cost 

-0 -  

$247,400 
31,000 
46,000 

7,000 

17,000 
1,600 

--- 
--- 
--- 

Tota l  
cost 

$350,000 

24 7 , 400 
31,000 
46,000 

7,000 

17,000 
1,600 

None 

3; 350 ,000 
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PROECT PURP06E: 

This p ro jec t  w i l l  provide f a c i l i t i e s  f o r  treatment of t he  chemical wastes 
generated by t e s t i n g  and manufacturing operat ions t o  preclude pol ' lution of 
receiving; s t rams and lakes.  

PKWECT DESCR.IPI'ION: ---- 
This p ro jec t  provides f o r  the  cons t ruc t ion  of holding bas ins ,  the installa- 

t i o n  of evaporators ,  ac id  r e s i s t a n t  p ip ing ,  and assoc ia ted  flow con t ro l  devices  
t o  cont ro l  t h e ,  d i sposa l  of i n d u s t r i a l  waste i n t o  the  Tennessee River and i ts  
t r ibu tar i . es .  Ccastruct ion w i l l  include : 

Indust.ria1-Area Lagoons - Five lagoons, with piping and con t ro l  devices  
w i l l  be cclrstructed t o  treat the  i n d u s t r i a l  w a s t e s  generated i n  the 
manufacturj.ng, complex. A 4,500,000 ga l lon  lagoon w i l l  be constructed 
t o  receive wastes from the  e x i s t i n g  i n d u s t r i a l  sewer and reduce the  
chemic: a 1 cmnc e n t  r a t i on by ne u t  r a 1 i z at  i on and d i 1 u t i  on. 
laden waters from the  Hydrostat ic  T e s t  F a c i l i t y  will be co l l ec t ed  and 
de l ivered  t o  a sepa ra t e  500,000 ga l lon  lagoon. The d i l u t e d  e f f l u e n t  
from both 1.ag;oons w i l l  be discharged i n t o  Indian Creek a t  cont ro l led  
r a t e s  and during favorable  per iods of r i v e r  flow. Wastes t h a t  cannot 
be reducedl by d i l u t i o n ,  w i l l  be co l lec ted  i n  a 100,000 ga l lon  holding 
lagoon, thwn pumped through steam evaporators.  The r e s u l t i n g  concen- 
t ra te  w i l l .  be detained i n  a 25,000 ga l lon  lagoon. On an annual b a s i s ,  

Dichromate 

t h i s  residlue w i l l  be removed t o  a 
u l t imate  dlbsposal. 

Structural .  T e s t  Area Lagoon - The 
and chromium wastes from the  Load 
and f 1.m i n d i c a t o r  i n s t a l l e d .  

200,000 ga l lon  holding area f o r  

e x i s t i n g  pond which rece ives  dich.romate 
T e s t  Annex w i l l  be l ined  and A nclzzle 

Dynamic Twit Area Lagoon - The e x i s t i n g  740,000 ga l lon  lagoon will be 
enlarged to ii 1,000,000 ga l lon  capac i ty ,  and l ined  t o  hold sodium 
dichrtmmts and chromium wastes from the  Dynamic T e s t  Stand. A valve ,  
nozzle and flow ind ica to r  will be i n s t a l l e d  a t  the lagoon o u t l e t  tcl 
cont ro l  diisdiarge and permit d i l u t i o n .  

Industrial,&!wer Extension - The e x i s t i n g  sewer w i l l  be extended 500 
f e e t  t o  ca r ry  expended hydrau l i c  o i l s  from the  Ast r ion ics  Engineering 
Laboratory t o  the  i n d u s t r i a l  lagoon. 

T e s t  Area Fuel Co l l ec t ion  Basin - A concrete  enclosure w i l l  be con-', 
s t ruc t ed  wLth a skimming wei r  wi th in  the  e x i s t i n g  holding bas in  t o  
rece ive  sp:ilI.s of RP-1 f u e l  from F-1 and S-IC s t a t i c  tes t  s tands .  

Cyanide Dj$x)sal F a c i l i t y  - A l ined  and fenced d i sposa l  area, f i l l e d  
with l i m e ,  w i l l  be constructed approximately 1.5 m i l e s  east of t he  
Center bur: wi th in  the  Redstone Arsenal f o r  dumping cyanide solutioriis 
from various l abora to r i e s .  
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PROJECT JUSTIF ILCATION : 

A l l  agenciee of the  Federal  Government are d i r e c t e d  by Executive Order  t o  
reduce sources  of stream p o l l u t i o n  t o  the  lowest p r a c t i c a l  level. The f a c i l -  
ities which wiLL1 be provided by t h i s  p r o j e c t  are needed t o  d ispose  of the 
harmful wastei; , d i l u t e  the remaining e f f l u e n t ,  and con t ro l  the d ischarge  so 
as t o  assure  that: the outflow from t h e  Center is not de t r imen ta l  t o  publlic 
h e a l t h ,  marine l i f e  or  w i l d l i f e .  

The Redstom Arsenal is located nor th  of the Wheeler Reservoir ,  on land 
which partial'l y overlaps an area which the  Tennessee Valley Authori ty  has 
es t ab l i shed  a15  a National Wi ld l i f e  Refuge. Untreated wastes from the  Arsenal 
are p resen t ly  discharged i n t o  Indian Creek and Huntsv i l le  Spring Branch which 
flow i n t o  the Idheeler Reservoir and the  Wi ld l i f e  Refuge Area. Aside fii:oar 
NASA, t h i s  p o l l u t i o n  is  a matter of concern t o  the  Tennessee Val ley  Authori ty  
and the  U.S. Ilublic Health Service.  These agencies have conducted invtrs t i -  
ga t ions  regandin,g p o l l u t i o n  of the  Wheeler Reservoir and concur with the need 
f o r  co r rec t ive  ac t ion .  Unless the f a c i l i t i e s  included i n  t h i s  p r o j e c t  are 
provided t h i s  po l lu t ion  w i l l  continue.  

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

FISCAL YEAR 1968 ESTIMATES 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

FIRE SURVEILLANCE SYSTEM 

AUTHORIZATI0NA;NE ITEM: Marshall Space F l i g h t  Center 

PROGRAM OFFICI3 FOR THE PROJECT: 

LOCATION OF 1’IIO;lECT: 

COGNIZANT NA!$LCNSTALLATION : 

TYPE OF CONSTg(:TION PROJECT : 

FUNDING : 

Off ice  of Manned Space F l igh t  

Huntsv i l le ,  Madison County, Alabama 

Marshall Space F l i g h t  Center 

Extension 

FY 1967 a n d  !Prior Years $60,000 

FY 1968 Estimate 520 .OOO 

Tota l  Fundin,g Through FY 1968 $580.000 

PROJECT COST ESTIMATE : 

Land Acquisi t ion 

Construct ion 

F i r e  s t a t i o n  add i t ion  

Equipment 

Unit  of Unit 
cost Measure Quan t i ty  - 

Sq. Ft .  

Primary equipment and 
conso1.e (communi- 
cat i o  rl s bu i 1 ding ) 

Secondaxy equipment and 
graphdc panel ( f i r e  
stat ion) 

Ins  t a1 1 at  i.on/mod i f icat ions  
of f i r e  de t ec t ion  
s ys t en1s LS 

modifkcat ions  LS 
Signal  t r a m s m i t  ter  pane 1 

LS 

LS 

‘rota1 
Cost 

-I- 

--- 
$15 ,800 

270 $21.48 5,800 

$511L, 200 

--- 195,000 19 5,000 

--- 53,200 53,200 

--- 192,000 19 2,000 

--- 74,000 74,000 
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Desim 

Unit  of 
Measure Quan t i ty  

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

TOTAL 

T o t a l  
C o s t  

Unit  
cost -.- - 

--- None 

$520,000 

-- 
-I- 

PROJECT PURPOSE : 

T h i s  p ro j ec t  w i l l  provide a c e n t r a l i z e d  f i r e  de t ec t ion  and report inl ;  
system a t  Mar,shaLl Space F l i g h t  Center.  

PROJECT DESCRIPTION : 

The p ro jec t  provides f o r  the  i n s t a l l a t i o n  of a c e n t r a l  automatic fi:i:e 
de t ec t ion  and re*porting system which w i l l  include:  

a. I n s t a l l a t i o n  of primary equipment and a console i n  the  Comniunici!ltions 
Building, which * w i l l  serve as  the  con t ro l  cen te r  f o r  monitoring the  sy:!stem. 

b.  Construct ion of a 270 square foo t  a d d i t i o n  t o  t h e  F i r e  S t a t i o n ,  in-  
s t a l l a t i o n  of secondary equipment, and a graphic  panel.  

c .  I n s t a l l a t i o n  and/or modif icat ion of  f i r e  de t ec t ion  u n i t s  i n  109 
bui ld ings .  

d. Modification of t he  s i g n a l  t ransmission panel covering a t o t a l  t)f 
138 f a c i l i t i e s  i n  order  t o  t i e  t o  the  c e n t r a l  console  i n  the  Communications 
Building. 

PROJECT JUSTIFICATION : 

There are 138 f a c i l i t i e s  t h a t  should be provided wi th  an adequtite f t r e  
de t ec t ion  and r epor t ing  system i n  o rde r  to  reduce the  p o s s i b i l i t y  of  major 
f i n a n c i a l  l o s s  and t o  insure  the  continued a v a i l a b i l i t y  of  these  f a c i l l t i e s  
i n  support  of the  Center mission. A r ecen t  a n a l y s i s  by an a r c h i t e c t -  
engineer f i rm revealed t h a t  only 29 of  the  138 f a c i l i t i e s  are so equipl3ed. 
The remaining 109 r equ i r e  e i t h e r  upgrading of t he  present  system o r  thI2 
i n s t a l l a t i o n  of completely new equipment. The more r e c e n t l y  construct12d 
f a c i l i t i e s  have adequate f i r e  su rve i l l ance  systems, bu t  t h e  o l d e r  f a c i l i t i e s ,  
acquired from the  Army, r equ i r e  complete new systems o r  major improvemlmt 
t o  those which e x i s t .  In  no case, however, is t he re  provis ion  for r e p l x t -  
ing  t o  a c e n t r a l  s t a t i o n .  I n  o rde r  t o  a l low a quick response by f i r e  
f i g h t i n g  personnel a c e n t r a l i z e d  r epor t ing  system must be provided. 

To da te ,  th . e  number of major f i r e s  a t  t h i s  Center has been small, bu t  
s eve ra l  f i r e s  have occured which through f o r t u i t o u s  circumstances causied 
only minimal damage. The most s i g n i f i c a n t  inc ident  concerned a f i r e  i l n  
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t h e  basement of  t he  F-1 Engine Test Stand. This  f i r e  occurred during o f f -  
duty hours,  bu t  two employees, not normally on duty,  no t iced  t h e  smoke1 and 
imnediately notltf ied t h e  f i r e  department. Had these  employees not been 
present ,  the  r e s u l t s  could have been cons iderably  more severe.  

I n  the  pas t  lit has  been poss ib l e  t o  depend upon the  presence of technicians,  
and engineers  during long dura t ion  tests, cus tod ia l  personnel,  and roving 
s e c u r i t y  guards:, as an i n t e g r a l  p a r t  of  the  f i r e  su rve i l l ance  and r e p a r t i n g  
system. However, even t h i s  minimal d e t e c t i o n  and r epor t ing  c a p a b i l i t y  w i l l  
be degraded ]in the  f u t u r e  because of a t r end  toward automation of lonp, 
dura t ion  t e s t s ,  and s i g n i f i c a n t  budgetary l i m i t a t i o n s  which w i l l  reduce 
the  number of cus tod ia l  and s e c u r i t y  personnel who w i l l  be present  du i ing  
off-duty houl:<s. 

ESTIMATED FUTlW YEAR FUNDING FOR THIS PROJECT: None 
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N A T I O N A L  AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FAClLlTl ES 

FISCAL YEAR 19 68 BUDGET ESTIMATES 

(Dollars in thousands) 

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

The mission of the Electronics Reseatch Center is to 
increase the agency's capability in space electronics 
by providing the knowledge arid advanced technology 

components. 
a comprehensive program of basic and applied space 
electronics research. It also provides a focal point 
for national space electronics research, coordinating 
nationwide research efforts and sponsoring electronics 

needed to overcome deficiencies in electronic systems anu 
The Center organizes, manages, and 

y industry, universities, and 

$! .45.A ! N 5 ?.A I I A T IO N I COGNIZANT PROGRAM OFFICE I LOCATION OF INSTALLATION I COUNTY I NEAREST C I T Y  ~ i ~ ~ t ~ ~ ~ i ~ ~  &Sr,j--h I F O R  I N C T A L l  ATION I 

Ceiitei I Technoiogy 
I Advanced Research and/ Cadridge 1 Cambridge, Massachusetts massBCL~' 24.c- 

I l U § F L C U  
.. . 

L A N D  NO. ACRES 

conducts~NAsA~o,NED 6.3 
O T H E R  GOVERNMENT AGENCY-OWNED 

' NON-FEDERAL easemsnts) 

- TOTAL LAND 6.3 

(Including NASA-Omed TOTAL Land) CAPITAL ( a s  of INVESTMEN J m e  30, 19 F 6 ) $2,887 

Qualifications and Standards/Component Technology 
Special Purpose Laboratory 

Center Support Facilities I11 

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

ART 
ART 

COGNIZANT 
O F F I C E  I 

- ALL OTHER PROJECTS I 
G 
h) 

N 
NASA FORM 1029 IREV.  JUN 651 PREVIOUS EDITIONS ARE O E S O L E T E .  

F Y  1959 T H R U  
C U R R E N T  YEAR 

133 
145 

26,122 

26,400 

(Estimated)  FY 19 68 

4,200 
2,020 

F U T U R E  YEARS 
(Estlmated)  

T O T A L  
A L L  YEARS 
(Estimeted)  

4,333 
2,165 

Includes work cn process .  



CONSTRUCTION OF FACILITIES 

1212CAL YEAR 1968 ESTIMATES 

UU.4LI.F I C A T I  ONS ANT.) STANDARDS /COMPONENT TECHNOLOGY 

SPECIAL PURPOSE LABORATORY 

AUTHORIZATION : L I N E  ITEM: Elec t ronics  Research Center 

PROGRAM OFFICE --- FOX THE PROJECT: 

LOCATION OF PRlDJECT: Cambridge , Middlesex County, Massachusetts 

COGNIZANT NASA --- INSTALLATION: 

TYPE OF CONSTRgLJION PROJECT: New 

FUNDING : 

Office of Advanced Research and Techno:l.ogy 

Elec t ronics  Research Center 

FY 1967 and Pr ior  Years $133,000 

FY 1968 Estimate 4,200,000 

Total  Funding ‘Ilhnough FY 1968 $4,333,000 

PRQJECT COST ESTIMATE: ---- 
Unit of 
Measure 

Land Acguis :it ion --- 
Cons t ruc t ion  

Bui Id  ing S q .  F t .  
Special  cons trriction S q .  F t .  

Equipment 

Qualifica.ttom and Standards Lab. 

Environmental test 
e q u i  pine n t  

Processing equipment LS 

analy:; is LS 
Design :ri teria LS 

LS 

Inspect  ion and f a i l u r e  

Quant i ty  

--- 

50,000 
50,000 

Unit 
c o s t  

$28.40 
14.76 

562,437 
284,073 

332,985 
386 , 505 

To ta  11. 
c o s t  

$2 , 158,00(1! 

1,420,000 
738 , 000 

$2,042 ,OOCi! 

662,437 
284 ,O 71.1 

332,98!i 
386 , 50!i 
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Unit of 
Me as ure 

Component :':hnology Lab. 

Materia:L:; :€or com- 
p onent:; LS 

Component development LS 
Support :i ng bas i c  

research LS 

Design 

Fa l lou t  She iter 

Unit 
c o s t  

53,048 
68,942 

254,010 

.e- 

.-- 

Total 
C o s t , .  

53 ,04Ei 
68,9421 

254 ,O 1C1 

--.I, 

-n .,. 

PROJECT PURPOSE,: 

This s p e c i a l  purpose f a c i l i t y  w i l l  provide equipment and f a c i l i t i e s  lior 
the Qua l i f i ca t ions  and Standards Laboratory t o  perform research and advanced 
development on techniques f o r  improving the  r e l i a b i l i t y  of cu r ren t  and 'future 
space e l e c t r o n i c  components. The Component Technology Laboratory will Icon- 
duct a program of b a s i c  and applied research t o  probe the nature  of matlixials, 
and t o  develop advanced types of e l e c t r o n i c  components. 

PROJECT DESCRIPTION: 

This spec ia l  purpose laboratory bui lding w i l l  house i n  i ts  four  l eve l s  
(basement, podium, 2nd and 3rd f loo r s )  a v a r i e t y  of s p e c i a l  research equip- 
ment and provide working space f o r  a number of personnel who w i l l  support  the 
object ives  of the Q u a l i f i c a t i o n s  and Standards Laboratory and the  Component 
Technology Labora.tory, both subdivis ions of e l e c t r o n i c  components research. 
This laboratory will provide working space f o r  twenty s c i e n t i s t s  and t e n  
lab  technicians.  The ground level (basement) comprises 20,000 square f e e t  
of f l o o r  space i n  which w i l l  be located most of the equipment with unusual 
bui lding design c h a r a c t e r i s t i c s  (i.e.,  g r e a t e r  than normal f l o o r  loads ,  
special ized foundat i ons ,  v i b r a t i o n  i s o l a t i o n  mounts and c e i l i n g  heights  i n  
excess of twelve f e e t ) .  The podium (1st f loor )  l e v e l  cons i s t s  of 10,000 
square f e e t  and w i l l  contain,  l i k e  the 2nd and 3rd f l o o r s ,  a po r t ion  of t he  
spec ia l  laboratory areas f o r  f a b r i c a t i o n  and modification of experiment a1 
e l e c t r o n i c  components and some of the  research o f f i c e  spaces. The 2nd and 
3rd f loo r s  each contain 10,000 square f e e t  which w i l l  be devoted t o  the 
s p e c i a l  laboratory areas with lesser load and height  requirements. The 
bui lding w i l l  be of permanent type construct ion and w i l l  contain the nec- 
e s sa ry  u t i l i t y  l i n e s  and equipment such as fans ,  pumps, e lectr ical  trans- 
formers , and converter / regulators  as required t o  provide the spec ia l i zed  
environmental requirements of these laboratory areas. 



PRQJECT JUSTIjPICATION: 

Qual i f ica t jons  and Standards Laboratory - This por t ion  of the  projec:t is 
required t o  provide f a c i l i t i e s  t o  house the  Qual i f ica t ions  and Standards 
Laboratory and permit the s t a f f  t o  conduct component q u a l i f i c a t i o n  tes1.ing 
and eva lua t ion ,  conduct the physical  , chemical and meta l lurg ica l  s tuditis 
necessary t o  determine mechanisms of f a i l u r e  i n  components and t o  es ta1) l i sh  
e l e c t r o n i c  design f ab r i ca t ion  and t e s t i n g  s tandards.  The s tandards esl:ab- 
l ished by t h i s  laboratory w i l l  ma te r i a l ly  reduce the  complexity and hii:h 
development cos ts  which r e s u l t  when space systems are t o  be assembled lirom 
e l e c t r o n i c  components obtained from a l a rge  number of developers and 
suppl ie rs  using ldif f e r en t  b a s i c  f ab r i ca t ion  and r e l i a b i l i t y  qual i f  icat:i.on 
s tandards.  This laboratory w i l l  be the  NASA foca l  po in t  fo r  promulgati.on 
of space e l e c t r o n i c  component qua l i f i ca t ions  and s tandards.  These qual i f i c a -  
t ions  and s tandards w i l l  a l s o  be supplemented wi th  laboratory developetl 
qua l i f i ed  p a r t s  l ists  , c a l i b r a t i o n  methods and procedures , and environriental 
t e s t  c r i t e r i a  which w i l l  be invaluable  t o  o ther  groups wi th in  the Centtir, 
o ther  NASA Centers ,  other  government agencies and in t e re s t ed  i n d u s t r i a  1 and 
univers i ty  grcups. Special  types of equipment w i l l  be used f o r  subjeclting 
e l e c t r o n i c  par ts  and devices t o  environmental r i g o r s  s imulat ing those of 
space f l i g h t .  These include la rge  v ib ra to r s  , shock testers , and accel t t ra tors  , 
a l l  requi r ing  massive and u l t r a  s t a b l e  suppor ts ,  thermal-vacuum chambe irs , 
ovens , and cryogenic chambers t o  be used fo r  t e s t i n g  components i n  concfitions 
t h a t  s i m u l a t e  the  extreme temperatures and the  vacuum of f l i g h t  t o  deeil 
space,  and r ad ia t ion  sources t o  s i m u l a t e  the r ad ia t ion  of space. 

Specia’l prccessing equipment f o r  assembling new versions of advance11 types 
of components , and f o r  reproducing the procedures used i n  making e l e c t  ironic 
components , w i l l  be used t o  determine the  e f f e c t  upon performance and  quality 
of var ia t ions  i n  those processes.  These include epitaxy-growing equipment , 
d i f fus ion  furnaces ,  vacuum evaporators , microbonders and welders , lamiilar 
flow benches , photographic equipment, ion  generators  and e l e c t r o n  beam guns. 
These requi re  maximum prec is ion  of process ,  u l t r ac l ean l ines s ,  and accuracy 
of dimension; accordingly,  t h i s  equipment requi res  s p e c i a l  v ib ra t ion  f r e e  
mountings, a n d  an environment t h a t  i s  f r e e  from contamination t h a t  would 
a f f e c t  t he  pax ts  being processed. 

A var i e ty  of e l e c t r o n i c  microscopes and probes , a l l  uniquely c o n s t r x t e d  
for  use i n  examining e l e c t r o n i c  p a r t s ,  together  with X-ray ana lyzers ,  in f ra -  
red  probes , spectrometers , l a s e r s ,  gas analyzers  , ionscrubbers , and micro 
balances,  wi l l  b e  used t o  d e t e c t  the minute d i f fe rences  i n  dimensions, co lo r ,  
sur face  roughness, micro welds , and chemical composition. 
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Component Tsenology Laboratory - This po r t ion  of the p ro jec t  i s  t o  pro- 
vide f a c i l i t i e s  t o  house the  Component Technology Laboratory and permit i t  
t o  increase bas ic  knowledge f o r  advancing technology i n  the area of e lec-  
t r o n i c  components t o  provide the  necessary capab i l i t y  t o  meet the  requirements 
fo r  successful  accomplishment of NASA space missions. Advanced research 
w i l l  be carried c u t  i n  the f i e l d s  of s o l i d  state physics ,  low temperature,  
quantum e lec t ron ic s ,  high temperature,  and imperfections i n  c r y s t a l  s t r u c t u r e .  
Materials reseiirc:h w i l l  be performed i n  semiconductors, magnetics, d i e l ec -  
t r ics ,  and mat.eri.als evaluat ion.  Microelectronic research w i l l  include t h i n  
fi lms microelectronic  techniques and molecular e l ec t ron ic s .  Physical  e l ec -  
t ron ic s  research w i l l  include e l e c t r o n  emission s t u d i e s ,  plasma research and 
sur face  s t u d i e s ,  A capab i l i t y  is needed f o r  advanced development of semi- 
conductor devices ,  vacuum tubes ,  electromechanical devices ,  and op t i ca l  and 
d isp lay  device:;, This f a c i l i t y  is needed t o  provide s p e c i a l  purpose lamb- 
ora tory  space ilnd research equipment t o  ca r ry  out the  necessary in-house 
por t ion  of the ellectronic components research program. This f a c i l i t y  h i i l l  
house equipmen*: f o r  high magnetic f i e l d  s t u d i e s ,  r ad ia t ion  e f f e c t  s t u d i e s  
and other  unique component development s tud ie s .  

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

FISCAL YEAR 1968 ESTIMATES 

CENTER SUPPORT FACILITIES 111 

-- AUTIORIZATION - LINE ITEM: Electronics Research Center 

PROGRAM C!FFICE FOR THE PROJECT: 

- LOCATION OF PROJECT: 

- COGNIZANT NASA INSTALLATION: 

Off ice  of Advanced Research and Technology 

Cambridge, Middlesex County, Massachusetts 

Elec t ronics  Research Center 

TYPE OF CONSTRUCTION PROJECT: New 

- FUNDING : 
FY 1967 and P r i o r  Years 

FY 19tu8 Estimate 

Total  Funding Through FY 1968 

- PROJECT COST ESTIMATE : 

$145,000 

2,020 .ooo 

u 6 5 . 0 0 2  

Unit 
Cost - 

Total 
Coet - 

Unit of 
Measure Quant i ty  

- Land Acquisi t ion --- -..e 

31.670 .OOO - Constyuct ion 

Service dr ive  
Basement mech. space 
Technical support 

shops (basement) 
Ref r igera t ion  

equ i pmen t 
Util i t ies extension,  

parking and s i te  
preparat ion 

Sq. Ft .  
Sq. Ft. 

8,500 
2,200 

$34.00 
36.00 

289,000 
79,000 

Sq. Ft.  36.00 472,000 

200,000 L!3 200 , 000 

LS 630,000 630,000 

$350,000 Equ ipinent 

Tecllinical support 
s’hop equipment LS 350,000 350,000 
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Unit of Unit Tota l  
Measure cos\t 

-I- 
c o s t  Quan t i ty  - 

e-- None --- --- Fa l lou t  She@,eE (Not --,- 

~ 2 . 0 2 0 . 0 0 0  
f e a s i b l e )  

TOTAL 

PROJECT PUlU?OS_E : 

This pro jec t  w i l l  be the  t h i r d  phase of u t i l i t i e s  work and is requi red  
to provide support  u t i l i t i e s  to  the  mechanical rooms and bui ld ings  proposed 
f o r  the FY 1968 Construction of F a c i l i t i e s  Program. It w i l l  a l s o  proville 
space f o r  the technica l  support  shop which w i l l  provide support  f o r  the  
l abora to r i e s .  This p ro jec t  w i l l  f u r t h e r  provide the  cen te r  cour t  which 
t ies  i n  the a r c h i t e c t u r a l  treatment of the  Center,  and provide f o r  add i t ions  
t o  the  Refr igera t ion  P lan t  and allow f o r  o v e r a l l  s i t e  prepara t ion .  

PROJECT DESCRI.IYTI.ON : 

This project. w i l l  provide a l l  u t i l i t i e s  and f a c i l i t i e s  beyond the  
labora tory  bui.1.di.ng l i n e s  and under and including the  por t ions  of t he  
podium which will .  not be provided by the  bui ld ing  cons t ruc t ion .  It w i l l  
provide f o r  the extension of u t i l i t i e s ,  i n s t a l l e d  i n  previous years ,  and 
i n s t a l l a t i o n  of new u t i l i t i e s  from ou t s ide  l i n e s  of t he  c i t y  of Cambriclge 
and publ ic  u t i l i t i e s .  This  p ro jec t  w i l l  also include e l e c t r i c a l  and 
mechanical equ ipment f o r  t he  mechanical equipment rooms adjacent  t o  the 
labora tory  buit Lditngs. I n  add i t ion ,  basement space w i l l  be cons t ruc ted  
t o  accommodate the  support  shop. This  space w i l l  be of s p e c i a l  con- 
s t r u c t i o n  t o  accept  t h e  heavy loads and w i l l  provide g r e a t e r  than norm1 
c e i l i n g  height  f o r  spec ia l  shop equipment. This space also w i l l  provide,  
where necessary, s p e c i a l l y  designed foundations f o r  unusually sens i t i ve  
test equipment t o  be loca ted  i n  these  shops. This  p ro jec t  inc ludes  in -  
creased capac i ty  of u t i l i t i e s  in t he  se rv i ce  bui ld ing  due t o  the  growtlr 
of the  Center.  
improvements are a p a r t  of t h i s  work, 

Addit ional  auto parking spaces ,  area grading and s i t e  

Equipment will be provided i n  t h i s  program t o  properly equip t echn ica l  
support shops t o  provide t h e  necessary machinery, f a b r i c a t i o n  and test  
f a c i l i t i e s  t o  cover a broad range of research  labora tory  requirements.  

PROJECT J U S T  I F  ICAT ION : 

Mechanical-&aces and Uti l i t ies  - The Mechanical Spaces and U t i l i t i c i z s ,  
new and ex tens ions ,  including increased r e f r i g e r a t i o n  capac i ty ,  are ret- 
qui red  in order  t o  p e r m i t  the  ind iv idua l  l a b o r a t o r i e s  of t he  Center t o  
operate .  Without these  necessary u t i l i t i e s ,  the  new l o w  rise laboratolries 
w i l l  not funct ion.  

CF 20-9 



Machine S t E z  - The l a b o r a t o r i e s  have a s t rong  demand f o r  high q u a l i t y ,  
versatile, in-house mechanical support  f o r  producing extreme accuracy 
c h a r a c t e r i s t i c s  requi red  i n  space research  support  work. The f a b r i c a t  ion 
and assembly shops w i l l  provide p rec i s ion  machining, assembling, f i t t i n g ,  
metal forming services, and products of spec ia l i zed  wood and p l a s t i c  equip- 
ment f o r  use i n  research  hardware. It w i l l  permit s k i l l e d  personnel t o  
accompany engilneers and s c t e n t i s t s  on f i e l d  i n s t a l l a t i o n s  problems o r  
tests. 

The f a b r i c a t i o n  shops w i l l  also provide a shop-stores system of 
ind iv idua l  shop stores which w i l l  conta in  material, p a r t s ,  mechanical 
t o o l s ,  and hwrdware which would be made ava i l ab le  t o  research  s c i e n t i s t s  
f o r  loan and ltsriue. 

ESTIMATED FU1Im: YEAR FUNDING FOR THIS PROJECT: None 
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FISCAL YEAR 1968 ESTIMATES 
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GODDARD SPACE FLIGHT CENTER 
FISCAL YEAR 1968 ESTIMATES 

LOCATION PLAN 

0 SPACE PROJECTS BUILDING e IItStAKLH I'KUJtLTb LAUUkAiUKI 

a " -..- ".. r. 111.- "n.,..".., ..I" v CcninnL rLiuni CuninuL m u  
RANGE OPERATIONS LABORATORY 

0 BOILER HOUSE AN0 ELECTRIC SUBSTATION 

INSTRUMENT CONSTRUCTION AN0 e INSTALLATION LABORATORY 

0 SPACE SCIENCES LABORATORY 

0 PAYLOAD TESTING FACILITY 

0 SATELLITE SYSTEMS LABORATORY 

0 GATE HOUSE 

0 ENVIRONMENTAL TESTING LABORATORY 

0 APPLIED SCIENCES LABORATORY 

@ TRACKING AND TELEMETRY LABORATORY 

0 SPACECRAFT OPERATIONS FACILITY 

@ LAUNCH PHASE SIMULATOR 

@ OEVELOPMENT OPERATIONS BUILDING 

@ MULTI-PURPOSE BUILDING 

0 MULTI-PURPOSE BUILDING 

EXISTING FACILITIES 

FACILITIES UNDER CONSlRUCllON 

@ MULTI-PURPOS BUILOING 

YIILTI-PURPOSE BUlLOlW~ 

@ METEOROLOGICAL OEVELOPMENT LABORATORY SYSTWS 

@ (IUALITY ASSURANCE LABORATORY 

@ DATA INTERPRETATION LABORATORY 

AOOITION TO CENTRAL HEATING 
@ AND REFRIGERATION PUNT 

@ NASA SPACE SClEllCE DATA CENTER 

MECHANICAL TEST FACILITY AN0 

a UTILITY MODIFICATION AN0 INSTALLATION 

I--  CONI lRUCl ION PROPOSED IN F Y  I968 



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

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1 9 x  BUDGET ESTIMATES 

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

This Center is responsible for complete development of 
unmanned sounding rockets and orbiting spacecraft 
experiments in basic and applied science. The work 
covers scientific satellites, and communications and 
weather satellites which orbit in cis-lunar space 
(region between the earth and the moon). 
the Center manages NASA's Delta rocket and two world-wide. 
tracking, data acquisition and data reduction networks. 

In addition, 

(Dollars in thousands) 

NO. ACRES LAND 

NASA-OWNED 

OTHER GOVERNMENT AGENCY-OWNED 
5 5 3 . 7  
638.8 

NON-FEDERAL (Lseaee, eeaementa) 3 ,O 
TOTAL LAND 1.194.5 

TOTAL CAPITAL INVESTME r $, 272,276 
(Including NASA-Owned Lend) (ea of June 30, 1%6 ) 

COGNIZANT 
PROJECT L I N E  I T E M  O F F I C E  

ALL OTHER PROJECTS I 
0 
crl 
W 

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

F Y  169 THRU 
C U R R E N T  YEAR 

35 

32,807 

32,842 

FY is68 
(Eetimafed) 

565 

F U T U R E  YEARS 
(Eatimatsd) 

A L L  T O T A L  YEARS 

(Zsftmated) 

600 

Includes work i n  process. 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

UTILITY MODIFICATION AND INSTALLATION 

AUTHORIZATION-LINE ITEM: 

PROGRAM O F F I C E Z O R  THE PROJECT: 

LOCATION OF PROJECT: Greenbelt, Prince George's County, Maryland 

COGNIZANT NASdNSTALLATION: 

TYPE OF CONSTgETION PROJECT: Al t e ra t ion  

FUNDING: 

Goddard Space F l i g h t  Center 

Office of Space Science and Appl ica t ims  

Goddard Space F l i g h t  Center 

FY 1967 anc P r i o r  Years 

FY 1968 E s t  ircate 

Total  Funding Through FY 1968 

PROJECT CCST ESTIMATE : 

Land Acquisit ion 

Cons t r uc t f z .  

E l e c t r i c a l  equipment 
and prim.ary cable 

Manholes and duct  bank 

Equipment. 

Design 

Fa l lou t  Sh.elter (Not --- 
f e as i b  le )  

$35,000 

565,000 

$600,000 

Unit of 
Measure Quant i ty  

LS 
LS 

--- 

Unit  
c o s t  

--- 
Tota l  
c o s t  

--- 
g 6 5 , O O O  

--- 304,000 304,000 --- 261,000 261,000 

-e- --- None 
-,- 

$555,000 -.- TOTAL 

CF 3-3 



PROJECT PURPOS_E;: 

This pr0jec.t. provides f o r  converting por t ions  of the e x i s t i n g  4,160 vol t  
power system load t o  the  e x i s t i n g  13,800 v o l t  power system (which has t h e  
capaci ty  t.o absorb t h i s  conversion) t o  ensure Center-wide e l ec t r i c  power 
r e l i a b i l i t y  ard the i n s t a l l a t i o n  of power and communication ducts  i n  areas  
now sa tu ra t ed .  

PRaJECT DESCRI.E’TI.ON: --- 
The conversion of a po r t ion  of the  s i t e  e l e c t r i c a l  power 4,160 v o l t  d i s -  

t r i b u t i o n  sys t .em requi res  modif icat ions and/or the i n s t a l l a t i o n  of primary 
switches,  smal.3. t.ransformers, e t c . ,  i n  Buildings 2 ,  5 ,  6 ,  8 ,  and 11, and 
primary power cables  between those bui ldings as required.  Basic transformer 
capaci ty  of a1 1- buildings a f fec ted  w i l l  remain the same except for  Building 5 ,  
which present  imcl fu tu re  demand and operat ional  requirements necess i t a t e s  
increasing the capaci ty  of t h i s  system from 1,000 Kilovalt-Amperes (KVA,) t o  
2,000 KVA by the i n s t a l l a t i o n  of a second transformer,  f o r  which provis ion 
was made when the bui ld ing  was c:onstructed. I n  addi t ion ,  underground power 
and communicat::Lon ducts  w i l l  b e  extended and i n s t a l l e d  i n  areas where present  
ducts  a r e  now sa tu ra t ed  and provide f o r  fu tu re  requirements. 

PROJECT JUSTIIYCCATION: 

The 4,160 volt: system a t  Goddard Space F l i g h t  Center has two (2) treins- 
formers, each served by one (1) of two 35 KV feeders  from the  Potomac E l e c t r i c  
Power Company (PEPCO) system on the  primary s i d e ,  and conneqced t o  a ccmmon 
bus on the seconclary s ide .  To ensure t h e  degree of r e l i a b i l i t y  now recluired 
f o r  t racking  and d a t a  real t i m e  funct ions and c r i t i c a l  s c i e n t i f i c  expel iments 
performed at the  Center ,  each transformer should have the  capac i ty  t o  ca r ry  
the  e n t i r e  load of the  secondary bus f o r  extended per iods of t i m e  i n  the event 
the o ther  transformer i s  out of s e r v i c e  f o r  maintenance o r  system f a i l u r e .  
The load on the  1 + ,  160 v o l t  system, however, has grown beyond the  capaci t y  of 
one transformer,  and i n  the event one transformer i s  out  of s e rv i ce  i t  i s  
necessary t o  remove area loads from the  system. This opera t ion  greatly 
increases  the n robab i l i t y  of a complete 4,160 v o l t  system f a i l u r e  due t o  
human error and makes i t  necessary t o  c u r t a i l  o r  cancel c e r t a i n  operat ions 
a t  the  Center.  

Unt i l  the  present ,  transformer down t i m e  has been due t o  primary feeder  
outages,  but  !;here i s  a l s o  a p o s s i b i l i t y  that  a transformer f a i l u r e  can 
occur. The most common cause of primary feeder  outages t o  d a t e  has  berm 
severe l igh tn ing  storms, bu t  t he re  have been outages due t o  f a l l e n  trees and 
l i n e  pole f a i l u r e  on the PEPCO feeders  beyond the  i n s t a l l a t i o n  property.  

CF 3-4 
243-381 0 - 67 - 5 



To provide the r e l i a b i l i t y  now required a t  the Center,  i t  is proposed t h a t  
port ions of the 4,160 v o l t  system load be t r ans fe r r ed  t o  the  e x i s t i n g  13,800 
v o l t  system which has considerable reserve capaci ty  a t  the  subs ta t ion .  With 
t h i s  t r a n s f e r ,  t he  load on the 4,160 v o l t  system w i l l  be reduced t o  a vrxlue 
which can b e  car r ied  by one transformer f o r  extended periods of t i m e .  

The growth i n  the  use of automatic d a t a  processing systems with the  
accompanying increase i n  d a t a  transmission l i n e s ,  and the  i n s t a l l a t i o n  iof 
dup l i ca t e  power feeders t o  provide the r e l i a b i l i t y  required f o r  t racking and 
d a t a  r e a l  t i m e  funct ions have sa tu ra t ed  e x i s t i n g  underground duct  systeins i n  
seve ra l  areas .  Interconnect ions between the  various components of the  360 
series computer system w i l l  f u r t h e r  impac t  the power and communication tfuct 
system. I t  i s  proposed t h a t  add i t iona l  duc ts  be i n s t a l l e d  i n  the  impaclied 
areas t o  reliebe these crowded conditions and provide a reasonable capai:ity 
for  normal growth. 

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

FISCAL YEAR 1968 ESTIMATES 

JET PROPULSION LABORATORY 

Location plan ................................................. CF 4-1 
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Office of Space Science and Applications Project: 

Space f l i g h t  operations f a c i l i t y  systems development 
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fac: i l i t  ..................................................... CF 4-9 
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B L U G  . 
NO 
.. 
I I  

1R 
13 

20 
22 
23 
31 
32 
33 
34 
41 
42 
44 
45 
46 
47 
48 
53 
54 
55 
57 
58 
59 
65 
66 
67 
71 
72 
7 3  
74  
77 
78  
7 9  
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 

97 
01 

TITLE L O C A T I O N  
jpace jc i rncrs  iu'wuluiun 7 . . . . .  " C  I 

Offices. Lab & Shop . . . . .  3-t 
I.+rtmrttiral Test Lab . . . . . .  5 - 0  
Shop Test Cell No 2 (Liquid) . . 4-F 
Thermocouple Lab . . . . . .  4-F 
Shop Test Cell N o  12 (Liquid) . . 4-F 
Test Cel l  (Liquid) . . . . . .  4-F 
Test Cel l  (Liquid) . . . . . .  4-F 
Test Cel l  (Liquid) . . . . . .  5-E 
Shop Test Cell N o  33 (Liquid) . . 5-E 

Credit Union . . . . . . . .  5-F 
Aerodynamics & Steam Lab . . 5-E 
Shop Test Cell No 42 (Liquid) . . 5-E 
Plant Protection . . . . . . .  4-E 
Gucrd Shelter . . . . . . . .  4-F 
Conditioning Lab (Solid) . . .  4-E 
Blending Lab (Solid) . . . . .  4-E 
M ix ing  Lab (Solid) . . . . . .  4-E 
Test Cel l  (Air Fuel) . . . . . .  4-0  
Campressor Building . . . . .  4 - 0  
Chem . Lab . . . . . . . . .  5-E 
Naterials Lab . . . . . . . .  5-E 
Carpenter Shop . . . . . . . .  5-F 
Engineering Offices 8 Lab . . .  5-C 
Mechanics Stores . . . . . . .  5-E 
Engineering Offices . . . . .  5 - 0  
Uti l i t ies Area Storage . . . . .  4-E 
Test Cell (Chemistry) . . . . .  5-E 
Sail Science Lab . . . . . . .  4 -0  
Hydraulics Lab . . . . . . . .  5-E 
Wind Tunnel (20 Inch) . . . . .  4-0  
Wind Tunnel (12 & 21 Inch) . . .  4 -0  
Space Sciences Lab . . . . . .  4-F 
Environmental Test Lab . . . .  5-D 
Chem . Lab & Eng . Of f i ce  . . .  5 - 0  
Test Cel l  8 Solid Chemistry . . 5-E 
Space Sciences Of f i ce  . . . .  4-C 
Oxidizer Grinding (Solid) . . .  4-E 
Ovens (Solid) . . . . . . . .  4-E 
M. i x ing  Lab (Solid) . . . . . .  4-E 
Processing Lab (Solid) . . . . .  4-E 
Shop-Test Cell N o  51 . . . . .  4-E 
A i r  Dryer (Wind Tunnel)  . . . .  5 4  
Cooling Tower (Wind Tunnel) .. 5 - 0  

Development Lab & Offices . . 4-E 
Preparotion Shop (Solid) . . . .  4-E 
Chemistry Lab (Solid) . . . . .  5-E 

H i  TempLab . . . . . . . .  5-F 
Test Cel l  (Liquid) . . . . . .  5-E 

\./1?-.:7-. fin/.,,! T,,-n.I! . 5 n  

JET PROPULSION LABORATORY 
FISCAL Y E A R  1968 ESTIMATES 

BUILDING LEGEND 
BLDG . BLDG . BLDG . 

NO . 
: 0: 
I U b  
1 07 
109 
110 
1 1 1  
113 
114 
1 I5 
116 
117 
118 
120 
121 
122 
124 
125 
126 
129 
130 
131 
133 
1 34 
1 35 
136 
137 
138 
140 
141 
142 
143 
144 
145 
146 
1 47 
148 
150 
152 
153 
154 
156 
157 
158 
159 
160 
161 

165 
I66  
1 67 

1 *7 .. 

TITLE L O C A T I O N  
r .. J CL.1 I.. 
" V Y * Y  . . . . . . . . . . . . . . . .  s i  
lest i e i i  (A t r l -ue i j  . . . . . .  4-G 
Test Cell . . . . . . . . . .  4-F 
Cooling Tower (Wind Tunnel) . . 4-0  
Fuel Storage Tank . . .  4 -0  
Administraiian Bldg . . . . . .  5-C 
Gas Metering Lab . . . . . .  5-E 
Cafeteria & Offices . . . . . .  5-C 
Heating Plant (Solid) . . . . .  4-E 
Propellant Storage Dock . . . .  6-E 
Test Cel l  (Solid) . . . . . . .  4-0  
Coaling Tower . . . . . . . .  6-0 
Cooling Tower . . . . . . . .  4-F 
Cafeteria . . . . . . . .  i . 4-F 
Engineering Offices . . . . . .  5 - 0  
Incinerator . . . . . . . . .  6-E 
Combined Electronics . . . . .  5 - 0  
Administrative Services . . . .  5-6 
Test Cell (Chemistry) . . . . .  5-E 
Space Science Lab . . . . . .  5-C 
Maintenance Storage . . . . .  4-F 
Service Dock . . . . . . . .  4-0  
Shop Test Cel l  . . . . . . . .  4-F 
Guard Shelter . . . . . . . .  6-8 
Cooling Tower . . . . . . . .  5 - 0  
Cooling Tower . . . . . . . .  5 - 0  
Engineering Offices . . . . . .  5-C 
Magazine X Temp . . . . . .  A-0  
Magazine X Temp . . . . . . .  4-0  

es Dock . . . . . . . .  4-F 
Solid Racket Dock . . . . . .  4-E 
Environmental Lab . . . . . .  4-C 
Magazine-Propellant . . . . .  4-E 
Magazine -Temp . . . . . . .  4-0  
Cooling Tower . . . . . . . .  4-E 
Energy Conversion Lab . . . .  4-D 
25 Foot Space Simulator . . . .  4-C 
Hazardous Chemical Storage . . .  5-E 
Nagazine-Solid Propellant . . .  6-0 
NagazineGeneral  Storage . . .  6-0 

Not1 . Research Lab . . . . . .  6-0 
M.atl . Research Process-lab . . .  6-0 
Pump House (Water) . . . . .  4* 
Pump House (Sewage) . . . . .  6-D 
Guidance Lab . . . . . . . .  5-C 

1:"" T^ ...:-. 5 -E 
Cooling Tower . . . . . . . .  6-13 
Cooling Tower . . . . . . . .  4 - 9  
Cafeteria . . . . . . . . . .  6-C 

Gvided Missile Engineering . . 5-C 

NO . 
!?! 

173 
174 
175 
176 
177 
178 
173 
180 
182 
183 
184 
185 
i 86 
187 
188 
189 
190 
191 
192 
193 
195 
196 
1 97 
198 
199 
200 
20 1 
202 
203 
204 
205 
206 
207 
208 
209 
210 
21 1 
212 
213 
215 
218 
220 
224 
226 

228 
229 
230 

... 
I I L  

777 

TITLE L O C A T I O N  

hAntl . <-.\,:ca< . .  BIAS . . 7 4  
r r  

_ _  
Carpenrer Shop . . . . . . . .  2 7  
Test Shelter . . . . . . . . .  4-F 
Cooling Tower . . . . . . . .  5 -0  
Water Reservoir . . . . . . .  3-F 
Fire House . . . . . . . . .  5-E 
Heavy Equip . Servicing Shed . . 5-E 
Bailey Bridge . . . . . . . .  4-F 
Spacecmft Assy . Faci l i ty  . . .  7-C 
Central Engr . Bldg . . . . . .  6-5 

Physical Science Lab . . . . .  6-C 
Electronic Stores . . . . . . .  6-0 
Telecommunications Annex . . .  6-C 
Space Sciences Division Bidg . . 7-B 
Chemical Storage . . . . . . .  6-E 
Engineering Facil it ies Bldg . . .  4-C 
Electronics Lab Annex . . . .  5-D 
Engineering Offices . . . . . .  8-C 
Hazardous Test Bay . . . . . .  3 1  
Propulsion Component Storage . 5 - E  
Heliport Dispatchers Off ice . . 6-0 
Guard Shelter . . . . . . . .  7 - C  
Guard Shelter . . . . . . . .  5-5 
Solid Propellant Process Lab . . A-E 
Guidance Lab . . . . . . . .  6-0 
Celesticl Simulator Bldg . . . .  6 4  
Plont Engineering Services . . .  8-C 
Carpenter Shop . . . . . . .  8-C 
Plant Engineering Bldg . . . . .  7 - C  
Emitter Storage Bldg . . . . . .  6-0 
Test Cell "F" Equip . Bldg . . .  5-E 
High Ga in  Antenna Tower . . .  2-C 
Rotator Platform . . . . . . .  2-0  
Rotator Pad . . . . . . . . .  2-0  
Impedance Platform . . . . . .  2-C 
llluminotor Tower . . . . . . .  2-0  
Blaine Track . . . . . . . . .  2-0  
Magnetometer Bldg . . . . . .  3-8 
Antenna Lobomtory . . . . . .  2-0  
Cooling Towers 'A ' ,  ' 8 '  8 ' C '  . . 5-8 
Cooling Tower . . . . . . . .  6-0 
Visitor Control Buildinq . . . .  6-C 
C.R.S. Terminal Bldg . . . . .  4-D 
Sewer L i f t  Station . . . . . .  8-C 
Solvent Storogc Bldg'. . . . .  5-0 

4-c  r-.. qFd Chnltor . . 

Shielded Room d d g  . . . . . . . . . .  5-D 

Bus Stop Shelter . . . . . . .  4-F 

Cooling Towers A & B) 4 -B 

Space - Flight . .  Operotions Comrn- . _  
98 
99 
... ""d kn r l l l t y  ~ . . . . .  ,.$A 

L I I  1 - 1 1  I .  - . .  - . . . . . . . . . .  8-C 
232 Cornmvnicotions Assy . Bldg.(Pro- 

0 
rrl 

: V i  Transportbtion Offices . . . . .  5-E ib8 Space Sciences lnstrrnr 5)'s Lab . 7 - c  77, Dn:.,  cL. r. 

. . . . . .  102 Transportation Shop 5-E 169 Surveyor Project 
103 Fabrication Shop 5-F 
(ti4 Firsr Aia . . . . . . . . . . .  5-E  ti iaoricorion Shop . . . . . . .  7 4  

. . . . . . .  . . . . . . . . . . .  Bldq ,. 7-C - ... .,\ y">ru: . - .  
t- 
!Q 

NO . 
733 

235 
2 3  
238 
239 
240 

24 1 
242 
243 

244 
245 
246 
247 
248 
243 

250 
25 1 
252 
253 
255 
256 

1 7 4  
L.P. 

TITLE LOCATION 

Fnoineerino Devlornt Bldg . . .  7< 
Microwave Lab (Proposed) . .. mL..C..mgc s!.g . . . . .  3-c 

Coding Tower . . . . . . . .  +Y 
Telecommunications Lab . . . .  5 4  
Law Temp . Solid Propellant Mag44 
High Magnetic Test Faci l i ty  

Shipping & Receiving Dock . . -7-0 
Fuel B Oxidizer Stor . Dock (Prop) 
Remote Antenna Range Contr . 
Bldg . . . . . . . . . . . .  2-C 
H i  Temp . Storage Magazine . . 44 
Spectroscopy Lab . . . . . . .  4 -B 
Sails Test Lob . . . . . . . .  4 0  
Dynamitron . . . . . . . . .  6 4  
Ten Ft . Space Simulator . . . .  4 C  
Central Security Control Bldg . 
(Prop) 
Main Guard Gate (Proposed) 
Gyro Lab . . . . . . . . .  - 4 4  
Guard Shelter . . . . . . . . .  6-8 
LawMag . Interference Lab.(Pmp) 
Sewage L i f t  Station . . . . . .  7 4  
Model Range Control Bldg.(Pmp) 

(Prop). 



conceives and executes advanced development and ex- 
perimental engineering investigations to further the 
technology required for the nation's space program. 

NON-FEDERAL (Leaeea ,  easements) 

TOTAL LAND 

TOTAL CAPITAL INVESTMENT' 
(Zncludmd NASA-Owned Land) ( e a  of June 30, 166 ) 

PROJECT L I N E  I T E M  

25.8 
171.7 

$ 126,612 

Space Flight Operations Facility Systems Ikvelop- 

Standby Power Plant for Space Flight Operations 
ment Laboratory 

Faci 1 it y 

A L L  OTHER PROJECTS 
0 
3 

TOTALS f 
NASA FORM 1029 (REV. JUN 65)  

Include:.  wurk in p r o c e s s .  

PREVlOLiS EDiTiONS ARE OBSOLETE.  

COGNl Z A N T  
O F F I C E  

SSA 

T M  

F Y  19 59 T H R U  
C U R R E N T Y E A R  

66 

135 

38,965 

39,166 

FY 1 9  68 
(Es t imated )  

1,195 

1,930 

F U T U R E  YEARS 
(Est imated)  

.- 

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

1,261 

2,065 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

---- SPACE FLI(XT OPERATIONS FACt LITY SYSTEMS DEVEWPMENT LABORATORY 

AUTHORIZATIOZ~LKNE ITEM: Jet  Propulsion Laboratory 

PROGRAM OFFICIE -- FOR THE PROJECT: Off ice  of Space Science and Applications 

LOCATION OF PROJECT: --- Pasadena, L O ~  Angeles County, Cal i forn ia  

COGNIZANT NAICACNSTALLATION: Jet Propulsion Laboratory 

TYPE OF CONS'ERU(ZTI0N PROJECT: New 

FUNDING : 

FY 1967 anld P r io r  Years 

FY 1968 Estimate 

Total Funding Through FY 1968 

PROJECT COST ESTIMATE: 

Unit  of 
Measure 

Land Acquisit ion - - -  --- 
Construction, 

S i t e  preparat ion Ls 
Utili t ies Ls 
Building conetruct ion Sq. Ft. 
Spec ia l  ra.Lsed computer 

laboratory f loo r ing  Sq. Ft. 

Equfpment 

Primary swi tc:hgear and 
t ransf  ornw!r Ls 

Specia 1 e lloc t:rica 1 and 
in te  rc ornumini c a t i ons 
system Ls 

computer f a c i l i t y  Is 
Ins t a l l a t i cm of science 

$66,000 

1,195,000 

$1.26 1,000 

Quantity 

--- --- 
36,000 

10,000 

Unit 
coa t  - 

--- 

$15,000 
40,000 

28.39 

5.00 

30,000 

22,500 

15,500 

Tota 1 
cost 

$1,127,000 

15,000 

1,022,000 
40,000 

50,000 

68 000; 

30, ooo 

22,500 

15, 50CIl 
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U n i t  u n i t  Tota 1 

Design 

Fa l lou t  She lt:c!r --- 

PROJECT PURPOSE -- : 

cost cost - Measure Quantity 

TOTAL 

The proposed n t ruc ture  w i l l  provide' laboratory work space ad jacent  t o  
the  Space Fli~ght: Operations F a c i l i t y  (SFOF) t o  accommodate support ing 
automatic da ta  processing system research  and development activit ies.  

PROJECT DESCIUP1lTON : 

The propostad laboratory bui ld ing  w i l l  consist of tvo storieo and a 
basement with a to ta l  f l o o r  area of approximately 36,000 square f e e t ,  
The bui ld ing  w i l l  be of a s teel  frame! and re inforced  concrete  cons t ruc t ion  
and w i l l  be a i r -condi t ioned,  Provision f o r  a 7,960 square foo t  sc ience  
computing f a c i l i t y ,  a 7 ,625  square foot  da t a  processing development wctrk- 
shop, a l+,800 square foo t  teleconsnunications development labora tory ,  and 
6,40C square feet of engineer ing o f f i c e  space f o r  r e l a t e d  t echn ica l  arid 
opera t iona l  personnel are incorporated i n  the  design of t h i s  labora to iy ,  
Exis t ing  secmd generat ion automatic da ta  processing equipnent of t he  
s c i e n t i f  Lc computing f a c i l i t y  , s p e c i a l  purpose and pe r iphe ra l  equipmerit 
such as key ipunches, v e r i f i e r s ,  a s s o r t e r s ,  p r i n t e r s ,  and reproducers w i l l  
be located with prototype t h i r d  generat ion automatic da ta  systems hartl- 
ware 

PROJECT JUSTIFICATION : --- 
The modern high speed d i g i t a l  computer has  profoundly a f f ec t ed  the  

technology u t i  Uzed i n  space research and explorat ion.  
d i s c i p l i n e  is affected--propuls ion,  s t r u c t u r e s ,  guidance, e l e c t r o n i c s ,  
communications; and every phase is af fec ted- - research ,  development, test, 
mission con t ro l ,  and post-f  l i g h t  ana lys i s .  The app l i ca t ion  of ccnnputcl!rs 
i s  increas ing  rap id ly  in a l l  areas of research ,  spacec ra f t  design,  sp,ltce- 
c r a f t  command and c o n t r o l ,  and spacecraf t  t e s t ing .  
e r s  a t  the  J e t  Propulsion Laboratory f a l l s  i n t o  th ree  broad c l a s s e s :  
mission con t ro l  and opera t ions ;  the  so lu t ion  of engineer ing and scienlt i-  
f i c  problems; and computer-based da ta  systems f o r  special purposes. 

Every technicclil 

U t i l i z a t i o n  of canput- 

I n  the f i r s t  category,  the  Space F l i g h t  Operations F a c i l i t y  is used t o  
support  a nualber of programs, 
c o n t r o l  and data a c q u i s i t i o n  r e s p o n r i b i l i t i e s  f o r  automated spacecraf t  
(such as the  Langley Research Center managed Lunar Orb i t e r  and the  h ~ e s  
Research Center managed Pioneer) t o  the  JPL Deep Space Network (which was 

The assignment of e a r t h  based command 

CF 4-5 



a l ready  f u l l y  cowmitted t o  Surveyor and Mariner mission c o n t r o l  as  wel l  
as backup of the  Manned Space F l i g h t  Network f o r  Apollo missions) has  
r e su l t ed  during calendar  year  1966 and e a r l y  1967 i n  e s s e n t i a l l y  doubling 
the  Hission Conti:ol Center support ing computers and per iphera l  equipmerit 
(such as the  !iunreyor t e l e v i s i o n  and Lunar Orb i t e r  photographic recon- 
s t r u c t i o n  sysI:c?mt3 located i n  the  Space F l i g h t  Operations F a c i l i t y ) .  

These mul t i rdss ion  c o n t r o l  act ivi t ies  have preempted j o i n t  use of the1 
SFOF c o n t r o l  cen te r  equipment and work areaso 
Systems Division and Deep Space Network who previously used the  SFOF asi 
a spawning ground f o r  experimentation, development, and i n t e g r a t i o n  of 
software and new hardware camponents i n t o  the  v i t a l  ground-based support ing 
da ta  systems are i n  c r i t i c a l  need of laboratory space. 

Technical personnel of the  

The developmenit, checkout and test of new computer-based support  sysi  e m s  
c a p a b i l i t i e s  d l 1  be c a r r i e d  out  i n  the  da t a  processing development workshop 
and the  t e l e c a m i n i c a t i o n s  development laboratory on a non-interferencti 
b a s i s  with the  SFOF opera t iona l  a c t i v i t y .  Technology u t i l i z e d  i n  &he opera- 
t i o n a l  mode such as disp lay  systems, communications systems and simula1:ion 
systems employing o f f - the - she l f  t h i r d  generat ion ADP equipment w i l l  be 
breadboarded b y  t echnica l  personnel of the  Systems Divis ion and Deep Space 
Network. 

The second category,  genera l  s c i e n t i f i c  and engineer ing computing syritems 
now temporarily housed i n  one of t he  old wooden frame bu i ld ings  w i l l  bra 
located i n  the  s c i e n t i f i c  computing laboratory along with the  d i r e c t  
operat ing personnel,  and computer support  services which inc lude  tape 
l i b r a r i e s ,  ke:y punch equipment, and var ious  o the r  f i les  and support  eqtiip- 
ment, which due t o  lack of space are now dupl ica ted  i n  o ther  l oca t ions , ,  

The t h i r d  category of equipraent development, s p e c i a l  computer-based da ta  
systems such 9s the  Apollo Lunar Surface Experiment Package (ALSEP), Sola r  
Wind Spectrometer Engineering Evaluation Cqnputers w i l l  also be conducted 
i n  t h i s  f a c i l i t y .  

Exis t ing  Deep Space Information System equipment w i l l  be loca ted  
in a screen room i n  the  ccmununication laboratory t o  enable exhaust ive 1:ests 
of a complete telecommunications system inc luding  f l i g h t  and ground support  
equipment. T h i s  c a p a b i l i t y  does not  now exis t ,  with the  consequence t h a t  
important d i f f i c u l t i e s  may not  be discovered u n t i l  a f t e r  complete spacecraf t  
o r  experiment system t e s t i n g  has  coonnenced, a t  which time remedies are 
are expensive, d i f f i c u l t  t o  check out ,  and time consuming, when the  f l l g h t  
schedules can least a f fo rd  delays. 

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

FISCAL YEAR 1968 ESTIMATES 

STIU!IDDIiY PWER PLANT FOR SPACE FLIGHT OPERATIONS FACILITY 
DEEP SPACE NEWORK 

AUTHORIZATION J.JJJE ITEM: 

PROGRAM OFFICI;F(B THE PRCUECT: 

LOCATION OF P13DJECT: Pasadena, Los Angeles County, Ca l i fo rn ia  

COGNIZANT NASALNSTALLATION: Jet  Propulsion Laboratory 

TYPE OF CONSTIRUC'PION PROJECT: 

J e t  Propulsion Laboratory 

Office of Tracking and Data Acquisit ion 

Addition t o  e x i s t i n g  bui ld ing  

FUNDING : 

FY 1967 and P r i o r  Years 

FY 1968 Estimate 

Tota l  Funding Through FY 1968 

PRQlECT COST ESTIMATE: 

Land Acquisition 

Cons t ruc t i s ln  

Bui Id ing add i t  ion 
Relocate and modify 

e x i s t i n g  500 kilowatt  
engine generators 

E l e c t r i c a l  d i s t r i b u t i o n  
modi f i.ca t ions 

Mechanic a1 d is  t r i b  u t i on 
U t i  1 it i e  6' 

Site d e w  lopment 

$135,000 

1,930,000 

$2,065,000 

Unit of 
Measure Quant i ty  

Unit 
c o s t  

--- 
Tota l  
c o s t  

$;i12,000 

Sq. Ft .  8,200 $37.07 304,000 

Each 2 29,000 58,000 

LS 00- 52,000 52,000 
Ls 0-0 58,000 58,000 

25,000 Ls ..eo 25,000 
Ls --.. 15,000 15,000 
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Unit of 
Measure guant i tv  

Equipment 

P r imary 1pnera t ing  

No break igenerating system 
Swi t chgerrc 
A i r  condit t itming 
Freight  h o i s t  (5 ton) 
Maintenance crane ( 5  ton) 

equipmrant 

Design 

Fa l lou t  She l t e r  (Not 
f eas ib le:) 

LS 
Ls 
Ls 
Ls 

Each 
Each 

-9- 

-..e 

Unit Tota l  
c o s t  c o s t  

PRWECT PURPOSQ 

It is  the ]purlpose of t h i s  p ro jec t  t o  provide power p l an t  equipment imd an 
engine generator  room, with i t s  cont ro l  room, f o r  emergency standby power 
f o r  the Space FlLght Operations F a c i l i t y  (SFOF). 

PBWECT DESCRIPTION: 

This pro jec t  provides f o r  the construct ion of an approximately 8,200 
square foot  addi t ion  on the  w e s t  s i d e  of bu i ld ing  230 (SFOF). 
w i l l  be at  basement level. The area w i l l  provide space f o r  i n s t a l l a t i o n  of 
addi t iona l  engine generators with t h e i r  accessories and controls .  The no- 
break power suppl ies  w i l l  be i n s t a l l e d  i n  the  east basement where the  two 
existing engine generators  are located. Cer ta in  modifications t o  the power 
d i s t r i b u t i o n  i n  the bui ld ing  are necessary i n  conjunction with the ins1l:alla- 
t i o n  of the  no-break and standby power systems. A 250 ton r e f r i g e r a t i o n  
c h i l l e r  with its cooling tower w i l l  be added to  the e x i s t i n g  air conditioning 
s y s  tern. 

This addi t ion  

PROJECT JUSTIFICATION : 

This pro jec t  i s  e s s e n t i a l  t o  insure re l iable ,cont inuous emergency pfwer  
f o r  cri t ical  equipment during mission operat ions,  i n  the event t h a t  camner- 
cia1 poprer 80u~rces should f a i l  o r  be in te r rupted .  

As a r e s u l t  of t he  expansion of SFOF coinputere, consoles,  d i sp l ays ,  and 
associated u t i l i t i e s  s ince  the i n i t i a l  construct ion of the  f a c i l i t y ,  power 
requirements have increased from 1,500 Kilovolt  Amperes (KVA) t o  3,500 KVA. 
This increased requirement has been met by an appropriate  increase  i n  COQI- 

mercial power sources.  However, the  emergency standby po*r supply source 



m u s t  be correspondingly increased. 
adequate space t o  i n s t a l l  the  necessary add i t iona l  emergency power un i t s  and 
consequently must be expanded. 

The e x i s t i n g  bui ld ing  does not  provide 

Colmputer equipment is extremely s e n s i t i v e  t o  input  vol tage var ia t ior ts ;  
such va r i a t ions  can r e s u l t  i n  a loss  of e s s e n t i a l  d a t a  during a cr i t ical  
mission period. The no-break power suppl ies  w i l l  be used t o  i s o l a t e  tkie 
computer voltcage cr i t ical  equipment from commercial power system voltage 
d ips ,  e t c ,  a n t i  wlll be carried on a separa te  bus system. 

The addi t ima: l  air conditioning equipment is e s s e n t i a l  t o  insure  minimum 
back up t o  environmental cont ro l  of cr i t ical  computer instrumentation 
u t i l i z e d  during mission operations f o r  extended periods of t i m e .  

Without t h i s  p r o j e c t ,  the SFOF bui ld ing  will not  have s u f f i c i e n t  and 
dependable s t i d b y  paver t o  permit operat ion i n  the  event of a connaercd.al 
power f a i l u r e  during a crit ical  mission period. 

ESTIMATED --- FUTlJRE YEAR FUNDING FOR THIS PROJECT: None 
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JET PROPULSION LABORATORY 
FISCAL YEAR 1968 ESTIMATES 
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N A T I O N A L  AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 19 68 BUDGET ESTIMATES 

(Dollars in thousands) 

NASA space 

for 
Range and 

IEAREST C I T Y  

L A N D  NO. ACRES 

NASA-OWNED 84,424 
OTHER GOVERNMENT AGENCY-OWNED 

NON-FEDERAL (Leasea, O e E O r n e n t d  
1 3,340 

TOTAL LAND a7.764 

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

The Center conducts overall planning and supervision of 

TOTAL CAPITAL INVESTMENT* 

the integration, test, checkout and launch of 
vehicle systems at the Air Force Eastern Test 
Merritt Island, and provides support services 
NASA elements located in the area. 

$ 808,549 

PROJECT L I N E  I T E M  

Launch Complex 39 
Alteration and Rehabilitation of Launch Complex 

Nos. 34 and 37 
Ut il it y Ins tal lat ion 
Alterations to Launch Complex 17 

ALL OTHER PROJECTS 

TOTALS 
f2 
vi 
I 
)3 NASA FORM 1029 ( R E V .  JUN 65) 

Includes work in process .  
PREVIOUS EDITIONS ARE OBSOLETE.  

COGNl Z A N T  
O F F I C E  

MSF 

MSF 
MSF 
SSA 

F Y  1 9 5 9 T H R U  
C U R R E N T  Y E A R  

473,257 

97,860 
68,047 
4,664 

238,012 

881,840 

FY 1968 
(Estimated) 

16,660 

5,725 
210 

2,290 

24,885 

F U T U R E  YEARS 
(Estimated) 

3,000 

T O T A L  
A L L  YEARS 
(Estirneted) 

489,917 

103,585 
68,257 
9,954 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

LAUNCH COMPLEX 39 

A U T H O R I Z A T I 0 1 ~ ~ : N E  ITEM: 

PROGRAM OFFICFJOR THE PROJECT: 

LOCATION OF E’ItCUrECT: Merritt I s l and ,  Brevard County, F lor ida  

COGNIZANT NAShfiNSTALLATION: John F. Kennedy Space Center 

TYPE OF CONSYI3:TION PROJECT: A l t e ra t ions  

John F. Kennedy Space Center, NASA 

Office of Manned Space F l i g h t  

FUNDING: 

FY 1967 miti P r i o r  Years 

FY 1968 Estimate 

Total  FundLng Through FY 1968 

PROJECT COST ESTIMATE: 

Land Acquisit ion 

Cons t ruc t  ion 

$473,256,845 

16,660.000 

$489,916,845 

Unit of 
Measure Q u a n t i t y  

Vehicle assembly bui ld ing ,  

Launch umbilical tower 

Gaseous hel ium s torage  

launclh area f a c i l i t i e s  Ls 

r e  f ur’b is!hment are a Ls 

f aci 1 i t y  Ls 
Modifications t o  pads A and B Ls 

se rv ice  structure LS 
Modifications t o  crawlerways Ls 

Modifications t o  mobile 

Equipment, 

Modi f i ca.tions to  launch 

Photo support  system 
Ins t rume n t  a t  ion  

umb i 1 i ca 1 t owe rs LS 
Ls 
Ls 

Unit Total  
c o s t  c o s t  

$13,730,000 

-0- $11,35O,OOO 11,,350,000 

-00 482,000 482,000 

--- 678,000 678,000 
-0. 550,000 550,000 

e-- 250,000 250,000 
0.0 420,000 420,000 

$2,,930,000 

-0- 1,200,000 1 ,200,000 
0.. 900,000 900,000 
00. 830,000 830,000 
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Des ign. 

Fa l lou t  S h e l t e r  (Not 
f ea6 i b le) 

Unit of 
Measure 

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

--- --- om- 

$16 &60,000 
-I 

TOTAL 

PRCUECT PURPOSE: 

This p ro jec t  provides f o r  continuing the  cons t ruc t ion  and o u t f i t t i n g  of 
Launch Complex 39, and f o r  modif icat ions required i n  d i r e c t  support  of the  
e r e c t i o n ,  checkout, and launch of the  Saturn V launch vehic les  and Apo:llo 
spacecraf t .  

PRQJECT DESCRIPTION: 

I n  F i s c a l  Year 1968, t h e  following work must be accomplished a t  Launch 
Complex 39: 

Vehicle Assembly Building (VAB), Launch Area F a c i l i t i e s  - Act iva t ion  of 
t he  t h i r d  high bay of the  Vehicle Assembly Building and the  t h i r d  f i r i n g  
room of the  Launch Control Center. This work includes the  f i n a l  &.)usto 
ments and a d i f i c a t i o n s  t o  u t i l i t i e s ,  s t r u c t u r a l  items and equipmenl: i n  
order  t h a t  the f a c i l i t y  may be adapted t o  the vehic le  and/or spacec ra f t  
con f i g  ur a t  i on. 

Funds w i l l  be required fo r  con t r ac tua l  modif icat ions r e s u l t i n g  from 
se t t lement  of d i spu te s  concerning such items as the  values of work *iaCCOm- 

p l i shed ,  d i f f e rences  i n  i n t e r p r e t a t i o n  of s p e c i f i c a t i o n s ,  changes i n  s i te  
condi t ions,  and p ro jec t  delay beyond the con t ro l  of the  cont rac tor .  

Launch Umbi&cal Tower (LUT) Refurbishment Area - Modifications t o  lI,aunch 
Umbilical lower Park Pos i t i on  No. 3, will include an a i r  compressor f a c i l -  
i t y  t o  provide a c a p a b i l i t y  f o r  sand b l a s t i n g  and spray  pa in t ing  opera t ions ;  
power i n t e r f a c e  pedes ta l s  t o  support  welding opera t ions ,  l i g h t i n g ,  #land 
genera l  power source requirements; and an e leva tor / s ta i rway pedesta  1 t o  
provide access from the  ground t o  the f o r t y  foo t  l e v e l ,  or top  deck ,  Also 
included are s i te  prepara t ion ,  u t i l i t i e s  and high pressure  gas lineis t h a t  
a r e  needed f o r  the  refurbishment operat ions.  

Gaseous H e l i u m  Storage F a c i l i t y  - Additions to  the  helium s to rage  cClapa- 
b i l i t y ,  cons i s t ing  of a b a t t e r y  of twenty 250 cubic  f o o t  tanks housci!d i n  
a 1,500 square f o o t  monolithic concrete  bui lding.  Also included are? the 
assoc ia ted  p ipes ,  valves ,  manifold t ruck  loading system, and hardstland. 
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ModificatiowQ:o Pads A and B - The crawlerway t racks  on Pads A and Pi w i l l  
be modified by the  i n s t a l l a t i o n  of a leve l ing  course of grout  over the 
e x i s t i n g  metal gr id  t r acks ,  and the i n s t a l l a t i o n  of a shee t  metal p l a t e  
su r f  acing. 

Modificatio1gkj:o Mobile Service S t ruc ture  - I n s t a l l a t i o n  of d i sk  brakes 
i n  the  vcr t : lcal  d r i v e  system of the f i r s t  two platforms t o  augment the 
e x i s t i n g  bria,kes on the  motors. This w i l l  incorporate  automatic brakjng i f  
the speed of a platform exceeds the  desired rate, o r  i f  power f a i l s .  

Mod i f i ca t ioq tn  Crawlerways - Removal of e x i s t i n g  pockets of marine c lay  
below the surf4ace of the crawlerway and replacement with s u i t a b l e  fi1i.l 
material. 

Hodi f ica t io in to  Launch Umbilical Towers - I n s t a l l a t i o n  of add i t iona l  
power suppl les  on the Launch Umbilical Towers, including switch gear I 

transformers,  ,and panels,  and a power monitoring system t o  allow remote 
control  from the Launch Control Center. Also included are modificatil.ons 
t o  the engine deluge systems, the  umbilical  arm cooling water systemr;,  and 
the wiring ,systems of the instrumentat ion network. 

Photo SuppogtSystems - I n s t a l l a t i o n  of camera mounts, heat  pro tec t ion  
devices ,  reimote cont ro l  equipment, and related cables f o r  the  photog#:aphic 
system at  Pad :6. 

Instrumentag&p - I n s t a l l a t i o n  of t racking and sensing equipment and 
instruments at  Pad B, and improvements t o  such equipment on Pad A. 

PRQJECT JUSTIFICATION: 

Activation of 
construct ion,  is 
configurat ion o f  
w i l l  be erected.  
i t  is known tha.t  
and ground ser 
checkout which 

the th i rd  high bay of the VAB, which is present ly  under 
necessary so t h a t  the  f a c i l i t y  may be adapted t o  the f Lnal 
the  Saturn V space vehic le ,  and the LUT on which the vehicle  
Based on the  ac t iva t ion  r e l a t e d  t o  the f i r s t  two high bays, 

u t i l i t i e s ,  communication systems, platforms,  piping sy:otems, 
vice equipment must undergo i n t e r f a c e  f i t  tests and f a c i l  i ty  

w i l l  r e s u l t  i n  f i n a l  adjustments and modifications.  Funtiis w i l l  
a l s o  be required f o r  the  se t t lement  of cont rac tor  en t i t l ements  which w i l l  be 
negotiated.  Based on an evaluat ion of completed construct ion con t r ac t s ,  i t  
is known t h a t  a. l a rge  number of cont rac t  modifications w i l l  be fincrlizetl 
during t h i s  period. Funds, over and above those cu r ren t ly  authorized, w i l l  
be required t o  e f f e c t  set t lement .  

Exter ior  f a c i l i t i e s  m u s t  be provided to support the refurbishment of the  
Launch Umbilicetl Towers between launches. This work cannot be performed 
within the VAB due t o  the  adverse e f f e c t s  of these operat ions on intern(n1 
environmental amd communications systems. 
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During the  pas t  year ,  ope ra t iona l  tests and f a c i l i t y  checkouts have been 
conducted t o  v a l i d a t e  the  constructed f a c i l i t i e s .  These operat ions,  such as 
the  movement of the  crawler- t ransporters  on the  crawlerway and at  t h e  pad, 
w e t  tests, hot and cold flow tests, and f i t  tests with the  LUT and a check- 
out vehicle ,  have ind ica ted  t h a t  var ious modif icat ions are necessary t o  
improve the  opera t iona l  c a p a b i l i t y  of the  complex. 
operat ions a t  Pad A with the  LUT and Mobile Service S t ruc tu re ,  i t  was qui te  
d i f f i c u l t  t o  maneuver the  crawler t r a n s p o r t e r  i n t o  the  "let down" pos i t ion .  
This w a s  due t o  the  composition of the e x i s t i n g  trackways on the  pad, con- 
s i s t i n g  of a netal g r i d  system f i l l e d  w i t h  concrete ,  which cauoed excessive 
f r i c t i o n  betwie!en crawler and the  t r ack ,  and a hanging of the  crawler shoes 
on t h i s  uneven sur face .  I n s t a l l a t i o n  of metal p l a t e s  on the  t r acks  w i l l  
relieve t h i s  s , i t ua t ion ,  enabl ing the  crawler to  reduce i t s  "let down" o r  
"pick up" t i n e .  Another example is the  platform braking problem on the  
Mobile Service S t ruc tu re .  During f i t  and opera t iona l  tests a t  Pad A, i t  was 
determined t h l a t  t he  e x i s t i n g  d i s k  brakes on the  vertical d r i v e  motors are 
adequate under normal operat ing condi t ions.  However, should a f a i l u r e  OCCUK 
on any p a r t  of the  d r i v e  system which raises or lowers t h e  platforms,  
stresses coul.cl develop which could cause f a i l u r e  of the  platform suppclrts. 
The addi t iondl  d i s k  brakes on the  d r i v e  system of each platform w i l l  e l iminate  
t h i s  cond it i on. 

As an  example, dur ing  

ESTIMATED FmJZS YEAR FUNDING FOR THIS PROJECT: 
$10 mil l ion  w:L11 be required on a yea r ly  b a s i s  t o  meet technica l  modifica- 
t i ons  d i c t a t e d  by s p e c i f i c  test requirements. 

It is est imated t h a t  $5 t o  

CF 5-6 
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CONSTRUCTION OF FACILITIES 

FISCAL. YEAR 1968 ESTIMATES 

--- ALTERATION AND kEWBILITATION OF LAUNCH COMPLEX NOS. 34 A N D 3 7  

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

PROCRAM CIPFIC_E-P'OR T?lE PROJECT: 

LOCATION OF F'FWECT: Merritt I s land ,  Brevard County, Flor ida 

COGNIZANT NAZ~~NSTALLATION: 

TYPE OF CONS'J3IUC:TION: 

Office of Manned Space F l igh t  

John F. Kennedy Space Center, NASA 

Altera t ion  and Rehabi l i ta t ion  

FUNDING: 

FY 1967 and I?rior Years 

Fp 1968 E ~ s t i n a t e  

Total  Funding Through FY 1968 

PROJeCT COST-ESTIMATE: 

U n i t  of 
Mea sure 

--- Land Acquisit ion 

Con s tr uc tion 

Service structure and 
umb il ica  1 tower 
modif f ca t ions  LS 

Service s t r u c t u r e  
eleva t:or modif icat ions LS 

Propellant. and high 
pressitre: modifications LS 

Instrww!n t:a t ion  and 
comnurric:ations systems LS 

Service s t ruc tu re  and 

Ins  trurrsnta t ion and 
umb i l l  :t car 1 tower 

ccnmnrmication system 

LS 

LS 

$97,859,834 

5,725,000 

$103,584,834 

Qitentity 

--- 

Unit 
cost - 
--- 

Ir*o t a 1 
Cost 

-I- 

--- 
$3 , 52 j i  ,000 

- - -  $1,200,000 1 , 20'0,000 

--- 1,350,000 1,350,000 

--- 625,000 625,000 

--- 350,000 350,000 

- 2 208 .ooo 

900,000 9cl~o,ooo - - -  

1,300,000 1,3C10 , 000 - - -  

CIF 5-10 



Design 

Fa l lou t  She l te r  ( N o t  
f ea s ib l e )  

Unit of 
Measure Quan t i ty  

Unit  To t a l  
cost c o s t  -- - 

- e -  - - -  
None 

$5,725,000 

- - -  
-I__- 

- 
PROJECT PlJRPO815 : 

This  pro jec t  w i l l  provide f o r  the  a l t e r a t i o n  and r e h a b i l i t a t i o n  of Launch 
C m P l e X  Nos. 34 ,end 37 f a c i l i t i e s  as required t o  support  the  continuingi; launch 
programs. 

PROJECT DESCR :LPTXON : 

The p ro jec t  w i l l  provide f o r  the  a l t e r a t i o n  and r e h a b i l i t a t i o n  of eaich 
bas i c  complex and inc ludes  a l l  s t r u c t u r a l ,  e l e c t r i c a l ,  mechanical, and 
propel lan t  systems. Spec i f i ca l ly ,  the  p ro jec t  involves major r e p a i r  w o r k  
on t h e  following items: 

------ Service S t ruc ture  and Umbili~cal Tower - Repair,  rep lace  or i n s t a l l  
ma te r i a l s  .and equipment such a s  s t r u c t u r a l  members, e l e c t r i c a l  d i s -  
t r i b u t i o n  rmain c i r c u i t  breakers ,  the  environmental con t ro l  system 
and associateld u t i l i t y  systems. 

Service S t ruc tu re  Eleva tors  - Replacement of the  worn and obsole te  
drum type e l eva to r s .  

Propel lan t  and High Pressure  Gas Systems - Repair and/or replacement 
of worn pumps, valves, piping and r e l a t e d  systems. 

----- Instrumentetion and Communication Systems - Repai r  and/or replwemeint 
of d e t e r i a r a t e d  or obsole te  cabl ing,  equipment and instrumentat ion.  

PROJECT JUST1.E'ICATION: 

This  project i s  required to  maintain the  complexes i n  a s t a t e  of opcl:rational 
readiness  for cont inuing launch programs. The launch program and the exposure 
of the  faci l i1: ias  to the  cor ros ive  atmosphere have caused d e t e r i o r a t i n g  
e f f e c t s  on the  bas i c  s t r u c t u r e  and c r i t i c a l  subsystems. 

Based on experience and ana lys i s ,  a r e h a b i l i t a t i o n  and renovation plrograrn 
w i l l  have to  be undertaken i n  the  F'Y 1968 period t o  maintain the  f a c i l i t i e s  
i n  a condi t ion t o  support  cont inuing launch programs. 
must  be under taken t h a t  w i l l  encompass de t e r io ra t ed  s t r u c t u r a l  members;, 
e l e c t r i c a l  and environmental con t ro l  systems, cab l ing ,  piping and ins t  r u -  
mentation. A program of t h i s  type, which i s  e s s e n t i a l l y  n o n r e c u r r h g  

Repairs  or replaccwrentsi 
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maintenance, i e i  normal on any major s t ruc tu re .  I n  t h i s  case the cycle  'has 
been acce lera ted  by the  manned and unmanned launches from these complexes 
and the  corrosi.ve e f f e c t s  of l o c a l  c l ima t i c  conditions.  

ESTIMATED FUTUR.E YEAR FUNDING FOR THIS PROJECT: This requirement w i l l  be 
dependent upon t h e  ex ten t  of follow-on and fu tu re  programs. A n  estimated 
year ly  expendit:ure of between $1 and $2 mil l ion  w i l l  be required t o  safe- 
guard the cur ren t  investment. 

CF 51-12 
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CONSTRUCTION OP FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

UTILITP 'INSTALLATION 

AUTHORIZATION 1J:NE: --- ITEM: John F. Kennedy Space Center, NASA 

PROGRAM OFFICE -- IWR TltlE PROJECT: Office of Manned Space F l i g h t  

LOCATION OF PRCkFECT: --- 

C O G " T  NASA _I:#EITALLATION: 

TYPE OF CONSTRtK:TI:ON -- PROJECT: Extension 

Merritt I s l and ,  Brevard County, F lor ida  

John F. Kennedy Space Center, NASA 

FUNDING: 

FY 1967 and P r io r  Years 

FT 1968 Est iau i te !  

Tota l  Funding; Ttrrough FY 1968 

PROJECT COST ES'Jl'XMATE : --- 

$68,047,202 

2 10,000 

$68.2- 

Unit of Unit 
Measure Quantity cost 

Construction 

High t empezc i  t ure hot 
water eystcai Ls 

Equipment 

--- Design 

Fa l lou t  Sheltz,r (Not 
feaoib le )  

Tota 1 
c o s t  

$2 10,000 

$210,000 2 10,000 

--- None 

-L $210.000 

CF 5-1;s 



PROJECT PURPOSE: 

This p ro jec t  wdll  provide f o r  necessary extensions and improvements t o  
the  high temperature hot  water d i s t r i b u t i o n  system i n  the  Merritt I s l and  
I n d u s t r i a l  Area, 

PROJECT DESCRIPI'ION: 

This p ro jec t  provides f o r  the  i n s t a l l a t i o n  of approximately 9,300 f e e t  
of high temperature hot  water supply and r e t u r n  l i n e s  with necessary valves 
and f i t t i n g s  t o  interconnect  the  th ree  high temperature hot  water s y s t e m  
which present ly  serve the  Merritt I s land  I n d u s t r i a l  Area. 

PROJECT JUSTIFICATION: 

The Merritt Is land  I n d u s t r i a l  Area i s  present ly  divided i n t o  th ree  eonits, 
each served by a separate high temperature hot  water d i s t r i b u t i o n  s y s t e m  
which provides temperature and humidity c o n t r o l  t o  a l l  the  f a c i l i t i e s  
i n  t he  complex, 
any one zone would cause a total 1088 of environmental c o n t r o l  f o r  a l l  
f a c i l i t i e s  served i n  t h a t  area. Many of t he  f a c i l i t i e s ,  such as the  
computer roans, l abora to r i e s ,  and rpacecraf t  f a c i l i t i e s  r equ i r e  cons tan t  
p rec i se  temperature and humidity control .  Certain key act ivi t ies  which 
are interrelated are performed i n  f a c i l i t i e s  located i n  separa te  tones 
as exemplified by t h e  Cent ra l  Inst-ntatioa F a c i l i t y  (Zone l), Operatiim. 
and Checkout (Zone 2) and t h e  Fluid Tes t  Complex (Zone 3). Because of 
t h e i r  interdependence i t  is imperative t h a t  environmental c o n t r o l  be 
maintained in a l l  these  f a c i l i t i e s  t o  aseure  continued opera t ions  during 
test and launch periodr. This p ro jec t  provides f o r  t he  interconnect ion 
of the  th ree  high temperature ho t  water zones t o  atmure an e f f i c i e n t  and 
e f f e c t i v e  system. 

Under t h i s  arrangement, a break i n  t h e  main l i n e  servinlg 

ESTIHATEB FUTURBJEAR FUNDING FOR THIS PROJECT: 
add i t iona l  funds w i l l  be required f o r  u t i l i t i e s  and c e n t e r  development 
t o  support any fu tu re  conr t ruc t i an  program, 

It is an t i c ipa t ed  t h a t  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

ALTERATIONS TO LAUNCH COMPLEX 1 7  

AUTHORIZATION J;ITiE ITEM: 

PROC;RAM 0FFICl;~)R THE PROJECT: 

LOCATION OF PRIRJECT: Merritt I s land ,  Brevard County, F lor ida  

COGNIZANT NASAQSTALLATICJN: 

TYPE OF CONST]R_UCTION PRQTECT: Alterat ions 

FUNDING: 

John F. Kennedy Space Center, NASA 

Office of Space Science and Applications 

John F . Kennedy Space Center, NASA 

FY 1967 arud P r i o r  Years $4,663,500 

FY 1968 Estimate 2,290,000 

Total  Funding Through FY 1968 $6,953,500 

PROJECT COST ESTIMATE: 

Unit of U n i t  
Measure Quant i ty  cos t  

Land Acquis i t  ion 

Cons tr uc t i.2 

Launch vehicle  

lhnb il i cad. t.ower 
Environnmit.al encl  os ure 
Launcher deck 

serv ice  8 t ruc tu re  Ls 
Ls 
Ls 
LS 

Equipment 

In te rcmnunica t ions  system Ls 
C o m p l e x  publ ic  address 

sys tema LS 
Launch control  sys tern 

com011e8 and 
ins t rimeritation Ls 

Total  
cos t  

$1,,83 .OOO 

-0- $1,296,000 1,296,000 
0-0 341,000 341,000 --- 129,000 129,000 
0-0 117,000 117,000 

@,O 7 ,000 

150,000 --- 150,000 

-0- 73,000 73,000 

0.- 184,000 I. 84,000 
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Design 

Fa1 lou t  Shelblil (Not 
f eas ib l e )  

Unit of Unit 
Measure Quant i ty  c o s t  

TOTAL 

Total  
s , E i L  

None 
-I- 

32,29O,OOO 

PRWECT PURPOSI~: 

This pro jec t  dill provide the dual  launch pad capab i l i t y  a t  Launch 
Complex 17  t o  isupport the p r e f l i g h t  t e s t i n g ,  checkout and launching of the 
long tank vers:Lon of the Delta launch vehicle .  

PROJECT DESCR~~ION: 

Major a l t e r a t i o n s  and extensions w i l l  be made t o  the launch vehicle  nobi le  
s e rv i ce  structure and the fixed umbilical  tower and launcher deck area on 
Launch Pad 1 7 B  to  match the new externa l  dimension of the  s t re tched  Delta 
configuration. The major a l t e r a t i o n s  include: 

Service S t r 9 s u r e  Al te ra t ions  (Pad 17B) - The e x i s t i n g  se rv ice  s t ruc t -ure  
on the  launch 'pad w i l l  be increased i n  height  by 1% f e e t  by major 
s t r u c t u r a l  <additions a t  the base so t h a t  t he  s p e c i a l  work platforms rind 
upper s t age  and spacecraf t  fueling, electrical and instrumentat ion con- 
nections on the vehicle  se rv ice  s t r u c t u r e  w i l l  be i n  the proper 1ocal:ion 
t o  carry out t'he prelaunch checks and se rv ic ing  the Delta vehic le  which 
w i l l  use the 1% foot  longer Thor space booster  as the  f i r s t  stage. New 
railroad car t rucks and t racks  w i l l  be required to  ca r ry  the added s11:ruc- 
u r a l  weight of the tower and add i t iona l  cables ,  p ipes ,  ducts  and 8881)-  
c ia ted  equipment w i l l  be i n s t a l l e d  to  connect with the  propel lant  and 
gaseous ni t rogen s torage  tanks. The upper s tage  and spacecraf t  environ- 
mental enclosure w i l l  be extended t o  provide add i t iona l  p ro tec t ion  tc) the 
launch vehicle  and operat ions crews. 

Umbilical T p E r  Extension (Pad 17B) - The f ixed umbil ical  tower w i l l  be 
extended by s p l i c i n g  i n  a 14% foot  s ec t ion  so as t o  r e t a i n  the  same 
relative loca t ion  of the  external power, instrumentat ion and fue l ing  
connections on the tawer t o  the  vehic le ,  a new elevator and two mechm- 
i c a l l y  operated swing-away catwalks w i l l  be added t o  the tower t o  provide 
l i m i t e d  personnel access t o  the upper por t ion  of the vehicle  i f  requlred 
a f t e r  t h e  mclbile s e rv i ce  s t r u c t u r e  has been removed just p r i o r  t o  laiinch. 
The new s t r u c t u r a l  steel  sec t ion  w i l l  have the  necessary cables ,  pipizs, 
d u c t s ,  and associated hardware t o  reconnect the e x i s t i n g  fue l ing  and 
launch cont ro l  equipment t o  the space vehicle .  
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Launcher Dedk-..odifications (Pad 17B) - The exposed deck surrounding the  
launcher and hold dawn a m  which support  the  vehic le  prior t o  launch w i l l  
be refurbislhed and strengthened by i d i n g  heavier  steei p l a t e s  and re- 
arranging slome of the  cables  and pipes  i n  the  inrmediate v i c i n i t y  of the  
launcher. 

Launch C o m p l e x  Intercommunications - A new i n t e r c o m m i c a t i o n  system and 
publ ic  address system w i l l  be i n s t a l l e d  at  the  complex. 
operat ional  communication system which permits instantaneous voice ctontact 
between personnel i n  the blockhouse, a t  the  launch pad, range con t ro l  
cen ter ,  mission d i r e c t o r ,  and the g loba l  t racking  s t a t i o n  network w i l l  be 
replaced throughout with new equipment which is compatible with the  Air 
Force Eastern T e s t  Range Communication System. All instruments localted a t  
the  launcher and i n s t a l l e d  on the  vehic le  s e rv i ce  s t r u c t u r e  and umbil ical  
tower w i l l  be weatherproofed. Pro tec t ive  s torage  cabine ts  w i l l  be h c a t e d  
at each intercom s t a t i o n  for the  s torage  of headsets  and microphones. 

The launch c:omplex 

PR W E  CT JUST IE’I:CA,TI ON: 

The Delta 1.itunch rate, averaging e i g h t  missions per  year from Cape Kennedy, 
requi res  the use of the two e x i s t i n g  pads, 17A and 17B,  i n  order  t o  maintain 
the  capab i l i t y  and f l e x i b i l i t y  t o  support  the  mission requirements of programs 
such as Pioneer ,  B i o s a t e l l i t e ,  I n t e l s t a t ,  and the Explorer class spacecraf t  
launchinga. The modif icat ion t o  Pad 17A, s t a r t e d  i n  FY 1967, w i l l  be ready 
t o  support the  f i r s t  Long Tank Delta mission i n  the sp r ing  of 1968. 
minimize the  4;iround f a c i l i t i e s  cons t r a in t s  f o r  fu tu re  scheduled missionis using 
the  Delta vehicle, i t  is necessary t o  i n i t i a t e  the a l t e r a t i o n s  t o  Pad 17B 
during FY 1968. 
the updating work concurrently with the launch operat ion a c t i v i t y  on PEid B 
while Pad A is being modified will reduce the  time i n t e r v a l  during which 
Delta launchiitgs w i l l  be l imited t o  a s i n g l e  pad. 

To 

By p re fab r i ca t ing  s t r u c t u r a l  members and scheduling same of 

Of several a l t e r n a t e  engineering approaches considered, the  proposed 
extension t o  ,tihe vehic le  service s t r u c t u r e  and umbilical tawer w a s  detcmnined 
t o  be the most p r a c t i c a l  approach. S t r u c t u r a l  ana lys i s  and d e t a i l e d  f r r c i l i t y  
condi t ion studieis have indicated t h a t ,  although the b a s i c  s t r u c t u r e  is almost 
t e n  years old and ha8 been continuously exposed t o  the  severe corrogivc! 
environment of t he  F lo r ida  east coas t ,  the  proposed a l t e r a t i o n s  can exa:end 
the  usefu l  l i f e  of these  s t r u c t u r e s  f o r  several more years at  approximately 
me h a l f  the  cos t  of a new f a c i l i t y .  

The increase i n  t h r u s t  of the  f i r s t  s t age  engine and the  s o l i d  propellant 
t h r u s t  augmentation system has e s s e n t i a l l y  doubled the fo rce  of t he  flrme 
impingement at l i f t  o f f .  Considerable damage occurs t o  the launch decllr during 
each launch su.ch as, blown steel  p l a t e s  and burned plumbing and wir ing i n  the  
immediate v i c i n i t y  of the  launcher. 
arrangement of vulnerable launch vehic le  s e rv i c ing  l i n e s  i s  required t(> 

New heavy steel deck p l a t e s  and the  re- 

. minimize the  refurbishment time and costs. 
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The col la terral  compunication system was designed t o  support  the  s i n g l e  
stage mor weapmr3 system development launching8 i n  1957. 
ca t ion  system has been added t o  i n  piecemeal fashion, as new requiremn1.s 
have developed t o  t ie i n  the add i t iona l  engineers and technicians preparing 
the upper s tages  lof the  Delta and spacecraf t  f o r  launch. The system is now 
overloaded t o  t h e  point  t h a t  the  e x i s t i n g  ampl i f ie rs  do not have the capaci ty  
t o  provide proiper audio gain  during countdown and has i n  some ins tances  caused 
comnunications f a i l u r e  between the blockhouse and launch pad. A similar 
l imi ta t ion  e x i s t s  in the  ampl i f ie r  capaci ty  of the publ ic  address system 
which is used t o  contact  personnel who, by the  nature  of t h e i r  work, mulst 
move around the launch complex. 

This interccamuni- 

ESTIMATED FUTUREYEAR FUNDING FOR THIS PROJECT: $3,000,000 
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FISCAL YEAR 1968 ESTIMATES 

LEWIS RESEARCH CENTER 

&!:e No.  

Location plan ................................................. C1 6-1 
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Land acquisit ion (Cleveland) ................................ 
Land acquisit ion (Plum Brook) ............................... 
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LEWIS RESEARCH CENTER 
FISCAL YEAR 1968 ESTIMATES 

LOCATION PUN 
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LEWIS RESEARCH CENTER 
PLUM BROOK STATION 

FISCAL YEAR 1968 ESTIMATES 

LOCATION P'Pd 



1 Sandusky, Ohio L/ I Erie I Sandusky, Ohio Technology 

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

I N S T A L L A T I O N  MISSION 
Research and development i n  the a reas  of advanced pro- 
puls ion and space power generation. Basic and appl ied 
research is  conducted in-house on mater ia l s  and metal- 
lurgy;  cryogenic and liquid-metal hea t - t ransfer  f l u i d s  ; 
pumps and turbines;  combustion processes,  p rope l lan ts ,  

Land Acquisit ion (Cleveland) 
Land Acquisit ion (Plum Brook) 

L A N D  NO. ACRES 

A L L  OTHER PROJECTS c3 
q 

_ - _ .  . - 
T..T =. aL> 

I 

NASA FORM 1029 ( R E V .  JUN 65) 

Includes work i n  process .  
PREVIOUS E D I T I O N S  ARE O B S O L E T E .  

tankage, i n j ec to r s ,  chambers, and nozzles ; system Controb AsA-OWNED 
dynamics ; plasmas and magnetohydrodynamics ; space mete- 
oro id  damage and zero-gravity e f f e c t s .  The Center NON-FEDERAL (Leases, easements) 

maintains technical  management of NASA con t rac t s  on 
chemical and e l e c t r i c  propulsion and on nuclear  and 
s o l a r  space power systems, including the  Centaur and 

O T H E R  GOVERNMENT AGENCY-OWNEC 

TOTAL LAND 

TOTAL CAPITAL INVESTMENT 
(Including N A S A - O m e d  Lmd)  ( a s  of Jme  30, 1966 ) 

COGNIZANT 
O F F I C E  

6,330 

65 
6,395 

$ 292,229 

ART 
ART 

F Y  19 5 9 T H R U  
C U R R E N T Y E A R  

-0- 
96 

~08,028 

FY 19 68 
(Ea tirna te d) 

15 
2,100 

F U T U R E  YEARS 
(Eatirnated) 

T O T A L  
A L L  (Esllrnated) YEARS 

15 
2,196 

- 1/ Includes Plum Brook S ta t ion  a t  Sandusky, Ohio. 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

LAND ACQUISITION (CLEVELAND) 

AVTHORIZATIGI LINE ITEM: Lewis Research Center  

PROGRAM OFFICII, ]?OR THE PROJECT: 

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

COGNIZANT NASA IeJSTALIATION: Lewis Research Center  

TYPE OF CONS’IXUCTION PROJECT: New 

FUNDING: 

Of f i ce  of Advanced Research and Technlology 

FY 1967 and P r i o r  Years 

FY 1968 Eatinlate 

T o t a l  Func1:Lng Through Fp 1968 

PROJECT COST 15S’I:IMATE : 

Uni t  of 
Measure 

Land Acqu1~3it:ion Acre 

Cons t ruc t ion  - - -  
Equipment 

De  6 igri 

---- 
--- 
--- 

F a l l o u t  Shc!lt:er (Not f e a s i b l e )  - - -  ----- 

PROJECT I’URPCCI! : 

$ -0- 

15,000 

9 15,000 

T o t a l  
Co1st 

9 15,000 

-- 

---  
- - -  
- - -  

“one 

3 15,000 

-- 

The pnrpow of t h i s  p r o j e c t  i s  t o  purchase 15 acres of land leased  by 
the  Gwerruneri  t . 



PROJECT DESCRIPTION: 

The land involved consists of 15 a c r e s  now leased from the  C i ty  of 
Cleveland. It is  located nor th  of Brookpark Road and adjacent t o  the  ILewis 
Research Center ' s  North 10 acres ,  on which the  Development Engineering 
Building and the  Development Engineering Building Annex have been receiritly 
constructed. Ninety percent of the  parking f a c i l i t i e s  f o r  these two o:lifice 
buildings,  w i t h  'housing f o r  about 1,000 persons, are located on the  leclised 
land. An extension of Underpass Road, which was r ecen t ly  constructed iinder 
Brookpark Road t o  r e l i e v e  t r a f f i c  congestion a t  the  Center ' s  main entrance,  
a l s o  passes over t h i s  leased land t o  give a d i r e c t  access  t o  Grayton Road. 

PROJECT JUSTIFICATION: 

If, a t  somi fu tu re  da te ,  the Ci ty  of Cleveland r equ i r e s  the  land fol' 
municipal purposes and re fuses  to renew the lease there w i l l  be in- 
s u f f i c i e n t  parking space fo r  t he  Development Engineering Buildings and 
the  e f f i c i e n c y  of Government opera t ions  w i l l  su f f e r .  There is  no o t h e ~ '  
adjacent land which could be used f o r  parking. Loss of our lease woultl 
a l s o  cu t  of f  our d i r e c t  access t o  Grayton Road which feeds t r a f f i c  intci 
the  Center from the  north. 

ESTIMATED FWXRW YEAR FUNDING FOR THIS PROJECT: None 

243-381 0 - 6 7  - 1 1  



LEWIS RESEARCH CENTER 
FISCAL YEAR 1968 ESTIMATES 

LAND ACQUISITION FROM CITY OF CLEVELAND 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

LAND ACQUISITION (PLUM BROOK) 

AUTHORIZATION J Z I E  ITEM: Lewis Research Center (Plum Brook) 

PROGRAM OFFICELEIR THE PROJECT: 

LOCATION OF PR.O.JECT: --- Sandus ky E r i e  County Ohio 

COGNIZANT NASA,SSTALLATION: Lewis Research C e n t e r  

TYPE OF CONSTRUCTION -I PRWECT: New 

FUNDING: 

O f f  ice of Advanced Research and Technology 

FY 1967 and P r i o r  Years $96,000 

FY 1968 Estimate 2,100,000 

T o t a l  Funding Through FY 1968 92 1- 

PRWECT COST ESTIMATE: 

Uni t  of Unit T o t a l  
Measure Q u a n t i t y  cost !I: os t 

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

Cons tr uc t i o : ~  

Equipment 

Design 

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

Acre 3,000 $700 .OO $2,100,000 

--- 
TOTAL 



PROJECT PURPOSEL: 

The a c q u i s i t i o n  of land proposed under t h i s  p r o j e c t  w i l l  allow f o r  t he  
es tab l i shment  of €1 b u f f e r  zone around the  per imeter  of the  Plum Brook S t a t i o n ,  
precluding the  est:ablishment of a concentrated populace immediately ad jacen t  
t o  the  Plum Brook S t a t i o n .  It w i l l  a l s o  provide land f o r  a f u t u r e  en t r ance  
t o  the s t a t i o n  from U. S. Route 250, 

PROJECT DESCRIE'TION: ---- 
This p r o j e c t  involves  the  a c q u i s i t i o n  of approximately 3,000 ac res  of land 

surrounding Plum Itsrook S t a t i o n ,  f o r  the  es tab l i shment  of a b u f f e r  zone aind a 
f u t u r e  en t r ance .  

PROJECT JUS TIF :[CAT1 ON : 

Plum Brook !Station, Sandusky, Ohio w a s  e s t a b l i s h e d  t o  conduct t h e  l a rge  
scale,  and more hiizardous research  programs assigned t o  the  L e w i s  Resear ch 
Center.  The S t a t i o n  has been developed from a tract  of land obtained f i * m  
the  U. S. Army Ordnance Department. The Ordnance Works w a s  u t i l i z e d  foi. t he  
manufacture and s t o r a g e  of ammunition. Because of t h e  p o t e n t i a l  explosi,.on 
hazard,  t h e  U. S .  Army e s t a b l i s h e d  a "buffer  zone" surrounding t h e  prestmt 
boundary of Plum :Brook S t a t i o n  thus  prevent ing  the  cons t ruc t ion  of homerl and 
i n d u s t r i a l  plaints immediately ad jacent  t o  t h e  Ordnance Works. When the  Army 
no longer  requi red  the  Plum Brook works f o r  t h e  manufacture of ammunition, 
and p r i o r  t o  i t s  a c q u i s i t i o n  by L e w i s  Research Center ,  t he  U. S. Army rt!- 
turned t h e  "buffer  zone" land p a r c e l s  t o  prFvate  use.  The deeds t o  the:ie 
p a r c e l s  contained a r ecap tu re  c l ause  and r e s t r i c t i o n s  l i m i t i n g  t h e  use  if 
land t o  a g r i c u l t u r e  f o r  a per iod of twenty yea r s  a f t e r  d a t e  of tit1.e t r , rn s fe r .  
These r e s t r i c t i o n s  w i l l  begin t o  e x p i r e  i n  1969. NASA management be l i eves  
t h a t  t he  b u f f e r  zone concept has  g r e a t  merit and i s  r eques t ing  that: a 
modified bu f fe r  zone be r e e s t a b l i s h e d .  

R e a l i s t i c a l l y ,  t he  growth of Plum Brook S t a t i o n  i s  l imi t ed  by boundaries 
imposed by Ohicl Route 250, Mason, P a t t o n  Tract ,  and Bogart  Roads. The lpro- 
posed b u f f e r  z c m  i s  i n  b a s i c  conformity wi th  t h e s e  boundaries  and con ta ins  
an area of approximately 3,000 ac res  which i s  about equal  t o  the  area of t h e  
Ordnance b u f f e r  zone. However, c e r t a i n  areas w i t h i n  the  n a t u r a l  boundaries 
have been omitt:ed f o r  economic o r  o t h e r  p r a c t i c a l  reasons.  

The maximurri hazard a s soc ia t ed  with a f a c i l i t y  may be e s t a b l i s h e d  e i ther  by 
the  f a c i l i t y  i t s e l f  or by t h e  experiment t h e r e i n .  
Brook reac:tor, t h e  m a x i m u m  hazard i s  s e t  by the  60 megawatt reactor and the  
experiment:s c o n t r i b u t e  l i t t l e  o r  nothing t o  t h e  m a x i m u m  hazard.  Conversely,  
f o r  a l l  ot:her t!xi.sting test f a c i l i t i e s  t h e  experiment determines t h e  na tu re  
and magnit:ude of t he  hazard.  For example, t he  m a x i m u m  hazard a s s ignab le  t o  
the Spacecraft: Propuls ion  Research F a c i l i t y  (Bui lding N o .  3211) is d i f f e r e n t  
f o r  every test: program because i t  is set p r imar i ly  by the  kinds and amclunt 
of p rope l l an t  i n  t h e  v e h i c l e  t o  be t e s t e d .  
a v a i l a b l e  exc1.iisi.on d i s t a n c e  can s t r o n g l y  determine t h e  u l t i m a t e  c a p a b i l i t y  
of e x i s t i n g  fac:il.ities at t h e  S t a t i o n .  

I n  t h e  case of t he  Plum 

Therefore ,  except  f o r  t he  r e a c t o r ,  
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The increased  experimental  a c t i v i t y  scheduled f o r  Plum Brook S t a t i o n  w i l l  
create hazardous and nuisance cond i t ions  from which t h e  immediately s u r  round- 
ing  c o m u n i t y  can b e s t  be p ro tec t ed  by exc lus ion  d i s t a n c e .  The p resen t  shape 
of the  S t a t i o n  boundaries have l a r g e  inden ta t ions  which s e v e r e l y  restrict  the 
p o t e n t i a l  use of t he  e x i s t i n g  f ac i l i t i e s .  By ob ta in ing  t h e  p a r c e l s  of land 
s e t  f o r t h  i n  the s u b j e c t  p r o j e c t ,  t h e  S t a t i o n  boundaries w i l l  provide g r e a t e r  
exc lus ion  d i s t a n c e s  from e x i s t i n g  f a c i l i t i e s .  This  w i l l  allow the  u t i l i z a t i o n  
of e x i s t i n g  f a . c : i l i t i e s  f o r  expanded research  programs and s t i l l  r e t a i n  a 
minimum potent i .a l  hazard t o  the  surrounding r e s i d e n t i a l  areas. 

Noise, r a d i a t i o n ,  t o x i c i t y  and explos ions  are the  p r i n c i p l e  types of 
hazards and nui.sa.nces a s soc ia t ed  with r e sea rch  programs 

Noise g e n e r a l l y  f a l l s  i n t o  the  nuisance category,  b u t ,  when s u f f i c i e n t  
energy is p r e s e n t ,  no i se  can produce s t r u c t u r a l  damage a t  cons iderable  
d i s t a n c e ,  i.e. (, broken g l a s s ,  cracked p l a s t e r ,  etc. General ly  speaking,  
no i se  poses the  least t h r e a t  t o  l i f e  and proper ty  b u t  causes the most com- 
p l a i n t s  from c:iti.zens of the  community. The S t a t i o n  has  s e v e r a l  f a c i l i t i e s  
which can produce nuisance level n o i s e  a t  the  proper ty  l i n e .  Examples are 
the  steam ejec:t:ors f o r  t he  "B" Complex, rocke t  engines  a t  t h e  Rocket Systems 
Test S i t e s  (".Ir" Area), the  exhaust  j e t  from the  Heat Transfer  F a c i l i t y ,  and 
the  proposed e:lec:tor f o r  the  Cryogenic P r o p e l l a n t  Tank Laboratory (''K'' S i t e )  , 
Although s t u d i e s  are no t  y e t  complete, p re l iminary  informat ion  i n d i c a t e s  t h a t  
the  Hypersonic: Tunnel F a c i l i t y  wi th  a ramjet engine i s  l i k e l y  t o  produce 
no i se  l e v e l s  in the  h ighes t  nuisance range. 

The value of t h e  proposed b u f f e r  can be i l l u s t r a t e d  by a couple of 
examples. Acqi i is i t ion of t he  proposed b u f f e r  zone would inc rease  the  prop- 
e r t y  l i n e  dist:iinc:e from 1,500 t o  3,400 f e e t  f o r  t h e  Cryogenic P r o p e l l a n t  Tank 
Laboratory (Building No. 2811) and from 2,300 t o  5,900 f e e t  f o r  t he  HyFier- 
s o n i c  Tunnel V i ~ c i l i t y  (Bui lding No. 3411). The e x t r a  d i s t a n c e  would provide 
an  added a t t e n u a t i o n  of 13.5 and 1 7  d e c i b e l s ,  r e s p e c t i v e l y  f o r  the  two f a c i l -  
i t i e s .  Such a r educ t ion  is very s i g n i f i c a n t  a t  ove r -a l l  sound l e v e l s  i n  the  
100 d e c i b e l  range. A 10 decibel-  a t t e n u a t i o n  i s  equ iva len t  t o  h a l v i n g  the  
perceived loudness.  Since sound power a t  t h e  source  is p ropor t iona l  t c l  

rocke t  engine t h r u s t ,  a t t e n u a t i o n s  of 13.5 and 1 7  d e c i b e l s  would be e q t i v -  
a l e n t  t o  ireducing the  source s t r e n g t h  by 1 and 1% orde r s  of magnitude, 
r e spec t ive ly .  
h ighly  ob jec t ionab le  t o  an  e x c e l l e n t  neighbor.  

This would e a s i l y  change NASA's p o t e n t i a l  p o s i t i o n  from a 

Many rocke t  p r o p e l l a n t s  are t o x i c  ( f l u o r i n e ,  n i t r o g e n  t e t r o x i d e  , aei.oxine,  
hydrazine,  etc.) and t h e r e f o r e  pose a s i g n i f i c a n t  s a f e t y  and ope ra t ing  
problem. The d i l u t i o n  of such materials i n t o  t h e  atmosphere i s  s t r o n g l y  
inf luenced by weather condi t ions .  The advantage of d i s t a n c e  can be i l l  us- 
t r a t e d  by con:; i d e r i n g  the  Spacecraf t  Propuls ion  Research F a c i l i t y  ("B- ?'' 
s t and) .  The proposed b u f f e r  would inc rease  the  fence l i n e  d i s t a n c e  f r ~ m  
about 3,800 f e e t  t o  about 7,200 f e e t .  For a moderately unfavorable wetrther 
condi t ion  ( t y p i c a l  of late F a l l  through Spr ing) ,  t he  e x t r a  d i s t a n c e  woiild 
a l low a s l i g h t l y  g r e a t e r  than  th ree fo ld  i n c r e a s e  i n  the  q u a n t i t y  of a 1:oxic 
material t h a t  could be a c c i d e n t a l l y  r e l eased  f o r  d i s s i p a t i o n  i n t o  the  
atmosphere. 'For materials such as hydrogen f l u o r i d e  , t he  numbers woul(1 
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increase  from cibclut 1000 t o  3000 pounds and f o r  materials such as n i t rogen  
t e t rox ide  (N2ClIk), the  value would be increased from about 3000 t o  10,500 
pounds, 

Toxici ty  arid explosion hazards w i l l  always e x i s t  a t  Plum Brook because the  
S t a t i o n  WRS e s t ab l i shed  t o  run tests using s u b s t a n t i a l  q u a n t i t i e s  of l i qu id  
hydrogen, l i qu id  f luo r ine  , ni t rogen  t e t rox ide ,  and o ther  hazardous propel lan ts .  
The bu f fe r  zone would provide an added s a f e t y  zone of low t o  zero  population 
dens i ty .  P re sen t ly ,  Plum Brook can store about 450,000 gal lons  of l i qu id  
hydrogen i n  the  S ta t ion ' s  dewars. The l a r g e s t  s to rage  dewar holds 200,000 
ga l lons  and the Advanced Nuclear Rocket Dynamics and Controls F a c i l i t y  run 
tank holds 46,000 gal lons .  The Cryogenic Propel lan t  Tank Laboratory f a c i l i t y  
i s  working with Elight-weight prototype tanks having capac i t i e s  approaching 
5,000 ga l lons ,  The Heat Transfer F a c i l i t y  has a 6,000 ga l lon  l i qu id  hydrogen 
supply dewar tha t  can be pressurized t o  over 2000 pounds per  square inc:h 
gauge (PSIG). 
pounds . Fluorine i s  handled i n  trailers having a capaci ty  of 5,000 

Radiation (exposure is probably the  worst  type of acc ident  and the lcast 
probable t o  occur. The AEC and t h e  S t a t e  of Ohio impose r igorous con t ro l s  
on the  planned r e l ease  of r ad ioac t ive  material. Therefore,  increased 
exclusion d i s t ance  is  only b e n e f i c i a l  fo r  increased operat ing convenieiice and 
i n  case of a n  accident .  The proposed bu f fe r  zone w i l l  not change the  
s i t u a t i o n  f o r  the  Plum Brook r eac to r  f a c i l i t y  bu t  would increase  the fthnce 
l i n e  d is tance  from 3,000 f e e t  t o  4,000 f e e t  f o r  the  Space Propuls ion F > i c i l i t y .  

ESTIMATED FUTLIRE YEAR FUNDING FOR THIS PROJECT: None 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

MANNED SPACECRAFT CENTER 

Paste N o .  

Location pl .~n.................................................. CE' 7 - 1  

SuIlllllarY..., ,.................................................... CF 7-2 

Office of IlianrWd Space Flight Projects: 

Modificat::Lons to the environmental testing laboratory... ..... CE' 7-3 

Center support f a c i l i t i e s . .  .................................. CF' 7-7 

CF 7 



hl 
P w 

w co 
r ,. 
Y 

m 4 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FAClLlTl ES 

LAND 

N ASA-OWN ED 

FECAL YEAR 19 68 BUDGET ESTlMATES 

NO. ACRES 

1,620 

(Dollars in thousands) 

C NON-FEDERAL (Leanee. eaeanede)  

TOTAL LAND 

COGNIZANT PROGRAM OFFICE LOLAT tory OF I N ~ T A L L A T ~ ~ N  I FOR INSTALLATION 
NASA INSTALLATION _ _  Manned Sparecruit I 

1,620 

Center I Manned Space F l igh t  1 Houston, Texas I Harris I Houston, Texas 
INSTALLATION MISSION 

TOTAL CAPITAL INVESTMENT 
(Includinp NASA-Owned Lm9 [a. of Jrne 30, 19 66 > 

The Manned Spacecraft  Center conducts the  development 
of spacecraf t  for  manned space f l i g h t  programs. 
Center i s  a l s o  responsible f o r  manned space f l i g h t  
operat ions and conduct of as t ronaut  t r a in ing .  

The 

S 294,709 

PROJECT L INE ITEM 

Modifications t o  the  Environmental Test ing 

Center Support F a c i l i t i e s  
Laboratory 

ALL OTHER PROJECTS I 

COGNIZANT 
OFFICE 

MSF 
MSF 

0 
rr; 
4 

A NASA FORM 1029 (REV. JUN 651 

Includes work i n  process .  
PREVIOUS EOITIONS ARE OBSOLETE. 

FY ~ ~ S ~ T H R U  
CURRENTYEAR 

48 , 261 
21,245 

22,931 

FY 1968 
(Eatfmate9 

1,900 
525 

FUTURE YEARS 
(Entfmatea 

TOTAL 
A L L  YEARS 
(Estimated) 

50 , 161 
21,770 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

--- MO1U.F ICATIONS TO THE ENVIRONMENTAL TESTING LABORATORY 

AUTHORIZATION LINE ITEM: Manned Spacecraft  Center 

PROGRAM OFFICE FOR THE PROJECT: 

LOCATION OF PROJECT: 

COGNIZANT NASA INSTALLATION: Manned Spacecraft Center 

TYPE OF CONSTRUCTION PROJECT: Modification 

FUNDING : 

Office of Manned Space F l igh t  

Houston, Harris County, Texas 

FY 1967 and P r io r  Years $48,261,050 

FY 1968 Es t im,a t e  1,900.000 

Tota l  'Funding Through FY 1968 $50,161 .OS0 

PROJECT COST ;ESTIMATE : 

Unit of 
Measure Quant i ty  

Land Acquisit ion 

Construct i o i n  

Addition of double man- 

Rehabi 1 i t i a t  lion of 
l o c k  t o  chamber "A" LS 

s o l a r  r3:imulation 
system LS 
Rehab i l .  :L t n  t ion of 

as imu 1. i i  t o  r modu 1 e s LS 
R e  p 1 ac  etne  11 t o f s i m -  

11 l a  t o r  niodu 1 e s LS 
Modif i c x i t  ion of in- 

s trunwnta t ion 
controls; and 
u t i  1 j. 1: ies LS 

Unit 
c o s t  - 
--- 

$410,000 410 ,,OOO --- 

--- 1,490,000 1,490,000 

--- (830,000) (830,000) 

--- (540,000) ( 540,000) 

--- (120,000) (120,000) 
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Unit of Unit  Total 
Mea s u r  e Clost 

-1- 
cost Quan t i ty  - 

Desinrr 

Fa l lou t  Stie1t:er (Not 
f ea s i b 1 c! ) 

PROJECT PURPOES : 

This p ro jec t  provides the  necessary modif icat ions and add i t ions  t o  i m -  
prove the  s a f e t y  and opera t iona l  e f f ec t iveness  of t he  Environmental Tes t ing  
Laboratory. 

PROJECT DESCRIPTION : 

In  the  Firscall Year 1968 time period,  t he  following changes w i l l  be made: 

a. The e x i s t i n g  s i n g l e  manlock i n  Chamber A w i l l  be converted t o  st. 
double manlock. The double manlock w i l l  e s s e n t i a l l y  c o n s i s t  of two s i n g l e  
locks with ai1 interconnect ing door. Each lock w i l l  be nine f e e t  by tcln 
f e e t ,  with f a c i l i t i e s  €or three  men and w i l l  be equipped with pumping 
connections , three u n b i l i c a l  connections,  and viewports. 

b. Compotrents, subsystems and controls a s soc ia t ed  with the  radiant 
sources of the  solar s imulator  system o f  Chambers A and B w i l l  be modified 
and replaced to restore the  opera t ing  c h a r a c t e r i s t i c s  and performance 
s tandards wh:tch are spec i f i ed  f o r  these  items. 

PROJECT JUST :UP ICATION : 

The Laboratory now possesses the  bas ic  c a p a b i l i t y  to  s imulate  luna]. 
condi t ions  fo r  t e s t i n g  spacecraf t  and eva lua t ing  the  a b i l i t y  of  astror'iauts 
t o  perform usefr i l ly  wi th in  t h i s  environment. However, technological  
development, n e w  requirements,  and experience gained from opera t ions  cmd 
a c t u a l  f l i g h t s  d i c t a t e  a program fo r  the  improvement and upgrading of 
t h i s  f a c i l i t y .  

The s i n g l e  manlock a t  the  31 foot  l e v e l  of Chamber A is the  only ac.cess 
t o  the  upper portion of the  spacecraf t  and crew s t a t i o n .  A t  t he  t i m e  t h e  
Chamber w a s  des:igned, t he  s i n g l e  manlock w a s  considered a p r a c t i c a l  arid 
economical s o l u t i o n  t o  problems of i ng res s  and eg res s ,  su rve i l l ance ,  c o n t r o l ,  
and recovery (of man i n  a simulated space environment. However, based on 
opera t ing  experience and p r a c t i c e  of  rescue procedures i t  has been del.er- 
mined t h a t  the  s i n g l e  manlock should be converted to  a double manlock 
During manned opera t ions  one medical observer  i s  requi red  t o  be on strindby 
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i n  t h e  manlock f o r  each occupant of t h e  Chamber. A double manlock w i l l  
provide g r e a t e r  ope ra t iona l  f l e x i b i l i t y  f o r  i n g r e s s  and e g r e s s  t o  t h e  
chamber by pe rmi t t i ng  the  medical personnel  t o  remain i n  one lock  under 
continuous environmental  cond i t ions  while  test engineers  and crewmen move 
t o  and from t h e  Chamber through t h e  second lock.  Exchanges of medical 
personnel  w i l l  a l s o  be permi t ted  during a test wi th  one of t he  s i n g l e  
manlocks a l w a y s  under p re s su re  environment. The double manlock w i l l  mike 
i t  poss ib l e  t o  cont inue  rescue  o p e r a t i o n s  i n  t h e  event  of a malfunct ion 
i n  one of  t he  locks  t h u s  prec luding  a p o s s i b l e  d i s a s t e r .  

Operat ing experience i n d i c a t e s  t h a t  i n  e a r l y  FY 1968 the  s o l a r  simu1,ation 
system w i l l  r e q u i r e  r e h a b i l i t a t i o n  i n  o r d e r  t o  r e t a i n  ope ra t ing  cha rac t e r -  
i s t i c s  and r e l i a b i l i t y .  The carbon arc r a d i a n t  source is a complex mec:hanical 
device.  Operation a t  h igh  temperature  l e v e l s  and the  product ion of cairbon 
p a r t i c l e s ,  which f i l t e r  through t h e  mechanism, r e s u l t  i n  a need f o r  frc!- 
quent r e p a i r  and replacement of  worn p a r t s .  Th i s  r e p a i r  i s  now being ILC- 

cornplished through r o u t i n e  maintenance. By F i s c a l  Year 1968 the  systerii w i l l  
have opera ted  approximately 1,500 hours  which is  the  l i m i t  o f  i t s  l i f e  ex- 
pectancy. ThereEore, a genera l  r e h a b i l i t a t i o n  of t h e  e n t i r e  system w i l l  be 
necessary  i n  (order to  main ta in  des ign  s tandards .  

ESTIMATED FUTURE YEAR FUNDING FOR THIS PROJECT: Due t o  t h e  complex ant1 
s o p h i s t i c a t e d  na ture  of t h i s  f a c i l i t y  $1 t o  $2 m i l l i o n  w i l l  be  require41 
on a yea r ly  b a s i s  t o  r e t a i n  p re sen t  c a p a b i l i t i e s  and inco rpora t e  tech-  
no log ica l  advances. 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

CENTER SUPPORT FACILITIES 

AUTHORIZATIOM_SLNE ITEM: Manned Spacecraft Center 

PROGRAM OFFIW FOR THE PROJECT: Office of Manned Space F l ight  

LOCATION OF I'RWECT: 

COGNIZANT NNhGCNSTALLATION: Manned Spacecraft Center 

TYPE OF C0NS:ORUCTION --- PROJECT: Al te ra t ionhxtens  ion 

FUNDING: 

Houston, Harris County, Texas 

FY 1967 mod Pr ior  Years $21,245,031 

FY 1968 E s t i m a t e  525,000 

Total Furulin;g Through FY 1968 $21,770,031 

PROJECT COST ESTIMATE : 

Land Acquisition 

Cons t r u c t i z ,  

Modifications t o  the sewage 

Access road 
t rea t sen t  plant  

Road construction with 
curb8 and gu t t e r  

Remove temporary road 
and d i t ch  

Lower pipel ine 
Stormi drainage system 

Equipment, 

Des im 

Fallout SheI.ter (Not feasible) 

Unit of 
Measure Quantity 

-0- -0- 

LS 
Ls 

LS 

Ls 
Ls 
Ls 

Uni.t 
C o s t .  

-..- 

$160,000 
365,000 

(183,500) 

( 30,000) 
( 2 8 , O W  
(123,500 

..I-.- 

- -- 
--- 

To ta :I. 
C o s t . -  

- -,.. 

160 , OW3 
365,000 

(183,500) 

( ~ , O O ~ )  
( 28,OOQ) 
(123,500) 

None 

9525,000 
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PROJECT PUBPOSE: 

This project  w i l l  provide an increase i n  sewage treatment capacity (land 
plant efficierrcy, and an access road from a major o f f - s i t e  thoroughfarc t o  the 
western boundary of Manned Spacecraft Center. 

PROJECT DESCRIPTION: 

Modi f i ca t i s e  t o  the Sewage Treatment Plant  - These modifications wL11 
provide fo r  a l te ra t ions  t o  the aerobic d iges te r ,  addition t o  so l ids  separation 
capacity, and i n s t a l l a t i o n  of addi t ional  sludge drying f a c i l i t i e s ,  Thlir modifi- 
cations w i l l  provide a more e f f i c i e n t  and more composite plant  which ii, nec- 
essary to asstire continued compliance with ant ipol lut ion regulations. 

Access Road. - This portion of the project  provides for  the o f f - s i t e  con- 
s t ruc t ion  of approximately 0.45 m i l e s  of road, designated as Space Center 
Boulevard, on. r igh t  of way dedicated fo r  public use. Specif ical ly  the road 
w i l l  connect Avenue 3 (a four lane, on-site road which terminates a t  the w e s t  
boundary of MSC) t o  Bay Area Boulevard (a major t r a f f i c  artery between the 
Gulf Freeway and Highway 146 t h a t  will p a r a l l e l  the northwest boundary of 
MSC). The work a l s o  includes removal of a temporary two lane road which pro- 
vides acc:ess t.0 Clear Lake C i t y ,  lowering of a o i l  transmission pipel ine,  
i n s t a l l a t h n  of curbs and gut te rs  and a storm drainage system. 

Harris; County has agreed t o  accept the maintenance respons ib i l i ty  a f t e r  
f i n a l  road CCbriSt.rUctiOn is accepted 8 

PRCUECT JUSTI.€'ICATION: 

Modificati,(Es t o  the Sewage Treatment Plant - Final  e f f luent  from the MSC 
sewage treatmtmt. plant is discharged i n t o  Clear Lake since no other disposel 
area is avail.rb1.e. Regulations of the S ta te  of Texas and the requirements of 
the Federal Wate!r Pol lut ion Control A c t  specify tha t  no w a s t e  s h a l l  be d is -  
charged i n t o  r;uc:h waters i f  i t  contains any substances i n  concentraticns which 
are hazardow. t o  health or w i l l  r e s u l t  i n  harm t o  domestic animals, f i s h  or 
wildl i fe .  

Since C l e m  Lake serves as the pr incipal  boating and f i sh ing  ground i n  the 
Houston area,, the contamination of t h i s  body of water is a matter of concern 
t o  the S ta t e  of Texas. The State Legislature ha8 established a corporate 
body known as the Clear Creek Basin Authority t o  develop and execute a1 com- 
prehensive long range program f o r  control of water pol lut ion i n  t h e  Clear 
Lake area. Tl i i r ;  authori ty  has found tha t  i n  order t o  preclude an early 
contamination of the lake a l l  sewage disposal plants  i n  the area, including 
the plant  at IBC, m u s t  be operated at the highest level of efficiency. 

A recent Oinvey of the sewage treatment plant  has indicated tha t  cer ta in  
modificationri m u s t  be made t o  improve operating eff ic iency i n  order t c  
a t t a i n  a finill. e f f luent  tha t  w i l l  not contribute t o  the problem. 

C1;' 7 -8 



Access Road - State-NASA Road 1, which is the major access t o  the Manned 
Spacecraft Center, passes through a rapidly expanding mixture of r e s iden t i a l  
and coaomercial developments. The heavy t r a f f i c  volume on State-NASA Rod 1 
causes congestion during the morning and evening t r a f f i c  peaks resu l t ing  i n  
long delays and hazardous dr iving conditions. 
s h i f t s  t r a f f i c  entering and leaving the Center is delayed up t o  30 minutes 
due t o  congestion on the  serving highway. 
on t h i s  major access presently exceeds 21,000 vehicles per day and is projected 
t o  increase t o  37,000 vehicles per day by 1970. State-NASA Road 1 was designed 
for a d a i l y  volume of 18,000 vehicles. 

Despite staggered workinlg 

The average da i ly  t r a f f i c  volume 

A solut ion t o  th i s  congostion is t o  provide an addi t ional  major ingra. "88 - 
egress point wihidh is  served by a d i f f e ren t  highway. The access road to be 
provided by this project w i l l  connect w i t h  the Bay Area Boulevard which i s  
being constructed adjacent t o  the northwest boundary of the i n s t a l l a t i o n  by 
the S ta t e  of Texas,  Harris County and the Humble Oil and Refining Company. 
The proposed access road w i l l  d ive r t  t r a f f i c  from State-NASA Road 1 and pro- 
vide an e f f i c i e n t  d i s t r ibu t ion  of t r a f f i c  flow t o  and from the inetal1ar:ion. 

ESTIMATED FUTURg'fEAR FUNDXNG FOR THIS PROJECT: 
additional funds w i l l  be required f o r  u t i l i t i e s  and Center development 1.0 

It is ant ic ipated tha t  

support any future  construction programs. 

CF 78-9 
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MANNED SPACECRAFT CENTER 
F i S C A L  Y E A R  1968 ESTIMATES 
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CONSTRUCTION OF F A C I L I T I E S  
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NASA INSTALLATION COGNIZANT PROGRAM O F F I C E  
lNSTALLATloN 

The Marshall Space Flight Center conducts the develop- 
ment of launch vehicles, engines and vehicle systems 
for manned space flight programs. The Center also 
performs advanced studies and research in the general 
field of astronautics. 

LOCATION OF INSTALLATION COUNTY NEAREST C I T Y  

I AND I NO. ACRES 

NASA-OWNED 

OTHER GOVERNMENT AGENCY-OWNED 1,797 

TOTAL LAND 

TOTAL CAPITAL INVESTMEW 
(Including NASA-Omed Land) (as  ai June 30, 19 ) 

PROJECT L I N E  ITEM 

1,861 

d 376,519 

Water Pollution Control 
Fire Surveillance System 

L_ 

ALL OTHER PROJECTS c, w 

COGNIZANT 
O F F I C E  

MSF 
MSF 

F Y  19 5 9 T H R U  
CURRENT YEAR 

38 
60 

L 39,460 

139,558 

FY 1968 
(Eafimafed) 

3 50 
520 

(Estimated) 

388 
580 

I 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

WATER POLLUTION CONTROL 

AUTHORIZATION JIJE ITEM: 

PROGRAM OFFICE: -- FOR THE PRWECT: 

LOCATION OF PR.(NE;CT: Hun t sv i l l e ,  Madison County, Alabama 

COGNIZANT NASAZSTALLATION: 

TYPE OF CONSTRAIc1[’ION PROJECT: Extension 

FUNDING : 

Marshall Space F l i g h t  Center 

Off ice  of Manned Space F l i g h t  

Marshall Space F l i g h t  Center 

FY 1967 and P r i o r  Years $38,000 

FY 1968 E s t i m a t e  350,000 

T o t a l  Funding Through FY 1968 $388,000 

PRQJECT COST ESTIMATE: 

Land Acquisi t ion 

Cons t r u c t i o g ,  

I n d u s t r i a l  area lagoons 

S t r u c t u r a l  test area lagoon 
Dynamic test  s tand lagoon 
I n d u s t r i a l  sewer ex tens ion  
T e s t  a r ea  f u e l  c o l l e c t i o n  

Cyanide d:Lsposal f a c i l i t y  

and piping 

bas in 

Equipment 

Des ign  

F a l l o u t  She:L*t*y (Not f e a s i b l e )  

Unit of 
Measure Q u a n t i t y  

e-- --- 
Unit 
C o s t  

--- 

$247,400 
31,000 
46,000 

7,000 

17,000 
1,600 

--- 
0-- 

--- 

T o t a l  
c o s t  

$J50,000 

;1!4 7 ,400 
31,000 
46,000 

7,000 

17,000 
1,600 

--- 

-I None 
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PRQTECT PURPOSE: --- 
This p ro jec t  w i l l  provide f a c i l i t i e s  f o r  treatment of the  chemical wastes 

generated by t e s t i n g  and manufacturing operat ions t o  preclude po l lu t ion  of 
receiving streanls and lakes  , 

PRQYECT I)ESCR.IP?'ION: 

This p ro jec t  provides f o r  the  cons t ruc t ion  of holding bas ins ,  the installa- 
t i o n  of evapora tors ,  ac id  r e s i s t a n t  p ip ing ,  and assoc ia ted  flow con t ro l  devices  
t o  cont ro l  the d isposa l  of i n d u s t r i a l  waste i n t o  the  Tennessee River and i ts  
t r i b u t a r i e s .  Construct ion w i l l  include: 

----- I n d u s t r i a l  Area Lagoons - Five lagoons, with piping and contro'l devices  
w i l l  be constructed t o  t reat  the  i n d u s t r i a l  w a s t e s  generated i n  the  
manufacturing complex. A 4,500,000 ga l lon  lagoon w i l l  be constsruct1.d 
t o  receive wastes from the  e x i s t i n g  i n d u s t r i a l  sewer and reduce the  
chemical concentrat ion by n e u t r a l i z a t i o n  and d i l u t i o n .  Dichromate 
laden waters from the  Hydrostat ic  T e s t  F a c i l i t y  w i l l  be co l l ec t ed  aiid 
de l ivered  t o  a sepa ra t e  500,000 ga l lon  lagoon. The d i l u t e d  e f f l u e n t  
from both lagoons w i l l  be discharged i n t o  Indian Creek a t  cont~:ol lec~ 
r a t e s  and during favorable  periods of r i v e r  flow, Wastes t h a t  cannlst 
be reduced by d i l u t i o n ,  w i l l  be co l lec ted  i n  a 100,000 ga l lon  tioldii2g 
lagoon, then pumped through steam evaporators.  The r e s u l t i n g  conceii- 
t ra te  w i l l  be detained i n  a 25,000 ga l lon  lagoon. On an annual b a s i s ,  
t h i s  res idue  w i l l  be removed t o  a 
u l t imate  d isposa l ,  

S t r u c t u r a l - E s t  Area Lagoon - The 
and chromium wastes from the  Load 
and flaw ind ica to r  i n s t a l l e d  . 

200,000 ga l lon  holding a rea  f o r  

existing pond which rece ives  dichitomate 
T e s t  Annex w i l l  be l ined  and a no,szle 

Dynamic TegtArea Lagoon - The e x i s t i n g  740,000 ga l lon  lagoon w i l l  be 
enlarged t o  a 1,000,000 ga l lon  capac i ty ,  and l ined  t o  hold sodium 
dichromate an'd chromium w a s t e s  from the  Dynamic T e s t  Stand. A valvc!, 
nozzle and flow ind ica to r  w i l l  be i n s t a l l e d  a t  the lagoon o u t l e t  t o  
cont ro l  discharge and permit d i l u t i o n .  

I n d u s t r i a l - z w e r  Extension - The e x i s t i n g  sewer w i l l  be extended 500 
f e e t  t o  ca r ry  expended hydraul ic  o i l s  from the  Ast r ion ics  Engineeriiig 
Laboratory t o  the i n d u s t r i a l  lagoon. 

Test  Area FULL Col l ec t ion  Basin - A concrete enclosure w i l l  be con- 
s t ruc t ed  with a skimming wei r  wi th in  the  e x i s t i n g  holding bas in  t o  
receive s p i l l : ;  of RP-1 f u e l  from F-1 and S-IC s t a t i c  test s tands .  

Cyanide Di:rp3al F a c i l i t y  - A l ined  and fenced d i sposa l  area, fillecl 
wi th  l ime, 3 w i L 1  be constructed approximately 1.5 miles  east of t he  
Center bu t  wi th in  the  Redstone Arsenal f o r  dumping cyanide solutionz,  
from various Laboratories. 
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PRWECT JUSTLIUXTION: 

A l l  agencies of the Federal  Government are d i r e c t e d  by Executive O r d e r  t o  
reduce sources; of stream p o l l u t i o n  t o  the lowest p r a c t i c a l  l e v e l .  The f a c i l -  
i t ies which w i l l  be provided by t h i s  p r o j e c t  are needed t o  d ispose  of the 
harmful wasteir, d i l u t e  the remaining e f f l u e n t ,  and con t ro l  the discharg,e so 
as t o  assure  t h a t  the outflow from t h e  Center i s  not  de t r imen ta l  t o  puhl ic  
h e a l t h ,  marine l i f e  or  w i l d l i f e .  

The Redstoritr Arsenal is located nor th  of the Wheeler Reservoir ,  on land 
which par t ia l l ly  overlaps an area which the  Tennessee Valley Authori ty  has 
es t ab l i shed  a0 a National Wi ld l i f e  Refuge. Untreated wastes from the  Arsenal 
are p resen t ly  discharged i n t o  Indian Creek and Huntsv i l le  Spring Brancki which 
flaw i n t o  the Wheeler Reservoir and the  Wi ld l i f e  Refuge Area. Aside fiom 
NASA, t h i s  pol..Lul:ion i s  a matter of concern t o  the Tennessee Valley Authori ty  
and the  U.S. I’ilbllic Health Service.  These agencies have conducted i n v c s t i -  
ga t ions  regard:Lni; p o l l u t i o n  of the  Wheeler Reservoir and concur with the need 
f o r  co r rec t ive  ac t ion .  Unless the  f a c i l i t i e s  included i n  t h i s  p r o j e c t  are 
provided t h i s  po3.1ution w i l l  continue.  

ESTIMATED PuTlnJIYEAR FUNDING FOR THIS PROJECT: None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

FIRE SURVEILLANCE SYSTEM 

AUTHORIZATIOlL&[NE ITEM: 

PROGRAM OFFI(ZJOR THE PROJECT: 

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

COGNIZAIW NASLCNSTALLATION : 

TYPE OF CONS1Qg;TION PRWECT : 

FUNDING : 

Marshall Space F l i g h t  Center 

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

Marshall  Space F l i g h t  Center 

Extension 

FY 1967 arid P r i o r  Years $60,000 

FY 1968 Estimate 520 .OOO 

Total Fund:Lng Through FY 1968 9580 .OOO 

PROJECT COST 12STPIATE : 

Unit of 
Measure Q u a n t i t y  

Land Acquit s i t :  ion 

Construct I@ 

F i r e  s t a t i o n  a d d i t i o n  Sq. F t .  

Equipment 

Primary equipment and 
conso1.e (couununi- 
cat  ions  bu i ld ing )  LS 

s ta t  ion) LS 

s ys t enas LS 

modi f l.c:at:ions LS 

Secondary equipment and 
graphic  pane 1 ( f i r e  

I n s  t a1 1 til: ion/mod i f ica t ions  
of f i r e  d e t e c t i o n  

S igna l  t : i rarrsmit ter  panel 

Unit  
cost - 

270 $21.48 

--- 195,000 

--- 53,200 

--- 192,000 

--- 74,000 

Tot a 1 
c o s t  
-I- 

--- 
s_t aoo 

fil ,800 

$5141.200 

1958,000 

511 ,200 

19i!,OOO 

74' ,000 
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Desipn 

Fa1 lou t  She:L t e r  (Not 
f ea  s lib l e  ;I 

Unit of 
Measure Quant i  t Y 

TOTAL 

Unit 
c o s t  - 

T o t a l  
-. C c ; , s t  

El one 

$520,000 

.-- 

PROJECT PURPO!il: : 

T h i s  pi:ojec:t w i l l  provide a c e n t r a l i z e d  f i r e  de t ec t ion  and reporting, 
system a t  Marahal.1 Space F l i g h t  Center.  

PROJECT DESCR7:lrllTON : 

The project.  provides f o r  the  i n s t a l l a t i o n  of a c e n t r a l  automatic f i r e  
de t ec t ion  and repor t ing  sys t em which w i l l  include:  

a. I n s t a l l a t i o n  of primary equipment and a console i n  the  Communications 
Building, whicir w i l l  serve as the  con t ro l  cen te r  f o r  monitoring the system. 

b. Construc:tion of a 270 square foo t  add i t ion  t o  the  F i r e  S t a t i o n ,  in-  
s t a l l a t i o n  of tiecondary equipment, and a graphic  panel.  

c .  Ins , ta l la i t ion and/or modif icat ion of f i r e  de t ec t ion  u n i t s  i n  109 
bui ld ings .  

d. Modification of t he  s igna l  t ransmission panel covering a t o t a l  of 
138 f a c i l i t i e s  i n  order  t o  t i e  t o  the  c e n t r a l  console i n  the  Communications 
Bui 1 ding. 

PROJECT JUSTIFlCATION : 

There a r e  138 f a c i l i t i e s  t h a t  should be provided with an adequate f i r e  
de tec t ion  and repor t ing  system i n  order  t o  reduce the  p o s s i b i l i t y  of  major 
f i n a n c i a l  l o s s  and t o  insure the  continued a v a i l a b i l i t y  of  these  f a c i l i l t i e s  
i n  support of the Center mission. A recent  ana lys i s  by an a r c h i t e c t -  
engineer f i r m  revealed t h a t  only 29 of the  138 f a c i l i t i e s  a r e  so equippc?d. 
The remaining 109 r equ i r e  e i t h e r  upgrading of the  present  sys tem or  the  
i n s t a l l a t i o n  of completely new equipment. The more r ecen t ly  constiructeij 
f a c i l i t i e s  have adequate f i r e  su rve i l l ance  systems, but  t he  o lde r  f a c i l t t i e s ,  
acquired from the  Army, r equ i r e  complete new systems o r  major improvement 
t o  those which e x i s t .  In  no case, however, i s  the re  provis ion f o r  repo'irt- 
ing t o  a c e n t r a l  s t a t i o n .  In  o rde r  t o  allow a quick response by f i r e  
f igh t ing  personnel a c e n t r a l i z e d  r epor t ing  system must be provided. 

To da te ,  thle number of major f i r e s  a t  t h i s  Center has been small., bu,l: 
severa l  f i r e s  ihave occured which through f o r t u i t o u s  circumstances caused 
only minimal d,ama.ge. The most s i g n i f i c a n t  inc ident  concerned a f i x e  i n  



t he  basement of t he  F-1 Engine T e s t  Stand. This f i r e  occurred during o f f -  
duty hours, hit two employees, not normally on duty,  no t iced  the  smoke1 and 
i m e d i a t e l y  ~ i o t i f i e d  the  f i r e  department. Had these  employees not been 
present ,  the  r e s u l t s  could have been considerably more severe.  

In  the  past: i t  has been poss ib l e  t o  depend upon the  presence of technicians,  
and engineers  during long durat ion tests, cus tod ia l  personnel,  and rovling 
s e c u r i t y  guards,, as an i n t e g r a l  p a r t  of the  f i r e  su rve i l l ance  and r e p r t i n g  
system. Howcwer, even t h i s  minimal de t ec t ion  and r epor t ing  c a p a b i l i t y  w i l l  
be degraded in t:he fu tu re  because of a t rend  toward automation of long, 
dura t ion  tes t t i ,  and s i g n i f i c a n t  budgetary l i m i t a t i o n s  which w i l l  reduce 
the  number of cus tod ia l  and s e c u r i t y  personnel who w i l l  be present  during 
o f f  - du t y  hours. 

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

LAND 

NASA-OWNED 

OTHER GOVERNMENT AGENCY-OWNED 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 19 68 BUDGET ESTIMATES 

NO. ACRES 
_ -  

905 
6 

(Dollars i n  thousands) 

1 NEAREST C I T Y  I COGNIZANT PROGRAM OFFICE I LOCATION OF INSTALLATION I COUNTY 
1 C n D  lUCT+,LI,A,T!"E I 

::"PA IMSTALLAT!ON 

I new UL A ~ ~ L L S ,  rmii~ien 
Michoud Assembly 
Faci 1 i ty 

I 

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

TOTAL LAND 

TOTAL CAPITAL INVESTMENP 
(Includin8 NASA-Omed Land) (as of June 30, 1966 ) 

The Michoud Assembly Facility manufacturers of the 
first stage booster of the Saturn family of launch 
vehicles. 

1 

911 

$134,450 

PROJECT L I N E  ITEM 

Extension of Saturn Boulevard to State Road System 
Repair, Rehabilitation and Improvements 

COGNl Z ANT 
O F F I C E  

MSF 
MSF 

0 
rrl 

Y 
10 

NASA FORM 1029 ( R E V  JUN 651 PREVIOUS EDITIONS ARE OBSOLETE.  

Includes work fin process .  

FY 19 ~ ~ T H R U  
CURRENT YEAR 

84 
23,460 

(Estimated) FY 1968 

1,130 
880 

I 

FUTURE YEARS 
(Estimated) 

A L L  T O T A L  YEARS 

(Estimated) 

1,214 
24,340 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

KCENSION OF SATURN BOULEVARD TO STATE ROAD SYSTEM 

AUTHORIZATION LINE ITEM: 

PROGRAM OFFICE lpE THE PRQJECT: 

LOCATION OF PRQEEE: 

COGNIZANT NASA gNSJALLATION: 

Michoud Assembly F a c i l i t y  

Off ice  of Manned Space F l i g h t  

New Orleans, Orleans P a r i s h ,  Louis iana 

Marshall  Space F l i g h t  Center  

TYPE OF CONSTRWTI(0N PROJECT: Nev 

FUNDING: 

FY 1967 and 12rior Years 

FY 1968 Bstiinatce 

T o t a l  Funding Through FY 1968 

PROJECT COST ESTIMATE: 

Land Acquisit&n 

Cons t ruc t ion  

Road ( two Lances) 
Overpass 
Gate house 
Electrical and l i g h t i n g  

Bquimen t 

Des iml 

F a l l o u t  She 1 ter (Not f e a s i b l e )  

$84 9 350 

1,130.000 

$1,214 . 350 

Unit of 
Measure Quant i ty  

u n i t  T o t a l  
C o s t  !;:os t 

$1 . 13(1) ,000 

$336,250 53i9,OOO 

4,500 4 , 500 
77,500 7';' 500 

5 10,000 5 10 ,000 

$1.130.000 
-I- 
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PROJECT PURPOSIS: 

This p ro jec t  w i l l  provide a road ex tens ion  which w i l l  connect the  Mithoud 
F a c i l i t y  with l imited access highways now under cons t ruc t ion  by the C i t y  of 
New Orleans and the  S t a t e  of Louisiana. 

PRQJECT DE SCRU?'f I ON : --- 
This p ro jec t  provides 8,200 f e e t  of t w o  lane road extensions inc luding  a 

t w o  lane overpiess. The r e s u l t i n g  road network w i l l  provide an e f f i c i en t :  and 
s a f e  access for H:Lchoud personnel t r a v e l i n g  t o  the  nor th ,  sou th ,  or wes1: of 
the  p lan t .  

Spec i f i ca l ly ,  ia d i r e c t  connection w i l l  be provided between Sa turn  Borilevard 
and the  new Pairis Road - Almonaster Avenue clover  l ea f  interchange.  The! 
connection w i l l  cons i s t  of a t w o  lane eastbound and a t w o  lane westbound 
paved road separated by a median s t r i p .  Construct ion w i l l  also include 
r e rou t ing  of the  eastbound Gen t i l l y  t w o  lane road through Michoud propel-ty 
with an overpam over Saturn Boulevard . 

I n  order  t o  enhance s a f e t y ,  l i g h t i n g  w i l l  be provided f o r  the  e n t i r e  road 
and d i r e c t i o n a l  curbed i s l ands  w i l l  be constructed a t  a l l  i n t e r s e c t i o n s  (, 
The work is  being accomplished i n  conjunction with t h a t  of the C i t y  and S t a t e  
so t h a t  i t  w i l l  be completed simultaneously with the  o v e r a l l  road network. 
The loca t ion  OP the road is such t h a t  an exchange of approximately three  
acres  of land rindor the  custody of the  Department of Army f o r  an equiva len t  
acreage held by NASA w i l l  be required.  

PRQJECT JUST IF :KATION : 

The e n t i r e  roadnet s e rv ing  the genera l  area is being reconstructed t c t  
provide a serim of high speed, l imi ted  access routes  connecting t o  the  C i ty  
of New Orleans. 
In  t h e i r  planning and design of the  roadnet ,  t h e  C i ty  and S t a t e  have taken 
i n t o  account t h e  t r a f f i c  requirement of the F a c i l i t y .  This p ro jec t  i s  
required t o  provide the  e s s e n t i a l  connections t o  the  improved City-State  
road system. 

Major segments of the  system are now under constructiori .  

Vehicular t r a f f i c  t o  and from Michoud creates a total  average volume of 
12,600 vehicleo per  day with peak surges  exceeding 3,000 vehic les  per  hour. 
The C i t y  of New Orleans and the  S t a t e  of Louisiana have recognized the  
growth of t h i s  area and are the re fo re  cons t ruc t ing  an adequate high speed 
system t o  se rws  die F a c i l i t y ,  o the r  nearby i n d u s t r i a l  i n s t a l l a t i o n s  and the  
r e s i d e n t i a l  camnuriities . Unless compatible connections are cons t ruc t ed ,  t he  
bene f i t  of the  City-State  system w i l l  not  be r ea l i zed  and congestion around 
the  p l an t  w i l l  continue. 

CF 9-4 



Presen t ly ,  this congestion causes hazardous t r a f f i c  condi t ions i n  the 
v i c i n i t y  of the ga tes .  During the 12 month per iod ending June 1966, 28 
accidents  were recorded with proper ty  damage varying f r a n  minor amounts t o  
s e v e r a l  thousand dollars. Sane acc idents  involved as many as four  veh ic l e s ,  
with i n j u r i e s  r equ i r ing  h o s p i t a l i z a t i o n .  With the  completion of the new 
high speed roadnet ,  t h i s  condi t ion  w i l l  worsen unless  the  ex tens ion  provided 
by t h i s  pro jec t  i s  constructed.  

ESTIMATED FUTUi%J; PEAR FUNDING FOR THIS PRCUECT: None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

- REPAIR, REHABILITATION AND IMPROVEMENTS 

AUTHORIZATION L I N E  ITEM: 

PROGRAM OFFICE FOR THE PROJECT: 

LOCATION OF PROJET: 

COGNIZANT NASA JNSTAUATION: 

Michoud Assembly F a c i l i t y  

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

New Orleans,  Orleans P a r i s h ,  Louisiana 

Marshall  Space F l i g h t  Center 

TYPE OF CONSTRUCTION PROJECT : Repair and R e h a b i l i t a t i o n  

FUN DING : 

FY 1967 and P r i o r  Years $23,459,866 

FY 1968 Estimate 880,000 

Tota l  Funding Through FY 1968 924.339.866 

PROJECT COST ESXDIATE : 

Unit of 
Measure Q u a n t i t y  

Land Acqu i s i t i on  

Construct ior! 

Rehab i 1 i till: i o n  of 

Heating, cooking systems 
and collliateral equip- 
ment LS 

Roads LS 
Wa t e r t owet  L S  

e Lec t r  i(: ial  sys terns LS 

F a l l o u t  SheLter (Not --- 
f e a s i b l e )  

Unit  
cost 
7 

--- $220,000 

--- 410,000 --- 100,000 --- 150,000 

TOTAL 

T o t a l  
Cost -,- 

2 20 , (:loo 

41O,OOO 

150, (:IO0 
100 , CIOO 
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PROJECT PURPOSE : 

This pro jec t  provides f o r  the  r e p a i r ,  r e h a b i l i t a t i o n ,  improvement 
and/or replacement of u t i l i t y  systems, equipment and roads a t  the  Michoisd 
Assembly F a c i l i t y .  

PROJECT JXSCRIETION: 

This pro jec t  will provide f o r  r e p a i r s  and improvements which are esslent ia l  
t o  the  opera t ion  of t he  p l an t  and the  p ro tec t ion  of  the  Government inves t -  
ment i n  t h i s  f a c i l i t y .  Spec i f i c  areas of work include:  replacement of  
de t e r io ra t ed  l i g h t i n g  and primary e l e c t r i c a l  systems; r e h a b i l i t a t i o n  o r  
replacement of worn hea t ing  and cool ing  equipment; r ebu i ld ing  s e c t i o n s  of 
roads tha t  have f a i l e d  due t o  subso i l  cond i t ions ,  and t h e  replacement of 
the  present  2OICl,O100 ga l lon  e l eva ted  water s torage  tank. 

PROJECT JUSTIFXCA.TION : 

Many of the e x i s t i n g  u t i l i t y  systems were b u i l t  i n  1942 us ing  war time 
materials. T h d s ,  coupled with long per iods  of  i n a c t i v i t y ,  has r e su l t ed  
i n  an unusua1I.y high number of maj6r breakdowns i n  e l ec t r i ca l ,  water, 
steam, and o the r  systems. 

While an ex1:ensive r e h a b i l i t a t i o n  program w a s  undertaken a t  the time the  
Michoud Assemb1.y F a c i l i t y  w a s  a c t i v a t e d  f o r  t h e  Saturn program it  w a s  not  
poss ib le  t o  c o r r e c t  a l l  d e f i c i e n c i e s ,  some of which could only be a sce r t a ined  
a f t e r  a per iod of opera t ion .  Based on t h i s  experience it has been founld 
t h a t  por t ions  of  t h e  e l ec t r i ca l  d i s t r i b u t i o n  system and underground u t i l i t y  
l i n e s  are subjiect. t o  f requent  f a i l u r e  and must be replaced.  S imi l a r ly ,  t h e  
high c o s t  of r e p a i r s  t h a t  is  being encountered i n  keeping the  cool ing  and 
hea t ing  system i n  ope ra t ion ,  r equ i r e s  t h a t  t h e  equipment be r e h a b i l i t a t e d  
or replaced.  The age and condi t ion  of t h e  2,200 ton  compressor, which 
supp l i e s  the  clii1.led water f o r  the  a i r  condi t ion ing  system, d i c t a t e s  a 
major rebuildl.ng, The amount of r e p a i r  t h a t  has  been necessary t o  keep 
the  induced drnft: f ans  o f  t h e  main cool ing  tower i n  opera t ion  n e c e s s i t a t e s  
the  replacement: o f  t h i s  equipment. P re sen t ly ,  one of  the  b o i l e r s  can cinly 
be operated at: about ha l f  of i t s  r a t e d  capac i ty  and the re fo re ,  requires,  
ma j o r  rehab i 1 it 1: al: ion. 

The s o i l  condntions and weather i n  the Michoud area have caused the  roads 
t o  s h i f t ,  c rack  land subside.  A r ebu i ld ing  of  s e c t i o n s  of the  primary I’oadnet 
is necessary.  These include the  roads over  which s t ages  are transportemd 
to  the  dock fo*r shipment and those leading t o  the  primary f lood  control  
pumping s t a t i o n .  The e l eva ted  water tower, which provides  the  reserve f o r  
f i r e  f i g h t i n g ,  hias corroded t o  the  poin t  where i t  is  near ing s t r u c t u r a l  
i n s t a b i l i t y .  Replacement i s  necessary because the  present  tank has  patised 
t h e  poin t  of economical r e p a i r .  

CF 9-8 



ESTIMATED FUTU’I;:EYEAR W N D I N G  FOR THIS PROJECT: 
$500,000 per year w i l l  be required t o  protect the Government investment at 
the Michoud Assembly F a c i l i t y ,  and keep the plant i n  operation. 

It i s  estimated that about 

CF 9-9 
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N A T I O N A L  AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 19 68 BUDGET ESTIMATES 
(Dollars in thousands) 

fiLLUUULIC 

and launch s c i e n t i f i c  experiments, achieve the desired 

record the  data sought. These data are processed, 
posit ion,  and veloci ty  i n  space, t rack and acquire and CAN D NO. ACRES 

N ASA-OWN E D  6,561.3 

TOTAL LAND 

d 82,567 TOTAL CAPITAL INVESTMENT+ 
(Zncludlnd NASA-Owned Land) ( a s  of June 30, 1 9 6 6  ) 

6,570.9 

PROJECT L I N E  ITEM 

Parer and Steam Distribution System Renovation 

0 ALL OTHER PROJECTS 

TOTALS I- 

? 
N NASA FORM 1029 (REV.  JUN 651 

Includes work i n  process .  
PREVIOUS EDITIONS ARE OBSOLETE. 

~~ 

COGNIZANT 
O F F I C E  

SSA 

FY l 9 5 9 T H R U  FY '19 68 
CURRENT YEAR (Es t imated )  

F U T U R E  YEARS 
(Es t imated )  

500 

1.. 

37,104 , 740 , 
I * 

T O T A L  
A L L  YEARS 
(Es t imated )  

1,284 



CONSTRUCTION OF FACILITfES 

FISCAL YEAR 1968 ESTIMATES 

POWER AND STEAM DISTRIBUTION SYSTEM RENOVATION 

AUTHORIZATION --- LINE ITEM: 

PROGRAH OFFICE -- FOR THE PROJECT: 

LOCATION OF PROJECT: 

COGNIZANT --- k 4 S A  INSTALIATION : 

TYPE OF --- CONS'I'RIJCTION PROJECT: 

FUNDING : 

Wallops S t a t i o n  

Off ice  of Space Science and Appl ica t ions  

Wallops S t a t i o n ,  Accomack County, V i rg in i a  

Wa 1 lops  S t a t  ion  

A l t e r a t i o n s  and Replacement 

M 1967 arid P r i o r  Years $44,000 

FY 1968 E s t i m a t e  740,000 

To ta l  Funcll.ng: Through FY 1968 Szs4.ooo 
PROJECT C0Sl-ES;TIMATE : 

Unit of 
Mearure 

Unit Tote 1 

Land Acquis i t ion  --- 
Cons t r u c m  

Power system 

--- 

Switchgear bu i ld ing  

P i l i n g  LF 
Manhole and duct  

bank Ls 
Undergr oiiad line 8 S q  Ft.  
Overhead l i n e s  LF 
Relocate equipment 

and l i i i c 2 s  Ls 

and shleltfers Sq Ft. 

Steam sys t tm 

Steam Lines (under- 
ground )I LF 

cost  -- Cost 

$568,640 I- 

368.6,!g 

(1,489) ($14.30) (21,293) 
( 1,980) (4.40) ( 8 , 7  12) 

- - -  (58,960) (58,9tiO) 
(23,300) (10.00) (233,0!110) 
(6,400) (3.85) (24,640) 

--- (2 1,945) (2 1,945) 

200. OClQ 

(1,300) (8.20) (10,7C10) 
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Steam limes (over- 

Concrete t rench 
Concrete suppor ts  
Steam l i n e  i n s u l a t i o n  
Individua 1 hea t ing  

p l a n t s  
Cooling we 11s and 

manhole s 
Demo li t i on 

head) 

E q u i m n t  

Swi tchgear  and 
associated equipment 

Fa 1 lout  S h e l t e r  (Not 
f e a s i b l e )  

Unit of 
Measure 

Unit Tote 1 
cos t cost 

-I- -- 

(16,000) (16,0()0) 
(19,000) (19,Oli)O) 

$171.3?g 

17 1,360 17 1,3ri0 

PROJECT PURPWJ : 

This p r o j e c t  w i l l  provide f o r  t he  repair, replacement and ex tens ion  of 
po r t ions  of the Wallops I s l and  power and steam d i s t r i b u t i o n  systems arild 
po r t ions  of the steam d i s t r i b u t i o n  system on t h e  Wallops Main Base. 

PROJECT DESCICtPCM : 

The e l e c t r i c  power d i s t r i b u t i o n  crystem renovat ions  w i l l  c o n s i s t  of the  
following: l [ i l s ta l la t ion  of an  underground d i r e c t  b u r i a l  15 k i l o v o l t  (KV) 
primary feeder  from the  Iklmarva Power and Light Company's l i n e s  a t  thle 
Wallops' main~llaad en t rance  along the  road to  Wallops I s€and ;  replacement 
of t he  Wallopci b l a n d  lead covered c a b l e s ;  i n s t a l l a t i o n  of a 15 KV e l e c t r i c  
overhead p-r. feeder  on Wallops I s l a n d  from t h e  switching s t a t i o n  alalng 
t h e  by-pass rcud' t o  t h e  south launch area; i n s t a l l a t i o n  of switchgear on 
t he  two exis t ing ,  2,400 v o l t  f eede r s  se rv ing  the  southern po r t ion  of Wallops 
I s l a n d  ; switchling and switchgear equipment; a one thousand (1,000) square 
f o o t  switching; s t a t i o n  bu i ld ing ;  a t h r e e  hundred (300) square foot switch- 
i n g  bui ld ing  for t he  2,400 v o l t  system; several small enclosed area switch-  
i n g  s h e l t e r s  for t h e  p ro tec t ion  of t h e  switching and i s o l a t i o n  equipment; 
and re loca t ion  of the  e x i s t i n g  vo l t age  r e g u l a t o r  on t h e  Wallops mainla~nd. 
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The rehabi1.l.ttntion of t he  steam d i s t r i b u t i o n  systems c o n s i s t s  of renewal ,  
r e p a i r  and replacement of overaged, damaged, and unsafe po r t ions  of t h e  
Wallops Main Baoie and Wallops I s l and  steam d i s t r i b u t i o n  systems. 
Wallops Main Ikae  t h e  i n s t a l l a t i o n  of i n d i v i d u a l  h e a t i n g  p l a n t s  i n  
Bui lding A l l ,  B-129, N-116, and E-34 are planned t o  r ep lace  po r t ions  olf 
t h e  c e n t r a l  a;t:eairn hea t ing  d i s t r i b u t i o n  system serv ing  these  bui ld ings .  
replacement of d e t e r i o r a t e d  overhead mains wi th  underground steam l i n e s  t o  
Buildings C-15,  E-104 and E-52 and t h e  repair and replacement of approximate- 
ly  6,000 f e e t  of i n s u l a t i o n  on overhead steam and condensate l i n e s  w i l l  
be accomplished, 
steam and condensate l i n e s  mounted on concre te  p e d e s t a l s  are planned t o  
r ep lace  the  d e t e r i o r a t e d  overhead steam l i n e s  se rv ing  the  assembly and 
work shops in t h e  southern po r t ion  of t h e  I s land .  

On 

The 

On Wallops I s l and  t h e  i n s t a l l a t i o n  of new above ground 

PROJECT JOSTII'ICATZON: --- 
The exis t ing;  overhead power l i n e  se rv ing  Wallops I s l and  from the main- 

land is over twenty yea r s  old. The continuous exposure t o  a s a l i n e  environ- 
ment has  shortened t h e  material l i f e  of t h i s  l i n e  causing f requent  r e p l i i r s  
of t he  lead sh ie ld ing  and i n s u l a t i o n  cover. Also, due t o  the  gradual  
power load growth over t h e  yea r s ,  t h e  l i n e  is now reaching its capacitiy t o  
c a r r y  t h e  l o a d  without  excess ive  vo l t age  drops. 
b u r i a l  underground f eede r  a longs ide  t h e  causeway road w i l l  provide f o r  
present  and f u t u r e  Wallops I s l and  power demands, p a r t i c u l a r l y  t o  t h e  slmth 
launch area f a c i l i t i e s .  The e x i s t i n g  l i n e ,  located approximately two 
hundred f e e t  off  t he  causeway in a marshland area, w i l l  be r e t a ined  as a 
standby source. 

The proposed new d i r e c t  

A t  p resent ,  when r e p a i r s  o r  selective area shutdown of power supply lis 
requi red ,  i t  is necessary t o  shut  down t h e  power t o  a l l  f a c i l i t i e s  se rv ing  
the  southern por t ion  of Wallops I s land ,  The i n s t a l l a t i o n  of s e l e c t i v e  
i s o l a t i o n  switching equipment on the  f eede r s  w i l l  provide s e c t i o n a l  
opera t ion ,  i n t e r r u p t i o n  and s h o r t  c i r c u i t  p r o t e c t i o n ,  personnel s a f e t y ,  
and more r e l i a b i l i t y  i n  the  I s l and  electrical  d i s t r i b u t i o n  aystem, 

The steam d i s t r i b u t i o n  system a t  Wallops S t a t i o n  Main Base h a s  been :I.n 
continuous service s ince  the e a r l y  1940's. 
necessary to replace t h e  fou r  b o i l e r s ,  which had been converted from c o a l  
t o  f u e l  o i l  i n  1'353, and rep lace  o r  repair por t ions  of t h e  steam l i n e s  a t  
the  Main Base for s a f e t y  reasons. It is now necessary t o  continue thiei 
latter phase o r  renovation. Many of t h e  remaining steam l i n e s  on t he  Main 
Base and Wallops I s l and  are badly corroded and leaking;  t h e  wooden suppor ts  
have r o t t e d  and are unsafe ;  and t h e  i n s u l a t i o n  h a s  de t e r io ra t ed .  Them! 
por t ions  of t h e  steam and condensate l i n e s  w i l l  be replaced or r epa i r ed  a t  
both Wallops Staition and Wallops I s land .  
w i l l  be i n s t a l l e d  i n  ou t ly ing  areas. 

During F i s c a l  Year 1966 it w a s  

Ind iv idua l  small  hea t ing  p l a n t s  

ESTIMATED --- FUTlJRE YEAR FUNDING FOR THIS PROJECT: $500,000. 
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FISCAL YEAR 1968 ESTIMATES 
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NASA I N S T A L L A T I O N  

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

NEAREST CITY COUNTY COGNIZANT PROGRAM O F F I C E  LOCATION OF INSTALLATION 

LAND 

N ASA-OWN E D  

OTHER GOVERNMENT AGENCY-OWNED 

NO. ACRES 

TOTAL LAND 

PROJECT L I N E  I T E M  

Applicable 

Phased Array Antenna System 

TOTAL CAPITAL INVESTMENT+ 
(Including NASA-Omed Land) (am of lune 30, 19'  ) 

ALL OTHER PROJECTS 
0 r 

TOTALS w 
Y 

~~ 

NASA FORM 1029 [REV.  JUN 651 

+ Includrs  work in p r o c e s s .  
PREVIOUS EDITIONS ARE OBSOLETE.  

le 

COGNIZANT 
O F F I C E  

F U T U R E  YEARS 
(Eathaled) 

F Y  19 59.THRU FY 1968 
C U R R E N T  YEAR (Estimated3 

646.048 < 

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

2,906 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

PHASED ARRAY ANTENNA SYSTEM 
_1_---- 

AUTHORIZATION I, CNIE I T E M :  Various Locations 

PROGRAM - OFFICE _I_-- 170R THE PROJECT: 

LOCATION OF PR(XJECT: Goldstone Complex, F o r t  Irwin, C a l i f o r n i a  

COGNIZANT NASA ,E;TALLATION: 

TYPE OF CONSTRII(Z0N PRQJECT: New 

FUNDING: 

---- 
Off i ce  of Tracking and Data A c q u i s i t i o n  

Goddard Space F l i g h t  Center 

FY 1967 and I?r$or Years $26,000 

FY 1968 E s t i i n a t e  2,880,000 

Total Fundinlg Through FY 1968 $2,906.000 

PRWECT COST BS'CD4ATE: 

Unit of Unit 
Measure Quantity cost 

Land Acquis%tciom 

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

Operatione b u i l d i n g  
Electricak substation 
E le c t r icall d is t r i b u  t i on 
Antenna f oimtlat ions 
Water and e a n i t a r y  sewer 
S i t e  p repa ra t ion  
Access rcwuls and walks 

Equipmenr 

Antennas t(40j, 80, and 
240 megtrcycles) 

Transmission l i n e  
E l e c t r o n i c  equipment 

Sq. F t .  2,000 
KVA 3,125 
LS 0 0- 

Each 10 , 800 
Ls 0-0 

LS 0-* 

Sq. Yd. 2,400 

Each 10,800 
LF 5,500,000 
Ls 0-0 

Total 
C o s t  

$2c! 3,000 

$35 -00 i'0,OOO 
34.88 1CI 9,000 

41,000 41 1,000 
2.04 2'2,000 

4.000 4,000 
5,000 5,000 
5 000 12,000 

$2,61: 7.000 

121.66 1,31.4,000 
.07 3Ei5,OoO 

9 18,000 9 I. 8,000 

CF 11-2 
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Unit of un i t  Total 
Measure Quant i ty  cost C o s t  

Design 

F a l l o u t  She L t c x  (Not 
f eas i b  le)) 

TOTAL 

PROJECT PURPOSIL: 

This project: provides f o r  a unique NASA antenna f i e l d  with assoc ia ted  
equiprsent and f a c i l i t i e s  required to support  t he  Sunblazer p r o j e c t  which 
w i l l  c m e n c e  in 1968. 

PRWECT DESCRIPT1:ON: 

The antennal fi.eld w i l l  c o n s i s t  of a f ixed ,  t h ree  frequency (40, 80, and 
240 megacycles (mc), planar  a r r a y  des ign  on the b a s i s  of a nested cogeometric 
arrangement occupying an area of approximately 60 acres. 
antenna element axray w i l l  have 3,600 module units cons i s t ing  of a crossed 
d ipo le ,  mounted, a n  a s t a k e  p lus  r e f l e c t o r ,  ampl i f ie r  and mixer. Supporting 
f e a t u r e s  consist of: an instrumentat ion and operat ions bui ld ing  (2,000 
square f ee t )  t o  house e l e c t r o n i c s  equipment, an electrical subs t a t ion ,  trans- 
mission cabling, connecting the  a r r ays  with the  operat ions bu i ld ing ,  and 
necessary roads, u t i l i t i e s ,  and s i t e  preparat ion.  Construct ion wi.11 conform 
t o  the e x i s t i n g  NASA area f a c i l i t i e s .  The f a c i l i t i e s  w i l l  be located on 
NASA awned land of approximately 60 acres. 

Each frequency 

PROJECT JUSTIF1,CATION: 

The Sunblazer p ro jec t  will launch a number of r e l a t i v e l y  small spacecraf t  
i n t o  in t e rp l ane ta ry  space i n  o rde r  t o  ob ta in  solar corona e l e c t r o n  dens i ty  
data .  Because of the s p a c e c r a f t ' s  s i z e  l i m i t a t i o n ,  t he re  is  a l imi t ed  
payload weight f o r  accommodating r ad io  frequency instrumentat ion.  In order  
t o  compensate f o r  t h i s  equipment l i m i t a t i o n  and t o  accommodate the  f r e -  
quencies unique t(:, the  spacec ra f t ,  a l a rge  area ground antenna a r r a y  is  
required.  Exis t ing  antennas l ack  s u f f i c i e n t  ape r tu re ,  combined with beaim 
s t e e r i n g  mechanism, t o  provide t h i s  support .  
antenna system #capable of  rece iv ing  and t r ansmi t t i ng  a t  these frequencic!s 
with s u f f i c i e n t  aper ture  t o  acqui re  the  l o w  power s i g n a l s  emi t ted  by thd! 
Sunblazer spacc2l:raft. 

This  p ro jec t  w i l l  provide an 

ESTIMATED FUTUIU2 YEAR FUNDING FOR THIS PROJECT: None 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

INSTALLATION SUMMARY 
CONSTRUCTION OF FACILITIES 

FISCAL YEAR 19 68 BUDGET ESTIMATES 

(Dollars i n  thousands) 

1 N F A R E S T  C lTV 
I I I ?OR INSTALLATION I 

NASA I N S T A L L A T I O N  1 COGNIZANT PROGRAM OFFICE 1 LOCATION OF INSTALLATION I COUNTY 

~ ~ ~~ ~~ ~ ~~ ~ 

NASA-OWNED 

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

NON-FEDERAL (Leaeee.  easements) Not 

I INSTALLATION MISSION 

~ ~~~ 

A m 1  icable 

$ Applicable 

TOTAL &r 
TOTAL CAPITAL INVESTMENT' Not 

(Including NASA-Omed L a d )  (as  of June 30, 19 ) 

See justification. 

51,803 

t I A M n  I NO. ACRES 

3,000 

PROJECT L I N E  I T E M  

Facility Planning and Design AD 

cl 
-l ALL OTHER PROJECTS 
r 
h) 
I 

w 
NASA FORM 1029 (REV.  JUN 651 PREVIOUS EDiTiONS ARE OBSOLETE. 

FY 1 9  ~ ~ T H R U  
C U R R E N T  YEAR 

51,803 

FY 1968 
(Estimated) 

3,000 

FUTURE YEARS 
(Estimated) 

Not 
Applicable 

T O T A L  
A L L  (Eatimated) YEARS 

Not 
Applicable 

Includes work i n  process .  



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1968 ESTIMATES 

FACILITY PLANNING AND DESIGN 

F a c i l i t y  planning and design involves  a c t i v i t i e s  which are c a r r i e d  on 
cont inuously a t  a l eve l  which is related t o  the  o v e r a l l  magnitude of  t h e  
cons t ruc t ion  program. The funds requi red  t o  c a r r y  on these  a c t i v i t i e s  
are included i n  the  cont inuing F a c i l i t y  Planning and Design account 
which is  sepa ra t e ly  au thor ized  each year. 

The funds requested a r e  used t o  conduct advance planning and design 
a c t i v i t i e s  on p r o j e c t s  f o r  which cons t ruc t ion  funds w i l l  be requested in  
subsequent budgets,  on master planning, and on o the r  r e l a t e d  advanced 
f a c i l i t y  s tud ie s .  

The manner i n  which the  F a c i l i t y  Planning and Design funding has been 
u t i l i z e d  during the  pas t  t w o  years  and the  amount included i n  the  FY 1'068 
budget i s  as follows: 

F i s c a l  Years 
19613 

L-- 
1966 1967 

F ina l  design of  f a c i l i t i e s . . . . . . . .  $2,066,000 $2,100,000 $2,100,000 
Prel iminary design of  f ac i l i t i e s . .  1,153,500 2,700,000 800,000 
Other studies... . . . . . . . . . . . . . . . . . .  343 .ooo 200 .ooo 100 ,m 

Total........................... 3 3  .ooo 

The $2.066 mi l l ion  of FY 1966 f i n a l  design funds supplemented by $1,482 
mi l l i on  of  FY 1965 design funds have been u t i l i z e d  to  cover the  prepar , i t ion 
of f i n a l  and (complete des igns ,  p lans  and s p e c i f i c a t i o n s  of FY 1967 fac.1-li t ies.  
S imi l a r ly ,  the  $2.1 mi l l i on  of FY 1967 f i n a l  design funds are programmed f o r  
the design of f a c i l i t i e s  included i n  the  FY 1968 budget. For FY 1968 i t t  
i s  est imated t h a t  $2.1 mi l l i on  w i l l  be requi red  t o  c a r r y  out  the  f i n a l  design 
a c t i v i t y  on the  *IT 1969 f a c i l i t i e s .  The amount included f o r  t h i s  a c t i v i t y  
i s  based on an es t imated  FY 1969 f a c i l i t y  cons t ruc t ion  a c t i v i t y  of  $50 t o  
$70 mi l l ion .  

The $1.153 in i l l ion  of prel iminary design funds f o r  FY 1966 have beeii 
u t i l i z e d  €or tihe prepara t ion  of c o s t  estimates and engineer ing s t u d i e s  t h a t  
made up prel iminary designs for t he  FY 1968 f a c i l i t i e s .  The $2.7 mill:i.on 
of prel iminary design funds f o r  FY 1967 include $1.5 m i l l i o n  f o r  the com- 
p l e t i o n  oE preiirninary design f o r  t h e  Engine/Stage Tes t  Stands 2-3 f a c i l i t y .  
An add i t iona l  $ l , O  m i l l i on  is  programmed f o r  the  prel iminary design of 
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FY 1969 f a c i l i t i e s .  
plement t he  $800 thousand of  pre l iminary  design funds included f o r  FY 1968 
t o  be used i n  preparing pre l iminary  c o s t  estimates and engineering s t u d i e s  
of FY 1970 f a c i l i t i e s  es t imated  at a l e v e l  of $60 to $80 mil l ion .  

The balance of  $200 thousand i s  being reserved  t o  sup- 

The $343 thousand f o r  o t h e r  s t u d i e s  i n  FY 1966 was used f o r  t he  p r e -  
para t ion  of mast'er p lans  a t  each of t he  c e n t e r s  and f o r  t he  s tudy  of 
standard cons t ruc t ion  s p e c i f i c a t i o n s  a t  t he  Langley Research Center. $200 
thousand is programmed i n  FY 1967 and $100 thousand budgeted i n  FY 1969 
f o r  the  prepara t ion  and upgrading of master p lans  f o r  the  var ious  NASA 
i n s t a l l a t i o n s  and f o r  use on o t h e r  cons t ruc t ion  s tud ie s .  
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