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NATTIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

GENERAL STATEMENT

This appropriation provides for contractual services for the design,

major rehabilitation, and modification of facilities; the construct:on
of new facilities; minor construction; the purchase of related equipment
and advanced design related to facilities planned for future authoriza-
tion. The principal projects in the 1973 program are described below:

MANNED SPACE FLIGHT: This activity includes funds for space shuttle
facilities at various locatioms.

SCIENTIFIC INVESTIGATIONS IN SPACE: This activity will provide funds
for modifications and additions to the spacecraft assembly facilities
and modifications of Titan Centaur facilities at the John F. Kennedy
Space Center, NASA, Kennedy Space Center, Fla.; and rehabilitation
and modification of aeronautical, airborne science and support
facilities at the Ames Research Center, Moffett Field, Calif.

SPACE APPLICATIONS: No projects for 1973.

SPACE AND NUCLEAR RESEARCH AND TECHNOLOGY: No projects for 1973.

AERONAUTICAL RESEARCH AND TECHNOLOGY: This activity includes funding
for rehabilitation of unitary plan wind tunnel model supports, control
systems and model preparation areas at the Ames Research Center;
rehabilitation of the full-scale wind tunnel at the Langley Research
Center, Hampton, Va.; and modification of high temperature and high
pressure turbine and combustor research facility at the Lewis Research
Center, Cleveland, Ohio.

SUPPORTING ACTIVITIES: The estimates for this activity provide for
rehabilitation and modification of utility systems at the Goddard Space
Flight Center, Greenbelt, Md.; rehabilitation and modification of the
roadway system at the Jet Propulsion Laboratory, Pasadena, Calif.;
modification of central air supply system, and environmental mcdi-
fications for utility operations at the Langley Research Center;
modification of fire protection system at the Manned Spacecraft Center,
Houston, Tex.; warehouse replacement at the Wallops Station, Wallops
Island, Va.; rehabilitation and modification of facilities not in
excess of $500,000 per project and minor construction of new facilities
and additions to existing facilities not in excess of $250,000 per pro-
ject, at various NASA installations and at Government-owned plants
operated by contractors; and facility planning and design.
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The apsropriation for FY 1972 was $52,700,000 and the authorizarion was
$58,400,000. The request for 1973 is $77,300,000,an increase of $24,600,000
from the 1972 appropriation. Total expenditures are estimated to he
$60,000,000 in FY 1973, an increase of $17,000,000 from the $43,000,000
estimated for FY 1972.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

PROPOSED APPROPRIATION LANGUAGE

CONSTRUCTION OF FACILITIES

For advance planning, design, [and] construction, rehabilitation
and modification of facilities for the National Aecronautics and
Space Administration, and for the acquisition or condemmnation of
real property, as authorized by law, [$52,700,0003 $77,300,000,
Lincluding $6,500,000 for modernization of a forty by cighty foot
wind tunnel, $10,700,000 for Centaur modifications to Titan III
launch area, $4,500,000 for alterations to launch complex 17,
$7,900,000 for rehabilitation and modification of facilities, $600,000
for power plant replacements, $500,000 for relocation of an Applica-
tions Technology Satellite transportable ground station, $3,500,000
for facility planning and design, $13,000,000 for space shuttle main
engine test facilities and $5,500,000 for space shuttle thermal protec-
tion facilities,J to temain available until [June 30, 19743 expended.
(42 U.8.C. 2461, ¢l seq.; Department of Housing and Urban Develop-
ment; Space, Science, Velerans, and Cerlain Other Independent
Agencies Appropriation Act, 1972; edditional authorizing legislation
to be proposed.)
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

ConsTRUCTION OF FAcruiTrEs

Program and Financing (in thousands of dollars)

Budget plan (amounta for conatruetion

ldentification code of facilities actions programed)
27-00-0107-0-1-250 16071 actual 1972 estimate 1973 estimute 1971 actual 1972 estimate 1973 estimate
Program by activities:
|. Manned space flight__. B S ELLEE R 1,950 18, 500 27, 900 6,738 18, 000 20,000
2. Scientific investigations in space. : 650 15,200 11,205 2,402 4,500 7.500
3. Space applications_ ... ... 520 ... ... - 1,695 2,000 2,000
4. Space and nuclear research and technology - 1,250 .. .. ... 1,966 1,000 1,000
5. Aeronautical research and technology ... ... PSR, 1,855 6, 500 12,935 3,792 7.500 9,009
6. SupPOrHiNg ACHVItIER. .- oo oo oo s o oeeisiesoooeoooii oo 17. 800 12,500 25.260 27,150 17,000 22, 500
Total program costs. funded. .- «oooooooooiieeeee oo 28,755 52,700 77,300 8,743 50,000 62,000
Change in selected resourees b L eiiaiil el Lliliiliil iaiiiioaiool —3, 504 34,000 28,750
10 Total. . i iiiteiimasocaieececaaoaooes 28,755 52,700 77,300 40,239 84, 000 90,750
Financing: . .
21 Unobligated balance availcble, start of year, for completion of prior
year budget plans_ . . il . liiiiil el —67, 199 —53, 10 —24,415
22 Unobligated balance transferred from other accounts ... ... - =2,605 L il el =2.605 . ... ..
24 Unobligated balance available, end of year for completion of prior
year budget plans . el il il 53,110 24,415 10, 965
Budget authority. -« -«ooooeooeoooooee oo 26, 150 52,700 17,300 26,150 52,700 71,300
Budget authority:
40 Appropriation . . . ..o ceceiiieem oo 24,950 52,700 77,300 24,950 52,700 77,300
42 Transferred from other accounts_ . ... .. . . ____..... L2000 oo ... 1,200 oo .
43 Appropriation (adjusted) .. ...l 26,150 52,700 77,300 26,150 52,700 71,300
Relation of obligations to outlays:
71 Obligations incurred, Ret. . ... L. iiiieiiiiioiiel eiecciiicies ceeaeoeeenl 40,239 84, 000 90, 750
72 Obligated balance, start of year. ... .. ... .. L 52,142 48, 640 89, 640
74 Obligated balance, end of year. ... .. .. ... . ... —48, 640 —89, 640 —~120,390
90 OUHAYE. oo eeeeae e s e 43,741 43.000 60,000
1 Selected resources as of June 30 are as follows: 1970 1971 1972 1973
Unpaid undelivered orders_ ... . _________ ... _______._._. 35,749 32,220 66,270 95,020
Advances outstandimg. ... 26 | | 1
Total selected resousces_ _ . ... . . ... ....._ 35,775 32,221 66,271 95,021
1971 1972 1973
Note.— Reconciliation of budget plan to obligations: actual ostimate eslimats
Total budget plan. . . i ieeicaamea 28,755 52,700 77,300
Deduct portion of budget plan to be obligated in subsequent yeare_ .. 16, 885 7,900 10, 965
Add obligations of prior year budget plans_.____ .. ... ___...___ 28, 369 39, 200 24,415
Total obligations. . ... . .a.iaoiaao_._ 27072;9 /54,07) ;0. 7;0



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1973 ESTIMATES

SUMMARY OF CONSTRUCTION OF FACILITIES BUDGET PLAN

BY BUDGET ACTIVITY SHOWING LOCATION TOTALS INCLUDED IN EACH ACTIVITY

MANNED SPACE FLIGHT............

Manned Spacecraft Center.....
Marshall Space Flight Center.
Variocus Locations............

SCIENTIFIC INVESTIGATIONS
IN SPACE. . viieninenneananeas

Ames Research Center.........
Jet Propulsion Laboratory....
Jotn F. Kennedy Space

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

SPACE APPLICATIONS.............

Goddard Space Flight Center..
Various Locations......c.ce.

SPACE AND NUCLEAR RESEARCH
ANE TECHNOLOGY.......v.nn. N

Jet Propulsion Laboratory....

AERONAUTICAL RESEARCH
AND TECHNOLOGY.....coveeennns

Ames Research Center.........
Langley Research Center......
Lewis Research Center........

Fiscal Year

Fiscal Year

Fiscal Year

1971 1972 1973
$1,950,000  $18,500,000  $27,900,000
450,000 -— —
1,500,000 -— —
——— 18,500,000 27,900,000
$650,000  $15,200,000  $11,205,000
— — 1,065,000
650,000 — —
-—— 15,200,000 10,140,000
$5,250,000 — —
1,350,000 — —-
3,900,000 — —-
$1,250,000 - —
1,250,000 — —
$1,855,000  $6,500,000 $12,935,000
1,200,000 6,500,000 760,000
— — 2,465,000
655,000 — 9,710,000
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Fiscal Year Fiscal Year Fiscal Year

1971 1972 1973
6. SUPFPORTING ACTIVITIES.......... $17,800,000 $12,500,000 $25,260,000
Gocddard Space Flight Center.. - - 590,000
Jet Propulsion Laboratory.... -— - 610,000
Jchn F. Kennedy Space Center,

NASA. ..ttt iii ittt 550,000 - ——
Langley Research Center...... —— ——— 1,825,000
Marned Spacecraft Center..... —— ——— 585,000
Wallops Station...eeeevacsnes - - 350,000
Varicus Locations........ees. 1,250,000 1,100,000 ——
Reltabilitation and

Modification.....ceevvvunns 11,500,000 7,900,000 11,580,000
Miror Construction........... —— ——— 1,720,000
Facility Planning and Design. 4,500,000 3,500,000 8,000,000

TOTAL PLAN. .. i .t ieerecennnsnonons $28,755,000 $52,700,000 $77,300,000
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1973 ESTIMATES

SUMMARY OF CONSTRUCTION OF FACILITIES BUDGET PLAN BY LOCATION

Fiscal Year

Fiscal Year

Fiscal Year

Location 1971 1972 1973

Ames Research Center.......eeovoas $1,200,000 56,500,000 51,825,000
Goddard Space Flight Center....... 1,350,000 - 590,000
Jet Propulsion Laboratory......... 1,900,000 - 610,000
John F. Kennedy Space Center, NASA 550,000 15, 200,000 10,140,000
Langley Research Center.....vecee. --- --- 4,290,000
Lewis Research Center......ccvee0. 655,000 - 3,710,000
Manned Spacecraft Center.....c..... 450,000 —-- 585,000
Marshall Space Flight Center...... 1,500,000 - -——-
Wallops Station...ceeiceoeecoscaeca - - 350,000
Various Locations...cceeevecocsons 5,150,000 19,600,000 27,900,000
Rehabilitation and Modification... 11,500,000 7,900,000 11,588,000
Minor Construction...cececececcsse .-~ --- 1,720,000
Facility Planning and Design...... 4,500,000 3,500,000 3,000, 000

Total Plan.ceceiseceessssccesnces 528,755,000 $52,700,000  377,30C,000

The geographic location of NASA installations is shown on page SUM 10.
Installations for which construction projects are requested in the f£lscal

year 1973 budget are identified thereon.



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1973 ESTIMATES

SUMMARY OF CONSTRUCTION OF FACILITIES BUDGET PLAN BY LOCATION

Fiscal Year Fiscal Year Fiscal Year

Location 1971 1972 1973

Ames Research Center....c.coveveeeecs $1,200,000 $6,500,000 $1,825,000
Goddard Space Flight Center........ 1,350,000 —— 590,000
Jet Propulsicn Laboratory.......... 1,900,000 —— 610,000
John F. Kernmedy Space Center, NASA. 399,500 15,200,000 13,140,000
Langley Research Center............ —— ——— 4,290,000
Lewis Research Center........coeees 655,000 — 9,710,000
Manned Spacecraft Center........... 450,000 —— 585,000
Marshall Space Flight Center....... 1,500,000 —— ———
Wallops StatioN....cceeesercasseans —-—- —— 350,000
Various LocationsS..seeeeeeneseasess 5,150,000 19,600,000 27,900,000
Rehabilitation and Modification.... 11,650,500 7,900,000 11,580,000
Minor Conszruction..ceecesieeecesns -—- — 1,720,000
Facility Planning and Design....... 4,500,000 3,500,000 8,000,000

Total Plan...eeeeocneeoconnsaoanas $28,755,000 $52,700,000 $77,300,000

The geographic location of NASA installations is shown on page SUM 10. In-
stallations for which construction projects are requested in the filscal year
1973 budget are identified thereon.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1973 ESTIMATES

SUMMARY OF CONSTRUCTION OF FACILITIES PROJECTS BY LOCATION

Fiscal Year

1973
Ames Research Center....... Cerrrreees e Cheesaaesceeennannn $1,825,000
Rehabilitation and modification of aeronautical, air-
borne science and support facilities.......c.cceveeeene. .. 1,065,000
Rehabilitation of unitary plan wind tunnel model supports,
control systems and model preparation areas..........ce..e 760,000
Goddard Space Flight Center........... cheeseenes freesesecnennn 590,000
Rehabilitation and modification of utility systems....... .- 590,000
Jet Propulsion Laboratory..eeeeeeeecsssoscsescssocsonsonononsns 610,000
Rehabilitation and modification of roadway system........... 610,000
John F. Kennedy Space Center, NASA........cveiivirnenannnaanan 10,140,000
Modifications of and additions to spacecraft assembly
facilities...veeeerireeeennns cheesasreeene chessesaansennan 8,100,000
Modifications of TITAN Centaur facilities.....ieceececeecesnn 2,040,000
Langley Research Center........... ceeaes Ceeencecracceriesanaan 4,290,000
Rehabilitation of full scale wind tunnel.......ccccvvvevenns 2,465,000
Modification of central air supply system.......ccoceveneens 1,175,000
Environmental modifications for utility operations...... ceen 650,000
Lewis Rescarch Center....veeeeessessssoscssrsscssscccssannssnas 9,710,000
Modification of high temperature and high pressure
turbine and combustor research facility.......ccceeeceevn. 9,710,000

SUM 8



Manned Spacecraft Center.........

Modification of fire protection system

Wallops StatioNe.eecesececssesnaseens

Warehouse replacement.,........

Various LoCationS..ceeeeeeeeeesssascossossccacss

Space shuttle facilities

Rehabilitation and modification of facilities......

Minor construction of facilities

Facility planning and design

Total Plan....ecvu et

Fiscal Year
_1973

........... $585,000
............ 585,000
........... 350,000
....................... 350,000
e oo 27,900,000

e seseaas 27,900,000

e 11,580,000

............................. 1,720,000

........................... 8,000,000

SUM 9
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LOCATION OF NASA MAJOR AND COMPONENT INSTALLATIONS

* AMES RESEARCH
CENTER (ARC)

= LEWiS RESEARCH CEINTER (LeRC)

PLUM BROOK
STATION (LeRC)
KSC WESTERN TEST .
RANGE OPERATIONS WASH. MONT. N.DAK MINN
DIVISION oRE |
’ $. DAK wisC.A (e
1IDAHO wyo. Q‘
NASA PASADENA ey neo. \ M) Y Jowi
OFFICE (NaPO) cal) uranl coro. | ,u "o, 3“
* JET PROPULSION amiz. | 8, ] ey A
LABORATORY (JPL) - $1<\ca
(CONTRACTOR I Y L E‘
OPERATED)
SNSO-NEVADA *
MANNED
FLIGHT RESEARCH SPACECRAFT
CENTER (FRC) CENTER
(MSC)
SNSO-ALBUQUERQUE
SLIDELL
MSC WHITE SANDS COMPUTER
TEST FACILITY FACILITY  MICHOUD
(MSFC) ASSEMBLY
FACILITY
- Team®&nat o i - s oo 1 . .. . IIIA'AICFC)
* instalillations for which construction projects i e

are requested

in the FY 1973 budget estimates,

X

Y 4

SNSO-CLEVELAND

N.H
VT. ME.
AEC-NASA SNSO
Y. MASS.
T " AGODDARD SPACE
¢ : FLIGHT CENTER (GSFC)
Ffvua.
:"c > WALLOPS STATION (WS)
c NASA HEADQUARTERS, D.C.
_ « LANGLEY
o RESEARCH CENTER (LaRC)
k4

» KENNEDY SPACE CENTER (KSC)

MARSHALL SPACE
FLIGHT CENTER (MSFC)

MISSISSIPPI TEST FACILITY
(MSFC)



RECORDED VALUE OF CAPITAL TYPE PROPERTY

(IN-HOUSE AND CONTRACTOR-HELD) 4
AS OF JUNE 30, 1971
(DOLLARS IN THOUSANDS)
Real Property
Other Structures Leasehold Fixed Assets Grond
Reporting Installation Land Buildings & Facilities Improvements Total Equipment 2/ in Progress Tatal
OFFICE CF MANNG:D SPAZE FLIGHT $ 107,472 $ 751,757 $ 775,761 $ 3,523 $ 1,638,513 $ 1,542,960 $ 24,335 $3,205,808
Kennedy Space Centar 72,173 290,392 420,793 - 783,358 464,972 8,595 1,256,925
KSC - Florida 72,173 290,392 420,793 - 783,358 97,603 8,595 "7884,556
Western Test Range Ope otions
Division Lompo:, Cali‘ornia - - - - - 5,514 - 5,514
Variow: Location: 1/ - - - - - 366,855 - 366,855
Manned Spacecraft Zenter 9,029 173,677 52,534 - 235,240 572,736 13,459 821,435
MSC - Houston, Texas 5,459 140,276 30,224 - 175,899 767,389 13,459 451,747
White Sands Test Facilits
WSTF - Las Cruces, Naw Mexico - 8,691 17,331 - 26,022 35,682 - 61,704
Various Locations _W/ 3,570 24,770 4,979 - 33,319 274,665 - 307,984
Marshall Space Fligat Centar 26,270 287,688 302,434 3,523 619,915 505,252 2,281 1,127,448
MSFC - Huntsvilie, Alobamo - 71,280 51,439 - 182,880 227, TR0 T TR veE
Michoud Assembly Facility
MAF - New Oileans, .ouvisiana 7,504 64,110 25,487 - 97,101 58,827 - 155,928
Mississippi Test Facility
MTF - Bay St. .ouis, lAississippi 18,703 81,620 185,3%0 - 285,713 22,851 269 308,833
Slidell Computer Facility
SCF - Slidell, -ouisiana 63 4,470 854 - 5,387 18,307 - 23,694
Various Location: 1/ - 26,247 39,064 3,523 68,834 178,195 - 247,029
OFFICE OF AERONAUTICS AND SPACE TECHNOLOGY 6,227 527,093 221,200 139 754,659 429,142 36,085 1,219,886
Ames Research Canter 2,372 175,801 3,894 - 182,067 B2, 684 4,546 269,297
ARC - Moffett Id, California 2,372 175,643 3,894 - 181, 909 78,759 4,546 265,214
Various Locatians 1/ - 158 - - 158 3,925 - 4,083
Flight Research Center - 8,147 2,260 - 10, 407 56,198 393 66,998
FRC - Edwords, 'Zalifornia z B,147 2,260 - 0,407 57, 041 397 82,847
- Vadiois Lacations L’ - - - - - 4,157 - 4,157
Langley Researct Center 116 126,472 145,887 - 272,475 140,009 13,589 426,073
LaRC - Hampton, Virginia 110 110,994 145,862 - 756,966 128,206 13,589 3%98,761
Various Locatiens l/ é 15,478 25 - 15,509 11,803 - 27,312
Lewis Research Center 3,739 197,673 62,229 139 263,780 122,657 17,557 403,994
LeRC - Clevetend, Otio 323 174,117 40,499 139 155,078 69,506 13,029 237,613
Plum Brook Staticn
PBS - Sandusky, Ohio 3,317 79,392 18,079 - 100,788 12,889 4,528 118,205
Various Locaticns l/ 99 4,164 3,651 - 7,914 40,262 - 48,176
Space Nuclear Systems Dffice - 19,000 6,930 - 25,930 27,594 - 53,524
SNSQ/N - NRDS - Jeckass Flats, Nevada - 19,000 8,930 = 25,930 4,730 = 30,160
SNSO/C - Cleveland, Ohio - - - - - 3 - 3
Various Locations 1/ - - - - - 23,361 - 23,361
OFFICE OF SPACE SCIENCE 3,797 165,845 138,652 555 308, 849 728,557 42,821 1,080,227
Goddard Space Flight Center 1,647 88,224 62,027 102 132, 000 507,499 8,083 667,582
GSFC - Greenbelt, Maryland 1,308 70,990 13,390 98 85,786 173,095 8,083 266,964
Tracking Statians (Exc . DSN) 3/ 339 17,146 48,592 - 66,077 279,242 - 345,319
Varicus Locaticn: 1/ - 88 45 4 137 55,162 - 55,299
Jet Prcpulsion Leboratory 1,067 55,821 32,189 453 89,530 173,299 33,472 296,301
JPL - Catifomnia 1,067 46,289 7,656 453 55,465 114,328 33,472 203,265
Track ing Stations (DSM) :_!_/ - 9,532 24,533 - 34,065 58,971 - 93,036
Wallops Station 1,083 21,800 44,436 - 67,319 47,759 1,266 116,344
WS - Wallops Island, Virginia 1,083 21,800 44,436 - 67,319 47,529 1,266 116,114
Varicus Location: _l/ - - - - - 230 - 230
OTHER - - - 1 1 21,171 - 21,172
NASA Headquar-es - - - 1 1 21,171 - 21,172
Washington, D.C. = = = = = 5,859 = 3,659
Varicus Location: l/ - - - 1 1 15,512 - 15,513
GRAND TOTAL $ 117,496 $1,444,695 $1,135,613 $ 4,218 § 2,702,022 % 2,721,830 $103,241 $ 5,527,093

l/ Includes Capi-al Type Property in Possession of Contractors at Various Locations.
Z/ {ncludes Cont actor - Held Special Test Equipment ($698,216K).
2/ DSM - Deep Space Network.
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RATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES

FISCAL YEAR 1973 ESTIMATES
AMES RESEARCH CENTER

Page No.
Location Plan.....cveccecacccccssscsccsascoscssssccsssescessscssses CF 1=l
SUMMABY Y. . oceesecessosssssssossssescersssacssssscscsscscnscscssassse CF 12
Office of Aeronautics and Space Technology Projects:

Rehabilitation and modification of aeronautical, airborme
science and support facilities...ceccecseoccccccscceccscecscss CF 1l=3

BRehabilitation of unitary plan wind tunnel model supports,
contrrol. systems and model preparation are@s.....ecececeseseecs CF 1=7
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STEVENS CREEK

N-217
N-218
N-2184
N-219
N-220
N-221
N-221A
N-221B
N-222
N-223
N-224
N-225
N-226
N-227
N-227A
N-2278
N-221C
N-2270
N-228
N-229
N-229A
N-230
N-23]
N-232
N-233
N-234
N-234A
N-235
N-235
N-237
N-238
N-239
N-239A
N-246
N-241
N-242
N-243
N-243A
N-244
N-245

MAGNETIC STANDARDS LAEORATORY
14-FOOT TRANSONIC W.T
ELECTRICAL EQUIPMENT 3136

ELECTRICAL SERVICES BIOS h
VERTICAL HE IGHT APPARATUS

2- BY 2-F0OT TRANSONIC W.T 1 FI SCAL YEAR 1973 ESTI ATES
SUBSTATION |
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40- BY 80-FOOT W.T. A
BIOSATELLITE CENTRIFUGE ; MES RESEARCH CENTER
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35-FO0T HYPERSONIC W T \

PILOT MODEL OF HFFF

DATA REDUCTION BLDG

GASDYNAMI(S LAB

MASS TRANSIER BOILER 4CUSE
CAFETERIA BIDG

BIOSCIENCE 1AB
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LIFE SCIENCES RESEARCE L\B

LIFE SCIENCES HIGH BAY

SPACE ENVIRINMENT RESEARCH FACILITY

NORTH

STRUCTURAL JYNAMICS A3

FLIGHT AND GUIDANCE SIM JLATICN LABORATOR Y
SIMULATION “QUIPMENT BLOG

SYSTEMS ENCINEERING FACILITY

SPACE SCIEN'E RESEARC 4 LABORATORY

]
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|

|

FISCAL YEAR 1971 PROJECT:

A. ADDITION TO BUILDING N-233 FOR
ILLIAC IV COMPUTER SYSTEM

APPROVED FISCAL YEAR 1972 PROJECT:

B. MODERNIZATION OF THE 40 BY
80 FOOT WIND TUNNEL

PROPOSED FISCAL YEAR 1973 PROJECTS

1. REHABILITATION AND MODIFICATION
OF AERONAUTICAL,AIRBORNE SCIENCE,
AND SUPPORT FACILITIES

2. REHABILITATION OF UNITARY PLAN
WIND TUNNEL MODEL SUPPORTS,
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WIND TUNNEL MODEL SUPPORTS,
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

INSTALLATION SUMMARY

CONSTRUCTION OF FACILITIES
FISCAL YEAR 19_73 BUDGET ESTIMATES

(Dollars in thousands)

NASA INSTALLATION COGNIZANT PROGRAM OFFICE FOR INSTALLATION

Ames Research Center Aeronautics and Space Technology
LOCATION OF INSTALLATION COUNTY NEAREST CITY

Moffett Field, California Santa Clara Mountain View, California

INSTALLATION MISSION

Laboratory research in aerodynamics, thermodynamics, materials, structures, guidance
and control, space sciences, environmental biology, life detection, life synthesis,
human factors, and fundamental physics and chemistry, project management of unmanned
spaceflight projects (scientific probes and satellites); development of scientific-
experiment payloads for spaceflight projects managed at Ames and elsewhere.

COGNIZANT FY 1959 Fy 19_13 FUTURE TOTAL

THR i YEARS ALL YEARS

PROJECT LINE ITEM OFFICE CURRHENL{' YR (Estimated (Estimated) | (Estimatod)
Rehabilitation and Modification of AST 71 1,065 -0- 1,136

Aeronautical, Airborne Science and
Support Facilities

Rehabilitation of Unitary Plan Wind AST 295 760 5,000 6,055
Tunnel Model Supports, Control
Systems and Model Preparation Areas

TOTAL

1,825

NASA FORM 1029 JUN 6% PREV!IOUS EDITIONS ARE OBSOLETE. NASA-HQ
CF 1-2




CONSTRUCTION OF FACILITIES

FISCAL YEAR 1973 ESTIMATES

PROJECT TITLE Rehabilitation and Modification of Aeronautical, Airborne
Science and Support Facilities

LOCATION Ames Research Center

FY 1973 CoF ESTIMATE $1,065,000

COGNIZANT INSTALLATION: Ames Research Center

LOCATION OF PROJECT: Moffett Field, Santa Clara County, California

COGNIZANT FROGRAM OFFICE: Office of Aeronautics and Space Technology

FY 1972 AND PRIOR YEARS CoF FUNDING:

Planning and Design $71,000
Constructicn 115,000 (CoF investment subsequent tc
the transfer of the facility
Total FY 1972 and Prior Years $186,000 to NASA.)

SUMMARY PURPOSE AND SCOPE:

This project is necessary to rehabilitate a 26-year old hangar to (1) provide
special laboratories, shops and offices in support of the Airborne Science
Office presently housed in temporary structures inside the hangar, (2) replace
all temporary structures with permanent facilities to minimize the interference
with aircraft operations, and (3) improve the efficiency of utilization and
safety of existing permanent structures.

PROJECT JUSTIFICATION:

The requirement is for special laboratories, shops, and offices to replace
the Airborne Science Office facilities presently housed in temporary structures
in the hangar. The special purpose features include a data facility for the
Earth Resources Aircraft Program (ERAP), optical and electronic laboratories,
telescope-experiment interface mockup room, airborne experiments assembly
room, mission and flight planning room, and airborne data systems and delicate
instrument storage rooms.

The urgent requirements of the proposed modification program include the
following:
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1. Adequate working conditions for the installation into aircraft of
instruments and large, complex, and delicate equipment in connecticn with
astronomy and earth observations experiments;

2. Adequate working conditions, day or night, in making modifications
to the airframe, as required by a particular experiment; and

3. Scientific laboratory and small shop facilities in close proximity
to the aircraft for assembly, test, and final checkout of airborne experiments.

The old hangar was built in 1945 without a fire protection systemn for its
wooden roof or for the aircraft housed within the structure. Shortly after
the start of the space program in 1958, wooden temporary structures were
built inside the hangar to accommodate new programs. As new buildings were
obtained some of these structures were removed but many remain. With the
shift back to aeronautical research, there is still a requirement Zor a large
number of people and aircraft to be housed in the facility (at least 150
personnel of which about 70 require office space). Removal of these temporary
structures will reduce the fire hazard but will require a renovation of
existing space to increase the efficiency of utilization. To protect against
aircraft fire, studies have indicated that a deluge sprinkler system and heat
and gas detectors are required.

A recent study of the condition of the Center's buildings has rated the
hangar as one of the most urgent buildings to rehabilitate. Much of the

electrical switch gear and lighting of all areas is inadequate or obsolete.

PROJECT DESCRIPTION:

This project consists of reorganizing the space in the south wing and
center wing into more logically sized useful rooms for offices, shops and
laboratories by revising and adding partitions and doors. The electrical,
mechanical and plumbing system will be completely updated. New and adequate
lighting will be provided for the hangar as well as a deluge fire protection
system.,

Additional space is being provided to accommodate the activities in the
temporary structures being removed. This is as follows: A small flight
operations center of approximately 5,100 square feet (includes stcrage on the
3rd deck) will be built in the southeast corner of the hangar; the new west
wing, approximately 15,000 square feet with a 5,000 square foot 3rd deck
being for storage. The rest being special laboratories, shops, offices
(approximately 2,200 square feet), etc. This 20,100 square feet of permanent
fire resistant structure will replace approximately 25,000 square feet of
temporary structures. Also included in this project is the removal of the
hangar doors of the west end.
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PROJECT COST ESTIMATE:

Unit of Unit Total
Measure Quantity Cost Cost _
Land Acquisition - —— -— —-—
Construction $1,065,000
Rehabilitation and modifi-
cation of south wing SF 14,000 $13.36 187,000
Construction of operations
center SF 5,100 19.61 100,000
Rehabilitation and modifi-
cation of center wing SF 10,400 13.46 140,000
Construction of laboratory,
shop and office area on
west: side of hangar SF 15,000 21.67 325,000
Provision of fire protection
systam SF 122,000 1.68 205,000
Rehabilitation of hangar
and removal of west doors LS —— - 108,000
Equipment - - - --=
Fallout Shelter (Not Feasible) -— ~—= - 3 -
TOTAL 51,065,000

This project does not involve any additional equipment or propercty required
for initial operational use other than that reflected in the above estimated
cost data.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

For presently planned usage there are no currently foreseen future funding
requirements necessary to complete this project.

CF 1-5
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1973 ESTIMATES

PROJECT TITLE Rehabilitation of Unitary Plan Wind Tunnel Model Supports,
Control Systems and Model Preparation Areas

LOCATION Ames Research Center

FY 1973 CoF ESTIMATE $760,000

COGNIZANT INSTALLATION: Ames Research Center

LOCATION OF PROJECT: Moffett Field, Santa Clara County, California

COGNIZANT PROGRAM OFFICE: Office of Aeronautics and Space Technology

FY 1972 AND PRIOR YEARS CoF FUNDING:

Planning and Design $45,000
Construction 250.000 (CoF investment subsequent to the

transfer of the facility to NASA.)
Total FY 1972 and Prior Years $295,000

SUMMARY PURPOSE AND SCOPE:

The Unitary Plan Wind Tunnel model support systems, associated control
systems, and the compressor drive motor speed control system are to be
rehabiliteted, primarily to renew strength and safety of the support systems
and to rerew reliability and accuracy of the control systems. During the
rehabilitation, improvements will be incorporated which will increase model
support system capability, improve reliability and accuracy of controls,
and increase operational efficiency. In addition, the rehabilitation is to
include partitioning and enclosing areas within the Unitary building's
central shop to provide permanent laboratory and model preparation space.

PROJECT JUSTIFICATION:

Experimental investigations are conducted in the Unitary Wind Tunnels in
support cf general aeronautical research and development programs. Near
future planned efforts include continuing support of inhouse research programs,
support of the Langley Advanced Transport Technology (ATT) program, support
of the joint NASA/Air Force/General Dynamics Transonic Aircraft Technology
(TACT) program, support of the Space Shuttle program, and support of the
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Department of Defense aircraft development and improvement programs, such as
S-3A, F-14A, F-14B, AX, B-1, F-15, F-4 and F-5. 1In response to current
requests, the Unitary facilities are normally operated 24 hours per day.
Requests for experimental investigations in these facilities have increased

to such an extent that many important tests considered technically necessary
and appropriate for the facilities (i.e. requiring the high Reynolds number
and/or the large model size capability of the facilities), cannot be accepted
or are subject to unacceptable scheduling delays due to other test commitments.
Gradual deterioration of the facility increased scheduling problems and reduced
productivity.

This deterioration or wear has resulted in lowering or downrating the
maximum allowable model support system loading. Because of these sirength
limitations, it is sometimes not possible to fully accomplish test objectives
and/or fully utilize the high Reynolds number capability of the facility.

The accuracy and response limitations of the drive motor speed control used
for Mach number control in the 11-by-11 Foot Wind Tunnel, make Mach number
setting and adjustment a time consuming process, further indirectly contribut-
ing to scheduling problems.

Users of the unitary facilities require laboratory or shop space, primarily
for preparation and checkout of models and specialized instrumentation prior
to installation in one of the facilities. Presently much of such work is
accomplished in one or the other of the wind tunnel test chambers with the
ever present problems of security, not enough space, high noise levels, and
often lack of adequate equipment. As a result, final test set ups are
occasionally delayed, and often require additional time which could more
effectively be used for testing. Permanent laboratory and shop space are
essential to provide security, an acceptable working environment, and
adequate space and equipment to better prepare and check out models and
instrumentation prior to wind tunnel occupancy.

Based on past experience, and present known requirements, it is apparent
that the Unitary facilities will continue to be in exceptionally high demand
for many years in support of major aircraft programs of high national interest.
With continued good maintenance and rehabilitation this continuously used
facility should be good for another 16 or more years.

PROJECT DESCRIPTION:

This Unitary Plan Wind Tunnel rehabilitation project involves rehabilitation
and improviag the model support system and the compressor drive motor speed
control system. In addition, the project includes partitioning and enclosing
areas withia the building's central shop area to provide permanent laboratory
and model preparation shops for facility users.

Rehabilitation of the model support will provide increased load carrying

capability, increased reliability and safety, and capability of driwving a
model to the desired angles-of-attack and angles-of-yaw at higher rates than
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is now possible. The increased load capacity of the structural components
will be accomplished by using higher strength alloy steels. Minor size
changes will have to be made to the universal joints, chains, gear boxes,
hydraulic motors and hydraulic supply system to provide increased torque
capacity and aigher output velocity. The slowness in moving from one data
point to the next (driving rate) can be overcome in part by increasing the
output capabilities of the hydraulic-mechanical drive system, and matching
the output capabilities to the demand signal from the control system. Further
improvements in the driving rate will be effected by upgrading and improving
the servo control system. The model support positioning system cont:rols

will be improved by replacing the present indexing table with a mini-computer
or by building a new indexing table.

The compressor drive motor speed control system is to be improved by
instituting set-point capability on the commanded speed and by modernizing
its electroaic components. This will also result in improving the long term
drift, the short time accuracy and the response time of the compressior drive
motor speed control system.

Permanent laboratory and shop areas for facility users will be provided
by partitioning and enclosing areas within the central shop area of Bldg.
N-227. Walls and ceilings will be acoustically treated to reduce noise
levels from the wind tunnel circuits on either side. Fluorescent lighting,
heating, air conditioning, instrument power circuits, 220 volt, 3-phlase
circuits and one-ton cranes will be provided in all shops. One centrally
located 440 volt, 3-phase circuit will be installed. Additional permanent
model supports will be installed in two of the shops.
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PROJECT COST ESTIMATE:

Land Accuisition

Construction

Rehabjlitation and modification
of laboratory and model
preraration shop

Equipmer.t

Model support fabrication,
hardware and hydraulic
power supply

Model support position control
system

Drive motor speed control system

Fallout Shelter (Not Feasible)

Unit of Unit Total
Measure  Quantity Cost Cost

$161,000

SF 9,200 $17.50 161,000

599,000

Each 2 93,900 187,800

Each 2 54,400 108,800

Each 1 302,400 302,400

TOTAL $760,000

This project does not involve any additional equipment or properzy required
for initial operational use other than that reflected in the above estimated

cost data.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

Depending on future program and intensity of usage an additional $4-5
million may be required in future years to further improve this facility.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 1973 ESTIMATES

GODDARD SPACE FLIGHT CENTER
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Office of Space Science Project:

Rehsbilitation and modification of utility systems
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

INSTALLATION SUMMARY

CONSTRUCTION OF FACILITIES

FISCAL YEAR 19_73 BUDGET ESTIMATES

(Dollars in thousands)

NASA INSTALLATION

Goddard Space Flight Center

Space Science

COGNIZANT PROGRAM OFFICE FOR INSTAI.LATION

LOCATION OF NSTALLATION

Greenbelt, Maryland

COUNTY

Prince George's

NEAREST CITY
Greenbelt, Maryland

INSTALLATION 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

cislunar space (region betwesen the earth and moon).

In addition, the Center manages

NASA's Delta rocket and two world-wide tracking, data acquisition and data reduction

networks.

. COGNIZANT FY 1959 FyY 19 73 FUTURE TOTAL
PROJECT LINE ITEM OFFICE CURRENT yg| (Estimated (EYsifnf:rtSed) ?E::%E::Z)S
Rehabilitation and Modification of 0ss 41 590 1,500 2,131
Utility Systems
TOTAL 590

NASA FORM 1029 JUN 69

PREViIOUS EDITIONS ARE OBSOLETE.

NASA-HQ
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1973 ESTIMATES

PROJECT TITLE Rehabilitation and Modification of Utility Systems

LOCATION Goddard Space Flight Center

FY 1973 CoF ESTIMATE $590,000

COGNIZANT INSTALLATION: Goddard Space Flight Center

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

COGNIZANT PROGRAM OFFICE: Office of Space Science

FY 1972 AND PRIOR YEARS CoF FUNDING:

Planning and Design $41,000
Construction *

Total ¥{ 1972 and Prior Years * *Utility Systems were included

in major construction activities

SUMMARY PURPOSE AND SCOPE: and are not separately identifiable.

This project provides for major rehabilitation and modification to
electrical, steam, and chilled water utility systems on the Center's
main site. It includes replacement of a deteriorated steam generator,
restoration of corroded chilled water and steam distribution conduits,
and upgrading the electrical distribution system.

PROJECT JUSTIFICATION:

Major rehzbilitation of the Center's utility systems are required to
replace deteriorated portions of the steam and chilled water systems,
and to upgrade the electrical distribution system.

Of the Center's five existing steam generators, the oldest has been in
service for over ten years. Repair and maintenance cost of this steam
generator has progressively increased over the past three years. It is
now economically desirable to replace the existing unit with a new one
of higher capacity. Reduced maintenance cost will result and the
additional capacity will facilitate the handling of increased demand:s
for steam.
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Portions of the existing chilled water and steam distribution conduits have
corroded and must be replaced. If these lines are not replaced, an eventual
interruption to the Center's chilled water supply and steam distribution
will result.

There is a need for increased capacity, improved reliability and pro-
vision of better maintenance methods for the existing electrical load
centers in eight buildings. The proposed changes will meet the capacity
and reliability requirements and provide systems which can be tested and
maintained without disruption of normal operations. A new 34.5KV feeder
will be installed by the utility company to meet Center requirements.
The Center must provide the terminal facility for this feeder.

PROJECT DJESCRIPTION:

A new steam generator of 33,000 pounds per hour steam capacity will re-
place the existing 24,000 pounds per hour steam generator. Restcration
will be made to approximately 3,200 linear feet of steam and condensate
piping, and 2,400 linear feet of chilled water conduit,

Improvements will be made to load centers in Buildings 1, 12, 17, 18,
19, 20, 21 and 25. These improvements range from modifications to complete
replacenents of load centers. Electrically operated drawout main and tie
breakers will replace bolted-in molded case or other types to facilitate
testing and maintenance. Terminal facilities at the main substation for
a new 34,5KV feeder will be included.

PROJECT (COST ESTIMATE:

Unit of Unit Total

Measure  Quantity Cost Cost

Land Acquisition — — ——— ——

Construction $500,000

Steam and condensate conduit LF 3,200 $59.38 190,000

Chilled water conduit LF 2,400 31.25 75,000
Building load center

medification LS - —_—— 220,000

Substation terminal LS - -—— 15,000
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Unit of Unit
Measure Quantity Cost

Equipment
Steam generator replacement Each 1 $90,000

Fallout. Shelter (Not Feasible) _—

TOTAL

Total
Cost

$90,000
90,000

$590,00q

This project does not involve any additional equipment or property re-
quired for initial operational use other than that reflected in the above

estimated cost data.

FUTURE Col ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

There will be a continuing requirement to replace portions of the steam
and chilled water systems, and the replacement of the remaining steam
generators. It is estimated that about $1.2 - 1.5 million will be re-
quired in subsequent years to meet this requirement.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1973 ESTIMATES
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

INSTALLATION SUMMARY

CONSTRUCTION OF FACILITIES
FISCAL YEAR 1973 _ BUDGET ESTIMATES

(Dollars in thousands)

NASA INSTALLATION

Jet Propulsion Laboratory Space Science

COGNIZANT PROGRAM OFFICE FOR INSTALLATION

LOCATION OF INSTALLATION COUNTY
Pasadena, California Los Angeles

NEAREST CITY
Pasadena

INSTALLATION MISSION

The Jet Propulsion Laboratory (JPL) is a government-owned research and development
facility, coperated by the California Institute of Technology under a contract with

the National Aeronautics and Space Administration,

The laboratory carries out research

programs and unmanned lunar and planetary space projects for NASA, and conceives and
executes advanced development and experimental engineering investigations to further
the technology required for the nation's space program.

FY 1959

FY 1923 FUTURE

TOTAL

COGNIZANT
i YEARS ALL YEARS
PROJECT LINE ITEM OFFICE CURRENT yR| (Estimated (Estimated) | (Estimated)
Rehabilitation and Modification of 0ss 36 610 500 1,146

Roadway System

TOTAL

610

NASA FORM 1029 JUN 69 PREVIOUS ED!TIONS ARE OBSOLETE.

NASA-HQ
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1973 ESTIMATES

PROJECT TITLE Rehabilitation and Modification of Roadway System

LOCATION Jet Propulsion Laboratory

FY 1973 CoF ESTIMATE $610,000

COGNIZANT INSTALLATION: Jet Propulsion Laboratory

LOCATION OF PROJECT: Pasadena, Los Angeles County, California

COGNIZANT PROGRAM OFFICE: O0ffice of Space Science

FY 1972 AND PRIOR YEARS CoF FUNDING:

Planning and Design $36,000Q
Construction * *The roadway system was included
in major construction activities
Total FY 1972 and Prior Years * and is not separately identifiable.

SUMMARY PUERPOSE AND SCOPE:

This project is required to improve the on-site road network by: re-
habilitating the existing main east-west arterial road; completing a second
major traffic artery along the central and south easterly porticns of the
Laboratory,; refurbishing deteriorated sections of the roadway at the south
side of the Laboratory; adding some parking facilities at the east end of
the property; and improving several road access deficiencies.

PROJECT JUSTIFICATION:

Explorer Road is presently the only main arterial road connecting fthe
main entrance on the southwest to the east side of the Laboratory. 'This
road becom2s extremely congested and it is very difficult for through
traffic to flow because of the large number of Laboratory deliveries
arriving during the work day hours. In order to alleviate the existing
congestion, certain modifications of Explorer Road are necessary as well
as the provision of an alternate route and off-street parking:
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1. The deteriorated portion of Explorer Road from the intersection of
Ranger Road to Surveyor Road will be rehabilitated, and the road
will be extended about 225 feet to the Arroyo Bridge at the east
end of the Laboratory.

2. Mariner Road, which parallels Explorer Road, will likewise be ex-
tendad about 900 feet to provide an alternate route of access to the
east side of the Laboratory and to the Arroyo Bridge.

3. A parking area for approximately 200 cars will be provided along the
Mariner Road extension.

Road "A" and Loop Road on the south side of the Laboratory also receive a
continuous and heavy volume of traffic associated with the central shipping
and receiving and plant maintenance activities located in this area. As a
result, bcth roads are deteriorating rapidly due to the heavy usagz and now
require rehabilitation.

PROJECT DESCRIPTION:

Rehabilitation and paving of approximately 2,000 square yards of Explorer
Road will be confined primarily to the heavily used portion between Ranger
Road and Surveyor Road. The 225 foot extension of Explorer Road will tie
this artery directly to the Arroyo Bridge at the eastern end of the site.
Standard street lighting and utilities will be installed as a part of this
project.

Mariner Road will be extended approximately 900 feet to the intersection
at Explorar Road. The construction will entail the necessary grading of
undevelopad right-of-way areas and some existing intersecting roads.

Site preparation for paving will include a substantial amount of excavation
and fill, and some retaining wall construction. The roads will have two
vehicular traffic lanes, curbs, gutters, sidewalks and street lighting.
Concurrently, underground power and communication conduits, and air, gas,
water and other utility mains '"cross-overs' will be installed. The
utilities presently serving the area within the right-of-way also will be
lowered, modified or relocated as necessary to maintain service to existing
buildings.

A 6,510 square yard parking area will provide approximately 200 parking
spaces.

Road repairs will include regrading and repaving about 250 linear feet

of Road "A" and Loop Road, and the installation of associated street
lighting, sidewalks, retaining walls and utilities.
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PROJECT COST ESTIMATE:

Unit of Unit Total
Measure Quantity Cost Cost
Land Acquisition - - —— -
Explorer Road $104,625
Site preparation LS - -— 3,000
Road paving SY 2,750 $7.50 20,625
Street lighting Each 8 1,000.00 8,000
Power and communication
conduit LF 500 100.00 50,000
Air and gas LF 500 36.00 18,000
Storm drains LS - ——— 5,000
Mariner Rcad 411,800
Site preparation LS - —— 95,000
Paving SY 3,000 7.50 22,500
Lighting Each 20 1,000.00 20,000
Power and communication
corncuit LF 1,600 100.00 160,000
Electric substation
relocation LS - ——— 19,700
Air, gas, and water LF 900 73.00 65,700
Sewers, sidewalks, and
storm drains LS - —— 28,900
Parking Lot 59,825
Site preparation LS —-— —-— 11,000
Paving SY 6,510 7.50 48,825
Loop Road and Road "A" 33,750
Site preparation LS - —-— 15,000
Road paving SY 900 7.50 6,750
Stree: lighting Each 12 1,000.00 12,000
Fallout: Shelter (Not Feasible) -—= - -—= —
TOTAL $6102922

CF 3-5



This project does not involve any additional equipment or property re-
quired for dinitial operational use other than that reflected in the above
estimated cost data.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

There will be a continuing requirement to rehabilitate and improve portions
of the roadway system due to future deterioration caused by normal use. It
is estimated that this rehabilitation will involve a total of an additional
$400,000 to $500,000 over the next three to five years.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

INSTALLATION SUMMARY

CONSTRUCTION OF FACILITIES
FISCAL YEAR 1973 BUDGET ESTIMATES

(Dollars in thousands)

NASA INSTALLATION

John F. Kennedy Space Center, NASA
LOCATION OF INSTALLATION COUNTY

Cape Kennedy & Merritt Islan&
INSTALLATION MISSION

COGNIZANT PROGRAM OFFICE FOR INSTALLATION

Manned Space Flight
NEAREST CITY

Brevard

Cocoa Beach, Florida

The Center conducts overall planning and supervision of the integration, test,
checkout and launch of NASA space vehicle systems at the Air Force Eastern and

Western Test Ranges, and Merritt Island, and provides support services for all
NASA elements located in the area.

1 FUTURE TOTAL
SRR | B ] Bl || ENE | ailEEs
Modifications of and Additions to 0ss 4,211 8,100 -0- 12,311
Spacecraft Assembly Facilities
Modifications of Titan Centaur 0ss 11,050 2,040 -0~ 13,090

Facilities

TOTAL

10,140

NASA FORM 1029 JUN 69 PREVIOUS EDITIONS ARE OBSOLETE.

NASA-HQ
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1973 ESTIMATES

PROJECT TITLE Modifications of and Additions to Spacecraft Assembly

Facilities

ILOCAT LON John F. Kennedy Space Center

FY 1973 CoF ESTIMATE $8,100,000

COGNIZANT [NSTALLATION: John F. Kennedy Space Center

LOCATION OF PROJECT: Merritt Island, Brevard County, Florida

COGNIZANT PROGRAM OFFICE: Office of Space Science

FY 1972 AND PRIOR YEARS CoF FUNDING:

Planning and Design $585,000
Construction 3,625,689

Total 7Y 1972 and Prior Years $4,210,689

SUMMARY PURPOSE AND SCOPE:

The purpose of this project is to add to and modify three existing
facilities to make them suitable for the assembly, encapsulation and
sterilization of spacecraft for the Viking Program. Two of the buildings
to be modified are the Pyrotechnic Installation Building (PIB) and the
Hypergolic Test Building No. 2 (Hypergol #2) which are located on Merritt
Island. Thev will be used for checkout, sterilization, assembly, and
encapsulation of the Viking Lander and Orbiter Spacecraft. Building
"AM" located on Cape Kennedy Air Force Station will be modified for use
as laboratory space in support of the Viking Lander.

PROJECT JUSTIFICATION:

The two Viking spacecraft to be launched in Calendar Year 1975 from
Launch Complex 41 require that two critical tasks be performed. These
tasks involve: (1) the assembly, checkout, encapsulation, and sterilization
of the spacecraft, and (2) their launching within a 38-day period. A
very comp_ex requirement of this program is preparing a sterilized space-
craft for its planned landing on the surface of Mars. International
agreements have established a quarantine policy requiring that no act be
performed -hat will irretrievably contaminate a planet as a base for
scientific investigation. In order to comply with established policies and
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the accepted contamination probability level (1 x 10—3), these three
facilities must be modified to assure the capability for sterilization
and encapsulation in accordance with planetary quarantine standards. The
lander payload of biological and molecular analysis experiments also

has stringent requirements for clean assembly and sterilization. As a
result, these facilities will be upgraded to provide the controlled

clean environment required for assembly, checkout, propellant loading,
Radioisotope Thermoelectric Generators (RTG) installation, sterilization,
and lander/orbiter assembly.

Two separate buildings are required to satisfy safety requirements for
prelaunch final assembly of the spacecraft. This would insure that in
the event of a catastrophic failure of one spacecraft, the other space-
craft would be safe, and conditions permitting, checkout would ccntinue.
In addition, the brief launch period requires that both spacecraft be
assembled and checked out simultaneously.

Minor modifications are also required to Building "AM" to provide
suitable laboratory space for the Viking Lander during subsystems

checkout: prior to final assembly with the Orbiter system.

PROJECT DESCRIPTION:

This project will provide a 1,400 square foot addition (forty feet wide
by thirty-five feet long with a ceiling height of approximately fifty-
five feet:) and modification of the PIB which has been redesignated as
Spacecra‘t Assembly and Encapsulation Facility No. 1 (SAEF #1). It
will also provide a new addition of approximately 11,000 square feet
(100 feet wide by 102 feet long with a high bay ceiling height of
approximately 70 feet) and modification of the Hypergolic Test Building
Number 2, which has been redesignated as Spacecraft Assembly and En-
capsulation Facility No. 2 (SAEF #2). The additions and modifications
will provide a Class 100,000 clean room environment for spacecraft
assembly and checkout and necessary lighting, cranes, sterilization
ovens and related equipment.

It will also provide for modification of a portion of Spacecraft
Assembly Building "AM", including a Class 100,000 clean room of approx-
imately 1,400 square feet for the bio-assay laboratory, which will be
temperature and humidity controlled.
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PROJECT COST ESTIMATE:

Unit of Unit
Measure Quantity Cost
Land Acquisition _— S ——
Construction
Spacecraft Assembly and Encap-
sulation Facility #1 (SAEF #1)
Architectural LS —_— ——
Mechanical LS _— ——
Electrical LS —_— ——
Spacecraft Assembly and Encap-
sulation Facility #2 (SAEF #2)
Architectural LS —_— ——
Mechanical LS I ———
Electrical LS N —_——
Alterations to Building "AM"
Architectural LS — _—
Mechanical LS S ———
Electriczal LS _—— ——
Utilities and Site Work
SAEF #1 LS _— —_—
SAEF #2 LS —_—— —_—
Equipment
Sterilization ovens Each 2 $250,000
Instrumentation/communication LS —— —_
Electrical LS _—— _—
Mechanical LS —_— P

Fallout 3helter (Not Feasible) —_—

TOTAL

Total
Cost

57,064,400

3,908,100
(854 ,500)
12,632,100)
(421,500)
2,737,200
(826,200)
(1,472,000)
(439,000)
57,000
(7,000)
(40,000)
(10,000)
362,100

(215,200)
(146,900)

1,035,600

500,000
440,600
55,000
40,000
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Approximately $600,000 of miscellaneous existing equipment will te utilized
in SAEF #1 and #2 and some additional existing equipment will also be
reassigned to Building "AM".

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

For presently planned usage there are no currently foreseen future
funding requirements necessary to complete this project.
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1973 ESTIMATES

IPROJECT TITLE Modifications of Titan Centaur Facilities

[LOCATION John F. Kennedy Space Center

FY 1973 CoF ESTIMATE $2,040,000

COGNIZANT INSTALLATION: John F. Kennedy Space Center

LOCATION OF PROJECT: Cape Kennedy Air Force Station, Brevard County,
Florida

COGNIZANT PROGRAM OFFICE: Office of Space Science

FY 1972 AND PRIOR YEARS CoF FUNDING:

Planning and Design $350,000
Construction 10,700,000
Total FY 1972 and Prior Years $ll!050;000

SUMMARY PURPOSE AND SCOPE:

The purpose of this project is to expand the existing launch control and
monitoring capability of the Integrated Transfer Launch Facility (ITL)
at the Eastern Test Range (ETR). This will be accomplished through the
addition cof common instrumentation equipment which can support both
launch complexes, Complex 40 and Complex 41, and the test cells of the
Vertical Integration Building (VIB). This additional equipment, when
integrated with existing equipment, will make possible the concurrent
testing and checkout of two launch vehicles at the ITL complex, thereby,
minimizing pctential interference during the prelaunch preparation, count-
down, and launch of missions from each complex.

PROJECT JUSTIFICATION:

Two Viking spacecraft are scheduled to be launched during a 38 day window
during August - September 1975. Any delays occurring during the final
preparation and checkout of the related launch vehicles could result in
missing this 1975 launch opportunity and introduce a 25 month delay in
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schedule until the next available Martian launch opportunity. For :his
reason, it is necessary that maximum efforts be expended to assure meeting
the established schedules at the ITL.

Two situations are possible which could significantly affect such
schedules. The first situation is the possible requirement for the Air
Force to be able to launch a priority mission from Complex 40 durinyg the
critical checkout and launch period of the Viking schedule using
Complex 41. The second is the requirement for the Viking project to
occupy the ITL facility from November 1974 until August 1975. These
situations and possibly others generate potential conflicts with vehicle
checkout schedules because there is now only one instrument rocm to
support the four bay ITL Complex. Presently, any change from cne test
bay or comdlex to any other requires, at minimum, disconnecting the test
instruments and repatching to another patch panel, thereby generating
electrical discontinuity and violating electrical ground power and in-
strumentation integrity. The procedures which have evolved for the final
checkout, countdown, and launch of the Titan vehicle require no dis-
ruption to the electrical power and instrumentation connections between
the vehicle and the ground checkout and monitoring equipment for approx-
imately 10 davs prior to scheduled launch. In order to maintain this
electrical integrity concept for simultaneous prelaunch preparation
with prioriry Air Force missions, additional ground data handling and
recording equipment will be required. This project will permit retention
of electrical integrity of any system while other tests are being run
at other stations and insure that simultaneous confidence checks may be
accomplished without compromising their reliability.

PROJECT DESCRIPTION:

A new instrumentation system will be provided and will be located within
the VIB adjacent to the existing instrumentation complex. Necessary
structural mnocifications will be made to accommodate the additional in-
strumentation. Modifications to the existing instrumentation system
and its associated wiring and electrical patch panels will be made to
consolidate it with the new system. A combined system checkout including
both Complex 40 and 41, as well as the two VIB test cells, and the two
associated control rooms will also be included.

Instrumentation and electrical patch panel design will provide for
interchangeability and use of either system for any of four testing
locations. This will permit maximum flexibility in scheduling not
presently available with the single instrumentation facility now existing.
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PROJECT COST ESTIMATE:

Unit of Unit Total

Measure Quantity Cost Cost

Land Accquisition -— -— —— ———
Construction $1,050,000
Electrical modifications LS - —— 980,000
Structural modifications LS —_— ——— 70,000
Equipment 990,000
Recorders Each 3 $59,000 177,000
Decommutator Each 1 165,000 165,000
Receiver Each 1 9,000 9,000
Patch panels Each 3 33,000 99,000
Data transmission system LS -— ———— 540,000
Fallout Shelter (Not Feasible) - —— _— —=
TOTAL §22040,0Q2

This project does not involve any additional equipment or property required
for initial operational use other than that reflected in the above estimated
cost data.

FUTURE CoF ESTIMATED FUNDING REQUIRED TQ COMPLETE THIS PROJECT:

This project will complete the modifications presently planned for the
Titan Centaur Program, Future requirements will be dependent upon future
launch vehicle configurations, spacecraft unique prelaunch checkout re-
quirements, and schedules.
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LANGLEY RESEARCH CENTER
FISCAL YEAR 1973 ESTIMATES

LOCATION PLAN
(EAST AREA)

FACILITY NO. DESCRIPTION
581 THORNELL AVENUE SUBSTATION
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

INSTALLATION SUMMARY

CONSTRUCTION OF FACILITIES
FISCAL YEAR 19_73 BUDGET ESTIMATES

(Dollars in thousands)

NASA INSTALLATION

Langley Research Center

COGNIZANT PROGRAM OFFICE FOR INSTAL _ATION
Aeronautics and Space Technology

LOCATION OF INSTALLATION
Langley Station
Hampton, Virginia

COUNTY

NEAREST CiITY

Hampton, Virginia

INSTALLATION MISSION

The Center undertakes research to provide a technical base for such missions as:
(1) Manned and unmanned exploration of space; (2) Improvement of performance and

utility of airborne flight.

The Center plans, develops, and operates necessary

facilities; generates new and advanced concepts; provides research advice and
assistance to other branches of the government; disseminates scientific and tech-
nical informetion; searches for and identifies potential industrial applications

involved in the course of research.

\ 73 FUTURE TOTAL
PROJECT LINE ITEM COéFFN,__l 'ZCAEN T cu :iﬁ:iqgvn (E:”:"zm ( EYsE'gz'::;ed) ?E: “;E‘;Q:)s
Rehabilitation of Full Scale Wind AST 170 2,465 -0- 2,635
Tunnel
Modification of Central Air Supply- AST 83 1,175 -0- 1,258
System
Environmental Modifications for AST 46 650 =0 696
Utility Operations
TOTAL 4 , 290

NASA FORM 1027 JuN 69

PREVIOUS EDITIONS ARE OBSOLETE.

NASA-HQ
CF 5-3




CONSTRUCTION OF FACILITIES

FISCAL YEAR 1973 ESTIMATES

PROJECT TITLE Rehabilitation of Full Scale Wind Tunnel

LOCATION Langley Research Center

FY 1973 CoF ESTIMATE  $2,465,000

COGNIZANT INSTALLATION: Langley Research Center

LOCATION OF PROJECT: Hampton, Virginia

COGNIZANT PROGRAM OFFICE: o0Offjce of Aeronautics and Space Technologv

FY 1972 AND PRIOR YEARS CoF FUNDING:

Planning and Design $170,000
Construction . %
Total FY 1972 and Prior Years $170,000 * No CoF investment subsequent
to the transfer of the facility
SUMMARY PURPOSE AND SCOPE: to NASA.

This project provides for major repairs and some alterations to the Full
Scale (30x6( foot) Wind Tunnel to provide reliable capability in order to
meet current and future research requirements. The work involved consists
of reducing drive fan vibration, building new drive motor nacelle fairings,
modernizing the main drive motor control system, rewinding the drive motors,
increasing the compressed air supply, installing flow screens in the
tunnel circuit, expanding the model shop, improvements to the test chamber,
and repairs tc the roof.

PROJECT JUSTIFICATION:

There is a pressing need for large scale, subsonic aerodynamic testing
to solve problems that can not be modeled properly at small scale, or
would involve prohibitive costs to model, or can be solved more
expeditiously by testing the full scale aircraft. The need for facilities
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to do this work is evidenced by the fact that both of this country's large
low speed full scale tunnels (the Ames 40x80 foot and the Langley 30x60
foot) have been utilized for several years on at least a double shift basis.

The Langley full scale wind tunnel has been used in support of a number
of important research programs such as development of the basic aerndynamic
technology for external-blown jet-flap STOL and 1lift-fan V/STOL transports,
the study of means for improving the high angle-~of-attack characteristics
of fighter airplanes, and the study of full scale general aviation air-
planes with the aim of improving their handling qualities. It is anticipated
that there will be a continuing requirement for use of these facilities at
essentially the same level of use in the foreseeable future.

Considerable time is now lost from the wind tunnel schedule because of
shutdowns for repairs and maintenance due to age (40 years old) and
intensive use over the past years. Records show that the tunnel is in-
operative for about six weeks each year because of planned as well as
"emergency' repairs and maintenance. Also, failures have occurred that
have greatly restricted the capability of the tunnel. For example, in
1968 one cof the main electrical cables shorted out resulting in the tunnel
being limited to half speed for approximately six months until new cable
was procured and installed. With a facility this old there always exists
the threat of a major failure at a time that would have a serious impact
on importarit research programs. Updating of the following critical items
is necesszry to insure continued operation of the tunnel.

Increased Air Supply

There are many research programs being conducted in the full scals wind
tunnel to provide basic information for use in the development of an
externally-blown jet-flap STOL transport airplane using high bypass ratio-
turbofan engines and lift-fan V/STOL transport airplanes. The Full Scale
Wind Tunnel is located in the "East Area" of Langley AFB and provisions
do not now exist for central air generation and supply. Consequently,
air requirements are met by integral facility compressors. The existing
compressed air system is so limited in both mass flow and pressure that
the work to cdate has been conducted with relatively small models at low
tunnel speeds and the quantitative application of the data is subject to
question. The proposed increased compressed air supply included in this
project would provide the capability for conducting future programs at that
higher scale required to provide more realistic data.

Reduce Drive Fan Vibration and Build New Nacelles

The high vibration level now experienced at the drive motors causes
fatigue cracking of various components and results in a shutdown for
repairs. Corrective actions are required on the motor mounts to reduce
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the vibration level. The nacelle fairings are now a constant source of

trouble and a complete redesign of the nacelles is necessary to greatly

reduce the maintenance problem and improve the flow characteristics of the
tunnel. The redesign of the nacelles will incorporate means for providing
cooling air to the motors so they will not overheat while operating for long
periods at low tunnel speeds as required during testing of STOL configurations.
A fire suppression system will also be installed in the nacelles ko provide

a quick means for controlling possible motor fires.

Reduce Malfunction of Main Drive Control System

The main drive control system is now 40 years old and must be replaced
by a new system. -Off-the-shelf replacement parts for the breakers are no
longer available with the result that there are unnecessarily lonjg periods
of shutdcwn for repairs. The new system will be capable of providing drive
motor speed control necessary to facilitate testing of V/STOL configurations
as well ss conventional aircraft. The new system will eliminate the shocik
and fire hazard associated with the open breakers of the present control
panel,

Rewind Drive Motors

-

The original drive motors are still in use and there is evidence that the
winding bas deteriorated to a significant degree, with real possibility
of a motor failure at any time. The motors must be overhauled and re-
wound to insure continued motor operation.

Screens to Improve the Tunnel Air Flow

The turmnel air flow in the test section has large turbulence, aagularity,
and excessive variation in velocity with position in the test section.
The poorer quality of the airflow in the test section has added to the
difficulty of flight testing dynamic models and has introduced irregularities
in the force data obtained on large scale models. The installation of
screens in the plenum chamber ahead of the test section, and in the diffusers
behind the drive fans, would provide considerable improvement in the flow
characteristics.

Shop Expansion

The present shop facilities are inadequate for model preparatioan. The
new shop will provide needed preparation space and the floor will be at the
same level as that in the test chamber, thereby, providing for easy transfer
of models with increased safety.
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Improvements to Test Section

The Full Scale Tunnel has an open throat test section which is extremely
drafty and difficult to heat and cool. Air conditioning the test. chamber
will improve the environment for the tunnel technicians while installing
and altering test models. A foam deluge system will be installed in the
test chamber to provide a quick response capability in case of fire in a
test model or equipment.

Repair Building Roof

The original corrugated cement-asbestos roof is still on most of the
building. The roof has deteriorated over the years to the point that
there has been a roof failure because of excessive snow loads. $uch a
failure over a critical area could result in possible injury to personnel
or major damage to equipment. This particular incident resulted in a two
week shutdown while repairs were made. Repairs are no longer feasible;

a completely new roof is necessary.

PROJECT DESCRIPTION:

This project will consist of rehabilitation of the existing wind tunnel
Building 643 to improve performance and the addition of a new 14,000
standard cubic feet per minute, 350 pounds per square inch gauge minimum,
dry compressed air system and a 35,000 gallons per minute cooling tower
and distribution systems in an area adjacent to the existing structure.
The new compressed air system will be housed in existing Building 646.

The rehabilitations of and the modifications to the existing facility
consist of the following:

1. Replace the two existing fan drive motor nacelles and fairings,
add air straighteners and provide ventilation for the motors.

2. Modernize the existing two antiquated drive motor speed control
systems and supply one main power circuit breaker.

3. Refurbish the existing 500/4,000 horsepower main drive motors.

4, 1Install screens in the air stream to improve flow characteristics
and provide means to clean these screens.

5. Provide a model shop in the existing structure approximately 4,500
square feet in area. The shop would be fire retardant, treated wood
frame, dry wall construction with acoustical tile ceiling. The existing
concrete floor would be repaired as necessary.
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6. Comfort heating, ventilation and air conditioning will be provided
for the model shop and test areas. Motor operated louvers will be installed
near the roof line in the "test area' to replace the existing sliding panels
which do not operate properly.

7. Repair the existing roof.

8. Provide a fire protection system in test section.

The electrical work will include the addition of two new 7.2 kilovolt,
3 phase, gir circuit breakers to the existing 6.6 kilovolt switchgear at
substation structure 642. One breaker to feed the new 5,000 horsepower
compressor motor and the other to feed a new 1,000 kilovoltampere sub-

station for the 480 volt power required for the other new equipmen:.

PROJECT COST ESTIMATE:

Unit of Unit Total
Measure Quantity Cost Cost
Land Acquisition - -——= - -
Construction $1,831,000
Site development LS ——- - 43,000
Modification to Building 646 LS - - 21,500
Rehabilitate nacelles and
fairings LS ——- — 156,000
Flow improvement screens LS —- - 83,000
Refurh>ish motors LS —— - 246,000
Modification to model
preparation area SF 4,500 30.00 135,000
Heating, ventilating and air
conditioning for model shop
and test areas LS - - 78,000
Roof repairs SF 20,000 1.88 37,500
Test chamber deluge system LS — ——— 31,000
Piping Ls - - 275,000
Electrical LS - - 725,000
Equipment 634,000
Cooling towers and pumps LS - - 62,000
Air compressor and auxiliaries
instrumentation LS — - 520,000
Air dryer LS - - 52,000
Fallout Shelter (Not Feasible) - - ——
TOTAL $2,465,000
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This project does not involve any additional equipment or property re-
quired for initial operational use other than that reflected in the above
estimated cost data.

FUTURE Col ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

For presently planned usage there are no currently foreseen future funding
requirements necessary to complete this project.

CF 5-9
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1973 ESTIMATES

PROJECT TITLE Modification of Central Air Supply System

LOCATION Langley Research Center

FY 1973 CoF ESTIMATE  $1,175,000

COGNIZANT INSTALLATION: Langley Research Center

LOCATION OF PROJECT: Hampton, Virginia

COGNIZANT PROGRAM OFFICE: (Offjce of Aeronautics and Space Technolopyy

FY 1972 AND PRIOR YEARS CoF FUNDING:

Planning and Design $169,559

Construction 1,040,808

Total FY 1972 and Prior Years $1,21Q,367

SUMMARY PURPOSE AND SCOPE:

This project is required to provide additional air pumping and drying
capacity to the central air plant to meet the large and widespread re-
search needs for high pressure air throughout the West Area of Langley
Research Center. Air storage valving will be modified so that pumping
and stored air utilization can be more closely matched to facility re-
quirements.

PROJECT JUSTIFICATION:

The central air plant building (1247-E) supplies high pressure air to
research facilities in the West Area of Langley Research Center. The
facility consists of four 5,000-6,000 pounds per square inch air com-
pressors with a total capacity of approximately 15 pounds of air per
second, three dual tower-dry desiccant absorption type dryers, air
storage bottle fields and interconnecting piping.

From its initial function of supplying air to a few contiguously located
specific facilities, the air system usage has grown so that it presently
supplies air to some 25 research facilities scattered throughout Langley's
West Area.
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Experiments in a growing number of research areas and projects are com-
promised by the increasingly limited air supply. These include heat transfer
and force measurements for shuttle configurations; lifting entry studies
related to aerothermal scramjet; combustion studies; high Reynolds number
basic hypersonic aerodynamic studies; jet engine simulation for con-
figuration tests (including military); V/STOL studies and noise studies.

Continuing user surveys, trade-off studies and operational experience
over the past several years have yielded the minimum acquisition and
modification requirements to approach satisfying the increased air demand.
The project objective is twofold: First is to provide additional air
pumping and air drying capacity at the central air plant for the large and
widespread research needs throughout the West Area of Langley; Second is to
modify the air storage isolation capability so that pumping and stored air
utilization can be more closely matched to facility requirements.

PROJECT DESCRIPTION:

This proposed project will provide for the installation of a new 600
pounds per square inch air compressor, air dryer, and auxiliary equipment
in the central air plant. Also included is the modification of the air
storage valving and tank isolation capability so that pumping and stored
air utilization can be more closely matched to facilities requirements.
The compressor will be designed to deliver 8.0 pounds per second of dry
air at 6,200 pounds per square inch gauge and 1009F. The dryer will be
designed to dry the air to approximately 80CF dewpoint at 6,000 pcunds
per square inch gauge. The compressor cooling water will be obtained
from an existing cooling water system which is adequate for the additional
load. Valving modifications will be made utilizing motor operated valves.

PROJECT COST ESTIMATE:

Unit of Unit Total

Measure Quantity Cost Cost.

Land Acquisition —_— -— — ——-

Construction $165,000
Alteration to existing

building LS — - 34,000

Electrical LS — —— 131,000
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Unit of Unit Total

Measure Quantity Cost Cost
Equipment $1,010,000
Compressor LS —-— —_— 740,000
Dryer LS - - 170,000
Auxiliary equipment
(valves, piping, filters,
etc.) LS —— - 100,000
Fallout. Shelter (Not Feasible) -— - -— -—
TOTAL 1,175,000

This project does not involve any additional equipment or property re-
quired for initial operational use other than that reflected in the above
estimated cost data.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

For presently planned usage there are no currently foreseen future
funding requirements necessary to complete this project.
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1973 ESTIMATES

PROJECT TITLE Environmental Modifications for Utility Operations

LOCATION Langley Research Center

FY 1973 CoF ESTIMATE $650,000

COGNIZANT INSTALLATION: Langley Research Center

LOCATION OF PROJECT: Hampton, Virginia

COGNIZANT PROGRAM OFFICE: Office of Aeronautics and Space Technology

FY 1972 AND PRIOR YEARS CoF FUNDING:

Planning and Design $46,000
Construction 1,522,161%

Total FY 1972 and Prior Years $l!568zl61 *CoF investment Subsequent to the
transfer of the facility to NASA,.
SUMMARY PURPOSE AND SCOPE:

This project is necessary to comply with Executive Order 11514 "Protection
and Enhancement of Environmental Quality"”. It provides a means so that
the exhaust of pollutants such as carbon monoxide, hydrocarbons, nitrogen
oxides, sulphur oxides and particulate matters from the heating plant may
be minimized. It also reduces the discharge of toxic and corrosive fumes
from the Metal Finishing Shop and provides a more comprehensive control
of the addition of chemicals to cooling towers and treatment of ccoling
water, waste water and boiler blowdown water. In addition, this project
decreases pollutant into area tidewater and will provide means for assess-
ment of area tidewater pollutants through the storm sewer system. It also
will provice instrumentation for determining air quality by monitoring
the levels of concentration of pollutants at any location at Langley Re-
search Center.
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PROJECT JUSTIFICATION:

The proposed measures for prevention of air and water pollution will
significantly enhance the quality of air and water at and around Langley
Research Center. The proposed monitoring devices will allow for future
assessment of environmental pollution problems, demonstrate compliance
with existing standards and assist in determining whether additional
corrective measures should be taken.

PROJECT DESCRIPTION:

Various improvements to Langley support facilities and equipment systems
are propcsed. The boilers in the West Area Heating Plant will be modified
to include gas firing capability as well as the present oil capability.
Boiler stacks will be modified so that levels of concentrations of pollutants
will be lower and boiler blowdown water will be treated for chemical removal.

The waste water from the major cooling towers in the East and West Areas
will be treated prior to releasing the water into the storm sewer system.
In addition, automated chemical feed control systems will be installed at
several towers to minimize the amount of chemicals used. Scrubbers will
be installed in the ventilation systems of the metal finishing shop to
remove toxic gases and corrosive fumes. Earth and concrete dikes will be
installed at several above the ground fuel storage tanks to prevent in-
advertent dumping of fuels to the storm sewer system in the event of leaks
in the tanks. A skimming basin will be constructed at one of the major
storm sewer outfalls to more accurately assess inputs into the system and to
establish whether additional skimming basins are desirable.

This project will also provide for sampling and monitoring devices to be
strategically located to measure concentration and quality of air emissions
and water effluents. This sampling equipment will serve as the basic tools
to measure the effectiveness of operational conditions at the various
facilities, and provide sufficient information in order that whatever
corrective action may be required to reduce the concentration of pollutants
can be taken.
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PROJECT COST ESTIMATE:

Land Acquisition

Construction

Site work

Chromate treatment addition,
Fast and West Areas

Electrical (outside 5-foot
line)

Piping underground

Mechanical

Eguipmeny

Electrical controls
Miscellaneous equipment

Fallout Shelter (Not Feasible)

Unit of
Measure

Quant

ity

Unit
Cost

LS
LS
LS

LS
LS

LS
LS

TOTAL

Total
_Cost

$225,000
44,700
26,000
12,400
72,500
67,400
425,000

146,000
279,000

$650,000

This project does not involve any additional equipment or property re-
quired for initial operational use other than that reflected in the above

estimated cost data.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

For presertly planned usage there are no currently foreseen future

funding requirements necessary to complete this project.

452-80C C - 72 - ¢
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1973 ESTIMATES
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Administration Building

Flinht Rocearch Auilding

£ngine Research Bulking
Chemistry Laboratory

Space Power Chambers

Aerospace Inform. & Display Building
icing Research Tunnei

Technical Services Buikiing
Utiiities Building

Electric Propuision Research Buiiding
Engineering Services Buikiing
ERB West Wing

Special Projects Laboratory
Substation "'C"

Liguid Metals Corrosion Laboratory
Rocket Laboratory

8x6-Foot Supersonic Wind Tunnel
Drop Tower

Materials and Stresses Building
Fabrication Shop

High Energy Fuels Labaratory
Library Services Building

High Temperature Vapor Plant
PSL Equipment Building

PSL Altitude Chambers (2)

PSL Access Building

., Zero Gravity facility Building
. PSL Alr Heater

LEW1S RESEARCH CENTER
FISCAL YEAR 1973 ESTIMATES

LOCATION PLAN
. PSL Primary Coolers {2}
PSL Secondary Cooler {1}
PSL Tie Lines

PSL Cooling Tower No. 3
PSL CoolingTower Pump Bldg. Extension
PSL Substation "

. instrument Research Laboratory
. 10x10-Fook Supersonic Wind Tunne!
. 10x10-Foot Super sonic Wind Tunnel Office & Computer Center

Rocket Operations Building %

Engine Camponents Research Laboratory
Materials Processing Laboratory
Basic Materials Laboratory

PSL Engine Test Building

PSL Cooling Tower Addition

Rocket Engine Test Facility O
Fracture Mechanics Laboratory

High-Load Capacity Tensile Testing Facllity
Electric Propuision Laboratory

Energy Conversion Laboratory

Space Power Research Laboratory

Rocket Combustion Laboratory
Development Engineering Building

o 200 400" 600' 8OO ‘g’"’

S5CALE

1. Modification of High Temperoture ond
High Pressure Turbine ond Combustor
Research Facility

FACHUTIES AUTHORIZED AND UNDER CONSTRUCTION

1. Expansion of the Propulsion Systems Laboratory for
Supersonic Research.

2. Land AcquisHion from City of Cleveland.

3. Vertical LIft Engine Test Facility.

PROPOSED FISCAL YEAR 1973 PROJECTS
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FISCAL YFAR 1973 ESTIMATES
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

INSTALLATION SUMMARY

CONSTRUCTION OF FACILITIES
FISCAL YEAR 1973 _ BUDGET ESTIMATES

(Dollars in thousands)

NASA INSTALLATION

Lewis Research Center
LOCATION OF IMSTALLATION
Cleveland, Ohio
INSTALL.ATION MISSION
Research and development in the areas of advanced propulsion and space power
generation. Basic and applied research is conducted in-house on materials and
metallurgy; cryogenic and liquid-metal heat-transfer fluids; pumps and turbines;
combustion processes, propellants, tankage, injectors, chambers, and nozzles; system
control dynamics; plasmas and magnetohydrodynamics; space meteoroid damage and
zero-gravity effects. The Center maintains technical management of NASA contracts
on chemical and electric propulsion and on nuclear and solar space power systems,
including the Centaur and Agena engine programs.

COGNIZANT PROGRAM OFFICE FOR INSTALLATION
Aeronautics and Space Technology
NEAREST CITY

Cleveland, Chio

COUNTY

Cuyahoga

COGNIZANT FY 1959 Fy 19_73 FUTURE TOTAL
PROJECT LINE ITEM THRU ; YEARS ALL YEARS
OFFICE CURRENT vg| (Estimated (Estimsted) | (Estimated)
Modification of High Temperature and AST 145 9,710 -0~ 9,855

High Pressure Turbine and Combustor
Research Facility

TOTAL

9,710

NASA FORM 10129 JUN 69 PREVIOUS EDITIONS ARE OBSOLETE.
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1973 ESTIMATES

PROJECT TITLE Modification of High Temperature and High Pressure Turbine
and Combustor Research Facility

LOCATION Lewis Research Center

FY 1973 CoF ESTIMATE $9,710,000

COGNIZANT INSTALLATION: Lewis Research Center

LOCATION OF PROJECT: Cleveland, Cuyahoga County, Ohio

COGNIZANT PROGRAM OFFICE: Office of Aeronautics and Space Technology

FY 1972 AND PRIOR YEARS CoF FUNDING:

Planning and Design $145,000
Construction -~- (No CoF investment subsequent
to transfer of the facility
Total FY 1972 and Prior Years $145,000 to NASA.)

SUMMARY PURPOSE AND SCOPE:

The effective continuation of advanced turbine and combustor research at
Lewis Research Center will require a facility to supply approximately 240
pounds per second of air at a pressure of 660 pounds per square inca
absolute tc simulate compressor discharge pressure. The air must bs heated
to between 3,000 and 4,0000F for turbine testing. The existing air system
is limited to 165 pounds per square inch absolute pressure, and the tempera-
ture for turbine testing is limited to 2,500°F. This proposed project will
provide the necessary upgrading of research capability essential to maintain
progress in air breathing propulsion.

PROJECT JUSTIFICATION:

Compressor pressure ratio and turbine inlet temperature of gas turbine
engines have been steadily increasing since the introduction of the gas turbine
engine during World War II. These changes have resulted in engine designs
which are compact, lightweight and superior in specific fuel consumption. The
trend in both military and commercial gas turbine engines is towards turbofan
engines having a compact, high temperature gas generator. To illustrate, a
typical 1957 engine has a compressor pressure ratio of 13 and turbine inlet
temperature of 1,8500F. Advanced engines of today are designed for compressor

CF 6-5



pressure ratio of 25 to 30 and turbine inlet temperatures up to ZﬂSOOOF. Cycle
and missZon analyses for future generation engines indicate that the compressor
pressure ratio will increase to 30 to 40, and turbine inlet temperature will
rise to 3,000 to 4,OOOOF, provided materials and cooling designs can be de-
veloped to operate satisfactorily at these high pressure and temperature
conditions.

From a turbine cooling standpoint the vanes and blades will be difficult
to cool due to the small size of the more compact high pressure gas generators.
New technology is required to obtain adequate coolant flow within pressure loss
limitations and suitable coolant passage heat transfer configurations in small
blades and vanes.

From the combustor design standpoint, high inlet and exit temperatures will
make combustor reliability and durability difficult to achieve in this new
high pressure operation regime. In addition, combustor performance character-
istics such as combustion efficiency, smoke, pollutant emission and exit
radial profile must be determined and improved.

In 1966, equipment was installed in the Lewis Engine Component Eesearch
Laboratory to conduct turbine cooling research. This facility is limited to
a compressor pressure ratio of 10 and turbine inlet temperatures up to 2,SOO°F.
By 1975, Lewis will have completed most of the planned turbine cocling research
that can be accomplished in this facility. Many of the cooled blade and vane
configurations that perform well at 2,500 F will not be suitable for tempera-
tures of 3,000 to 4,0000F. Current limitation of the air supply pressure to
165 pounds per square inch absolute precludes testing even current engines
at the correct operating conditions. A list of pressures and flow rates for
some modern engines are given below:

Combustor Inlet Pressure Core Weight Air Flow

at Takeoff, psia Lbs./Sec.
JT-9D 330 240
TF-39 or CF-6 325 174
F-100 335 137
F-10C (Supersonic dash) 294 120
F-101 377 96
F-101 (Sea level dash) 473 121

It is essential that a high temperature, high pressure facility be provided
so that research on turbine and combustors of advanced gas turbine engines
may contirnue, and that Lewis may continue its mission as the nation's leading
multidisciplinary center in propulsion and power generation research for space
and aeronsutics.

PROJECT DESCRIPTION:

The proposed facility will include two test stations and will be located
in the existing Engine Research Building. Air at 165 pounds per square inch
absolute and 100°F will be ducted from the existing Propulsion Systems Labor-
atory to the proposed facility where it will be further heated to 500°F and
then compressed to 660 pounds per square inch absolute.

CF 6~6
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The high pressure will be achieved by staging one multi-stage centrifugal
compressor and one multi-stage axial compressor each driven by a free-turbine
drive which is powered by a jet aircraft type gas turbine. The heat of

compression will be utilized to increase the air temperature to 1,150 F. A
facility combustor will further increase the temperature to between 3,000 and

4,000°F for turbine testing. The maximum flow rate will be approximately 240
pounds per second. The heated high pressure gas discharged from the test rigs
will be ducted through acoustically treated discharge stacks to the atmosphere.
Auxiliary systems are required for fuel, cooling water, lubrication, electrical
control and instrumentation, safety and pollution abatement.

PROJECT COST ESTIMATE:

Unit of Unit Total
Measure Quantity Cost Cost _
Land Acquisition —— —_— —— ———
Constructicn $1,342,800
Building modifications:
Architectural/structural LS - ——— 301,840
Mechanical LS -— - 2,800
Electrical LS —_— —— 3,360
Air, water, and fuel system LS -_— -—— 978,800
Fire protection modifications LS - — 56,000
Equipment 8,367,200
Free turbine drives Each 2 §$1,583,680 3,167,360
Compressor - first stage Each 1 840,000 840,000
Compressor - second stage Each 1 1,514,240 1,514,240
Gear bcxes Each 2 72,800 145,600
Hot turbine rig Each 1 2,000,000 2,000,000
Controls and data acquisition
systems LS - —— 700,000

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

TOTAL 39,710,000

This project does not involve any additional equipment or property required
for initial operational use other than that reflected in the above astimated
cost data.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

For presently planned usage there are no currently foreseen future funding
requirements necessary to complete this project.

CF 6-7
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1973 ESTIMATES
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

INSTALLATION SUMMARY

CONSTRUCTION OF FACILITIES
FISCAL YEAR 19_73 BUDGET ESTIMATES

(Dollars in thousands)

NASA INSTALLATION

Manned Spacecraft Center

COGNIZANT PROGRAM OFFICE FOR INSTALLATION
Manned Space Flight

LOCATION OF INSTALLATION

Houston, Texas

COUNTY
Harris

NEAREST CITY
Houston

INSTALLATION MISSION

The Manned Spacecraft Center has as its primary mission the development of spacecraft

for Manned Space Flight programs,

The Center is also responsible for Manned Space

Flight operations, conduct of astronaut training, and the earth resources aircraft

project.

COGNIZANT FY 1959 FY 19 FUTURE TOTAL
PROJECT LINE ITEM THRU ; YEARS ALL YEARS
OFFICE CURRENT yR| (Estimate (Estimated) | (Estimated)
Modification of Fire Protection Systeg MSF 43 585 =0- 628

TOTAL

585

NASA FORM 1029 JuN 69

PREVIOUS EDITIONS ARE OBSOLETE.
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1973 ESTIMATES

PROJECT TITLE Modification of Fire Protection System

LOCATION Manned Spacecraft Center

FY 1973 CoF ESTIMATE $585,000

COGNIZANT INSTALLATION: Manned Spacecraft Center

LOCATION OF PRQJECT: Houston, Harris County, Texas

COGNIZANT PROGRAM OFFICE: Office of Manned Space Flight

FY 1972 AND PRIOR YEARS CoF FUNDING:

Planning and Design $42,500
*

Construction *Existing fire detection systems

were included in major con-
struction activities and are not
separately identifiable.

Total FY 1972 and Prior Years *

SUMMARY PURFOSE AND SCOPE:

This project will provide ionization detection and fire suppression
systems for the high density electronic equipment areas within the
various buildings at the Manned Spacecraft Center.

PROJECT JUSTIFICATION:

Currently, MSC does not have automatic extinguishing systems for use
in case of a fire in the electronic equipment areas. However, automatic
extinguishir.g systems are required in accordance with the Federal Fire
Council RP-1 Manual. The systems must protect both the inside and out-
side of computers and other electronic complexes. Experience, and surveys
conducted by the Federal Fire Council and Factory Mutual Associates, have
shown that the cost of a fire in a protected lab is 10 to 50 percent less
than for an unprotected lab. In addition, down-time is less and in-
formation loss is reduced.

cr 7-3

452-806 O - 72 - 11



Many of the computer and other electronic areas are mission esserntial.
The loss of one of these areas could delay launch operations until the
equipment is repaired or replaced.

In addition to the mission control function, MSC maintains (1) extremely
valuable scientific data for day-to-day use by the scientific world; (2)
real time f£1light data, emergency plans, landing and recovery data, and
other one-of-a-kind flight data; (3) earth resources data and computer
banks for rhe detailed air, land, and water pollution control studies,
and crop growth data; (4) engineering design and analyses, of the current
and future spacecraft configuration studies; and (5) the medical research
and analyses with regard to man's ability to perform in space and the
effects of extended missions. All of these make this an urgent and
extremely vital requirement at the earliest possible date.

An in-house survey was completed in June 1970 to determine the value of
MSC's electronic equipment and which equipment requires protection. The
results of this survey indicate that the replacement value of the equip-
ment to be protected by this project is $258,752,000. This does nct in-
clude the value of the data stored or used in these areas daily. The
estimated cost of this project is $585,000. Accordingly, the cost of
protection is comparatively small when related to the loss which could
be sustained in case of a fire,

PROJECT DESCRIPTION :

This project will provide for an ionization detection and sprinkler system
for the high density electronic equipment areas in the various facilities
at the Manned Spacecraft Center. A total of approximately 250,000 square
feet will be protected in 29 buildings.

PROJECT COST ESTIMATE:

Unit of Unit Total

Measure Quantity Cost _Cost

Land Acquisition —_— —-— —— _—
Construction $585,000
Building SF 250,000 $2.34 585,000
Equipment: —- - -
Fallout Shelter (Not Feasible) -— —— -— ——
TOTAL EEBS,OOO
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This project does not involve any additional equipment or properiy re-
quired for initial operational use other than that reflected in the above
estimated cost data.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

For presently planned usage there are no currently foreseen future
funding requirements necessary to complete this project.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 1973 ESTIMATES

WALLOPS STATION

Page No.

Location plan..... Cereseereanes ceeeseeannn Cheesseansaseeereaeens CF 8-1

SUMMATY 4 e ceneasncenans cereeee teeesesesseaans ceseneas cese e cesas CF 8-2
Office of Space Science Project:

Warehouse replacement.........coees ceeeae ceeenas e ceeeeens CF 8-3
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

INSTALLATION SUMMARY

CONSTRUCTION OF FACILITIES
FISCAL YEAR 1973 BUDGET ESTIMATES

(Dollars in thousands)

NASA INSTALLATION COGNIZANT PROGRAM OFFICE FOR INSTALLATION
Wallops Station Space Science

LOCATION OF INSTALLATION COUNTY NEAREST CITY
Eastern 3hore of Virginia Accomack Temperanceville, Virginia

INSTALLATION MISSION

The basic migsion of the Station is to prepare, assemble, and launch scientific
experiments; achieve the desired position and velocity in space; and track, acquire
and record the data sought. These data are processed and reduced to meaningful form
and analyzed,

COGNIZANT FY 1959 Fy 1903 FUTURE TOTAL
PROJECT LINE ITE THRU ; YEAFRS ALL YEARS
ROJECT LI M OFFICE | curRENT vR| (Fstimated (Estimated) | (Estimated)
Warehouse Replacement 0SS 20 350 -0~ 370

TOTAL

350

NASA FORM 1029 JuN 69 PREVIOUS EDITIONS ARE OBSOLETE. NASA-HQ
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1973 ESTIMATES

PROJECT TITLE Warehouse Replacement

LOCATION Wallops Station

FY 1973 CoF ESTIMATE $350,000

COGNILZANT INSTALLATION: Wallops Station

LOCATION OF PROJECT: Wallops Station, Accomack County, Virginia

COGNIZANT PEOGRAM OFFICE: Office of Space Science

FY 1972 AND PRIOR YEARS CoF FUNDING:

Planning and Design $19,800
Construction _—

Total FY 1972 and Prior Years $19,800

SUMMARY PURPOSE AND SCOPE:

The purpose of this project is to replace the existing Wallops ftation main
warehouse which has deteriorated to the extent that it is beyond economical
repair.

PROJECT JUSTIFICATION:

The present main warehouse is made up of two 25 year old Quonset huts which
have been placed end-to-end to provide 20,000 square feet of space. They have
long since exceeded the life expectancy of temporary structures of this type
under normal conditions. The continuous long term exposure to the saline
environment at Wallops Station has accelerated the deterioration to the point
where the rusty metal structures are well beyond the point of ecoromical
repair.

There are no other existing facilities at Wallops Station to which the
present integrated storage and supply function can be relocated.

While it is possible to break up and decentralize this warehousing function
and place portions of this activity in several inadequately sized areas at
various locations throughout the Station's existing buildings, this would be
a very inefficient solution in terms of manpower utilization and resultant
supply services.

CF 8-3



The provision of a replacement building of masonry units and built-up roof
is considered the best overall solution to this problem.

PROJECT DESCRIPTION:

This project will provide 20,000 square feet of storage space with l4-foot
clearance. Construction will consist of clear span steel trusses, concrete
masonry curtain walls, lighting, heating, and sprinkler system, with minimal
plumbing for one small lavatory. The building will be sited in the vicinity
of the existing building.

PROJECT COST ESTIMATE:

Unit of Unit Total

Measure Quantity Cost Cost

Land Acquisition - _— —_— —
Construction $350,000
Demolition of existing structure LS - - 20,000
Warehoutse building SF 20,000 16.50 330,000
Equipment. - _— S —
Fallout Shelter (Not Feasible) - - -——= —
TOTAL $350,000

This prcject does not involve any additional equipment or property required
for initial cperational use other than that reflected in the above estimated
cost data.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

For presently planned usage there are no currently foreseen future funding
requiremert:s necessary to complete this project.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 1973 ESTIMATES

VARIOUS LOCATIONS

Fage No.
Sumary..... Cetitesarectasenasaane Ceer et e eraas it teasesea CF 9-1
Office of Manned Space Flight Project:
Space Shuttle Facilities.......co0.. e tteaesenaaee Cerereees voe CF 9-5
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

INSTALLATION SUMMARY

CONSTRUCTION OF FACILITIES
FISCAL YEAR 19_73_ BUDGET ESTIMATES

(Dollars in thousands)

NASA INSTALLATION

Various p

COGNIZANT PROGRAM OFFICE FOR |NSTALL'\TION
Manned Space Flight/Aeronautics and
s

LOCATION OF INSTALLATION COUNTY AREST CITY
INSTALLATION MISSION
PROJECT LINE ITEM COGNIZANT F;!H'F?S9 FY~‘913‘ FYUETAURRSE' ALTLOJQ:'RS
OFFICE | RRENT YR (Estimated | g ated | (Estimated
Space Shuttle Facilities at OMSF 24,685 27,900 PO0,000 to|72,585 to
Various Locations OAST 25,000 77,585
TOTAL |
g 27,900

NASA FORM 1029 JUN 69 PREVIOUS EDITIONS ARE OBSOLETE.
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LANGLEY RESEARCH CENTER e s
FISCAL YEAR 1973 ESTIMATES TAoR 1080 somoTATION
LOCATION PLAN
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1245 GENERAL STORAGE BUILDING
1246 GENERAL STORAGE BUILDING

1247-4 AERO-PHYSICS LABORATORY CENTER

. 1247-B AERO-PHYSICS LABORATORY WEST WING
1247-C AERO-PHYSICS LABORATORY COOLING TOWER
1247-D AERQ-PHYSICS LABORATORY EAST WING
12k7-E HIGH PRESSURE AIR FACILITY

1247-F AMES ROAD SUBSTATION

1247-G EXPANSION TUBE (PILOT MODEL)

1248 PLANT SAFETY BUILDING
1249 VEHICLE SERVICE BUILDING
1251 UNITARY PLAN WIND TUNNEL
1252 WATER TANK FO. 1
4 1252-A  TRANSPORTATION DISPATCHING OFFICE
1253 SUBSTATION - S2
1254 RADIATION WASTE STORAGE
1255 GENERAL STORAGE RUILDING
1256 $- BY 6-FOOT THERMAL STRUCTURES TUNNE)
1257 LANDING LOADS TRACK
NASA PROPERTY P TARDIG 1A T
s 1258 LARDING LOADS TRACK COMPRESSOR BUILDING
1250 NORTH ARRESTING GEAR HOUSING
1260 SOUTH ARRESTING GEAR HOUSTNG
1261 LANDING LOADS TRACK SHOP
1262 HIGH-SPEED HYDRODYNAMICS OFFICE AND SHOP
1263 CERAMIC-HEATED JET (PILOT MODEL)
1261 HIGH-TEMPERATURE MACH 7 JET (PILOT MODEL)
1065 8-FOOT HIGH-TEMPERATURE STRUCTURES TUNNEL
1265-A  OPERATIONS BUILDINGS
1265-B  OPERATIONS HJILDINGS
1265-C  OPERATIONS WILDINGS
1265-D  OPERATIONS BUILDINGS
5 1265-FE  OPERATIONS BUILDINGS
1266 MOFFETT ROAD SUBSTATION
1267 ENTRY STRUCTURRS FACTLTTY
1267-A  ENTRY STRUCTURES SHOP
I \ 1267-3
| TR
| - 1260 cATE 105 TEST AREA)
’ | . \ . 1270 ROSkeT PROPULSION ATII ST FACILITY, HPTA
I \ -~ ~ — 1271 TA REDUCTION AND ACQUISITION FACILITY,
z LT_ : MOdlflCa'tlun of the bkntry 1272 HEATTNG PLANT, HPTA @ » HETA
‘ . 1273 OPERATIONS CENTER, HPTA
o E.2,615,000 St ructures Facilit~ 127k HIGH FNTHATRY ARC TN, HDTA
' =y 1275 IMPACT AND ARC TUNNELS FACTLITY, HPTA
9| 1276 IGNITER ASSEMBLY HUILDING, HPTA
3! 1277 STORAGE 4, HPTA
g 1278 EXFLOSIVE STORAGE, HPTA
b 1279 INERT ROCKET MATERIAL STORAGE RO. 1, HPTA
z 1260 HIGH EXPLOSIVE STORAGE, HPTA
1261 INERT ROCKET MATERIAL STORAGE NO. 2, HPTA
1282 STORAGE F, HPTA
[ 1283 MATERIALS RADIATION LABORATORY
1284 FROPELLANT MIXING FACILITY, HPTA
1285 STORAGE H, HPTA
1286 ROCKET ASSEMELY AND PROPELLART ALTERATION BITLDING
127 41-FOOT VACUUM SPHERE SHOP
£ 2,614,300 1288 SOLAR-ENERGY COLLECTOR
t CUSTODIAL CONTRACTOR BUILDING
SUBSTATION - UPWT
d o PUMP STATION
3 g CORSTRUCTION AND REPATR SHOP
— : / El ATTITUDE CORTROL SIMULATOR FAC.
et 3 3 DYNAMICS RESEARCH LABORATORY
5 5 3 3 ROCKET MOTOR TEST FACTLITY
SHOP AND INSTRUMENTATIOR FOR 60-FOOT SPHERE
PUMP HOUSE
1554 CERAMIC SFRAY SHOF
1297 LUNAR LANDING RESEARCH PACILITY
A 1298 STABILIZATION AND CONTROL LABORATORY
WEST ARE 1299 VEHICLE ARTENNA TEST FACILITY

1299-A OPERATIONS BUILDINGS
1299-B OPERATIONS BUILDINGS
1299-C OPERATIONS BUILDINGS
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ss METAL FINISHING SHOP

I GATE HOUSE CMTA
nss CHEMICAL MAGAZINE, CMTA
1nss HYDRAZENE MAGAZINE, CMTA
157 HYDROGEN FEROXIDE MAGAZINE, CMTA
1158 ROCKET MAGAZINE, CMTA
H i J 59 ROCKET AGSEMBLY BUILDING, CMTA
60 ROCKET TEST CONTROL BUILDING, CMTA
El ‘g’l 161 ROCKET TEST CELLS, CMTA
Lioe NITROGER TETROXIDE MAGAZINE, CMTA
¥ K 191 1-FOOT HYPERSONIC ARC TURNEL
N =z ug PHOTOGRAPHIC LABORATORY
3 192-C  VIKING PROJECT OFFICE
<\ 1354 LIBRARY
u9s FISCAL AND PROCUREMENT BUILDING
b L95-4  FISCAL AND PROCUREMENT BUILDING ANNEX
3 no FOURDRY
. u% FLANT SUPFORT FACTLITY
I 1201 MICROMETECROID IMPACT SIMULATOR
< 1202 FLIGHT INSTRUMENTATION LABORATORY
H 1203 CHEMICAL STORAGE HPTA
> 120 PYROTECHNIC RESEARCH LABORATORY
. 1205 FATIGUE RESEARCH LABORATORY
1206 SHIPPING AND RECEIVING BUILDING
I 1207 GENERAL STORAGE (PARTS) HPTA
] 1212 SUBSONIC TUNNELS LABORATORY
1212-B  HIGH-SPEED 7- BY 10-FOOT TUNNEL
1212-C V/STOL TUNNEL
1213 WEST CAFETERIA
121y TRANSPORTATTON SToRACT
1215 WEST HEATING PLANT
1216 CHEMICAL MILLING
Pt PAPER SHREDDER
1218 HEADQUARTERS ANNEX
1218-A  ANECHOIC NOTSE PACILITY
1219 LRC HEADQUARTERS
1220 SIMILATION RESEARCH LABORATORY
1021 HIGH INTENSITY NOTSE FACILITY
2 1220-A  LOW-FREQUENCY NOISE FACILITY
1522 ACTIVITIES BUILDING
1223 SEWAGE DISPOSAL PLANT
1224 UMEER STORAGE BUILDIRG
1225 EXPERIMENTAL MACHINE SHOP
1227 SUBSTATION - DL
¢ ' 1228 MATL GATE HOUSE
. NN o 3t O 1229 ks DIVISION
7 N Aesz | ] 9N ;'\ RN </ 1223-A  ELOWDOWN TURNEL (PILOT MODELS)
LTERIoMic  esvmigs P W 2N D 1270 INSTRUMERT RESEARCH LABORATORY
3 "")‘"/ Y/lw N/ 125 ROTOR TEST mwR
Y 1223 D Y 1232 SPACE TECHNOLOGY DIVISION
2 <}~ 1252-A </ ( ¢ 1232-4 FABRICATION SHOP
] W N NN 1233 STRATTON ROAD SURSTATTON
// A (\'}’ Q P i JEL EXIT TEST FACILITY
N\ Q\ ¢ 1235 FREQUENCY CONVERTER BUILDING
\ " A AN 123% U- BY L-FOOT SUPERSONIC PRESSURE TUNNEL
a 2 LA 1237 RESEARCH MODEL SUPPCRT SHOP
1239 WARNER ROAD SUBSTATION
12ko READY TSSUE STORES BUTLDTNG
Lewl DRIVE CONTROL BUILDING
12k2 PROPELLER STATIC TES™ STAND
123 YORKTOWN ROAD SUBSTATION
okk HANGAK

NNE T

[

12kh-p WATER TANK NO. 2
12kb-B VIXING LANDER IMPACT TEST FACILITY
1aks GENERAL STORAGE BUILDING

1246 GENERAL STORAGE BUILDING

1247-A AERO-PHYSICS LABORATORY CERTER
1247-B AERO-PHYSICS LABORATORY WEST WING
1247-C AERO-PHYSICS LABORATORY COOLING TOWER
1247-p AERO-PHYSICS LABORATORY EAST WING
1247.E HIGH PRESSURE AIR FACILITY

1247-F AMES ROAD SUBSTATION

EXPANSION TUBE (PILOT MODEL)

PLANT SAPFTY BUILDING

VEHICLE SERVICE HUILDING

UNITARY PLAN TUNNEL

1252 WATER TANK NO. 1

TRANSPORTATIOR DISPATCHING OFFICE
SUBSTATION - s2

RADIATION WASTE STORAGE

GENERAL STORAGE HUTLDING

%

.,
&
ANy

O
\ &

w8

Y

R

L]
FY
EEEELERSK
SEEE5EES
SEIIFIEEE
£ Q

125 9- BY 6-FOOT THERMAL STRUCTURES TURKEL
1257 LANDING LOADS TRACK
1257-A  PAVED TEST STRIP
12568 LANDTRG LOADS TRACK COMPRESSOR BUILDING
1259 NORTH ARRESTING GFAR HOUSING
1260 SOUTH ARRESTING GEAR HOUSING
£.2Y, 000 1261 LANDING LOADS TRACK SHOP
1262 HIGH-SPEFD HYDRODYNAMICS OFFICE AND SHOP
1263 CERAMIC-HEATED JET (PILOT MODEL)
126k HIGH-TEMPERATURE MACH 7 JET (PILOT MODEL)
1265 8-FOOT HIGH-TEMFERATURE STRUCTURES TUNNEL
1265-A  OPERATIONS BUILDINGS
1265-B  OPERATIONS BUILDINGS
1265-C OPERATIONS WUTLDINGS
1265-D  OPERATIONS BUTLDINGS
5 1265-E  OPERATIONS BUTLDINGS
1266 MOFFETT ROAD SUBSTATION
1267 ENTRY STRUCTURES FACILITY
1267-A  ENTRY STRUCTURES SHoP
1267-3  CLOSED RAW WATER COOLING SYSTEM
1268 DATA REDUCTION CENTER
1269 GATE HOUSE (HYPERSONIC TINSIC TEST Awea)
J . 1270 ROCKET PROPULSION STATIC TEST FACILITY, Hpra
LY NI . 127 DATA REDUCTION AND ACQUISITION FACILITY, HPPA
) Moalflcatlon of the Entl"y 1272 HEATING PLANT, HPTA ’
' i .o 1273 OPERATIONS CENTER, HPTA
b — ez Structures Facility 1y o EVTULEY AR M, e
. W y N ! I 1275 DPACT ARD ARC TUNNELS FACILITY, HPTA
N r e N // ol 1276 IGRITER ASSEMBLY BUILDING, HPTA
- R S, g oo s
SPESUR o | 52 e “ g 1278 EXPLOSIVE STORAGE, HPTA
g < , | L] l 4 J s 1279 INERT ROCKET MATERIAL STORAGE NO. 1, HpTa
) L 1 / H 1280 HIGH EXPLOSIVE STORAGE, RPTA
3 o1 A 128) INERT ROCKET MATERTAL STORAGE NO. 2, KPTA
o= ¢ : / 1282 STORAGE F, HPTA
- i ¥ [ 1283 MATERIALS RADIATION LABORATORY
=4 H ' = 128k PROPELLANT MIXING FACILITY, HPTA
e : R 1285 STORAGE H, HPTA
| - 1285 ROCKET ASSEMELY AND PROPELLANT ALTERATTON myrzomec
! | 1287 51-FOST VACUUM SPHERE SHOP
' I€ 2,604,300 1288 SOLAR-ENERGY COLLECTOR
i,\——r—ﬁl_/\ﬁ_\h 1289 CUSTODIAL CONTRACTOR RiTTnmer
‘ ‘ o J it SUBSTATIOR - UPWT
g \ g 5 HUMP STATTON
3‘J // \ 3 1292 CONSTRUCTION AND REPAI® SHop
2 > —_— E a 1293-A  ATTITUDE CORTROL SIMJLATOR Fac.
g o g ] 2\ | 3 1295-B  DYNAMICS RESEARCH LABORATURY
| ——— _ = 3 3 1264 ROCKET MOTOR TEST FACILITY
R A D 120 SHOF AN INSTRUMENTATION POR 60-FOOT SPHERE
1295-A  PUMP HOUSE
1296 CERAMIC SPRAY SHOP
1297 LUNAR LANDING RESEARCH FACILITY
A 1298 STABILIZATION AND CONTROL LABORATORY
w E ST A R E 1299 VEHICLE ANTENNA TEST FACILITY

1299-A OPERATIONS BUILDINGS
1299-B OPERATIONS BUILDINGS
1299-¢ OPERATIONS BUILDINGS
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B SIRUCTURES RESEARCH LARORATORY

- - —- - - - - - 1149 DISPENSARY
150 MODEL SHOP
151 MANAGEMENT SUPPORT BUILDING
nse PUBLICATIONS BUILDING
153 METAL FINISHING SHOP
115k GATE HOUSE CMTA
155 CHEMICAL MAGAZINE, CMTA
1% HYDRAZENE MAGAZINE, CMTA
ns7 HYDROGEN PEROXIDE MAGAZINE, CMTA
1158 ROCKET MAGAZINE, CMTA
J 1s9 ROCKET ASSEMBLY BUILDING, CMTA
7 1160 ROCKET TEST CONTROL BUILDING, CMTA
/ 1161 ROCKET TEST CELLS, CMTA
{ o NITROGEN TETROXIDE MAGAZINE, CMTA
s 19 1-FOOT HYPERSONIC ARC TUNNEL
3 ng%e PHOTOGRAPHIC LABORATORY
: 1192-C VIKING PROJECT OFFICE
« 1166 LIBRARY
= 195 FISCAL AND PROCUREMENT BUILDING
H 1195-A FISCAL AND PROCUREMENT BUTLDING ANNEX
< u% FOURDRY
| | 1% PLANT SUPFORT FACILITY
1201 MICROMETEOROID TMPACT SIMULATOR
3 1202 FLIGHT INSTRUMENTATION LABORATORY
N 1203 CHEMICAL STORAGE HPTA
S 120k FYROTECHNIC RESEARCH LABORATORY
s 1205 FATIGUE RESEARCH LABORATORY
Y 1206 SHIPPING AND RECEIVING BUILDING
o 1207 GENERAL STORAGE (PARTS) HPTA
® 1212 SUBSONIC TUNNELS LABORATORY
1212-B HIGH-SPEED 7- BY 10-FOOT TUNNEL
1212-C V/STOL TUNNEL
\ 1213 WEST CAFETERIA
B » 1214 TRANSPORTATION STORAGE
o 1215 WEST HEATING PLANT
37 ’JH > 1214 CHRMTOAT MTTTTNG
- i 1217 PAPER SHREDDER
. 1218 HEADQUARTERS ANNEX
1218-a ANECHOTC NOISE FACILITY
1219 LRC HEADQUARTERS
1220 STMULATION RESEARCH TARORATORY
: A " 5 1221 HIGH INTENSITY NOISE FACTLITY

\N A\ AT |

1221-A LOW-FREQUENCY NOISE FACILITY
1202 ACTIVITIES BUILDING

SRS N A W
e

VLA
N v : 1223 SFWAGF. NTRPORAT, PLANT
- . 1 1224 LUMBER STORAGE BUILDING
1225 EXPERIMENTAL MACHINE SHOP
1227 SUBSTATION - DL
1228 MAIL GATE HOUSE
1229 LOADS DIVISION
- 1229-A  ELOWDOWN TUNNEL (PILOT MODELS)
Lirfhsomic  eMvsics 12% INSTRUMENT RESEARCH LABORATORY
[— 2 T 12n ROTOR TRRT TOWFR
— RAMELLL 1232 SPACE TECHNOLOGY DIVISION
— 1232-A  FABRICATION SHOP
— 1233 STRATTON FOAD SUBSTATION
———3 1234 JET EXIT TEST PACILITY
— \ 1235 FREQUENCY CONVERTER BUTLDING
r'g_— 123% k- BY 4-FOOT SUPERSONIC PRESSURE TUNNEL
S 1160 1237 RESEARCH MCDEL SUPPORT SHOP
103 WARNER ROAD SUBSTATION
1161 E 12L° READY ISSUE STORES BUILDING
3 1158 sz LRIVE CONTROL wlmeSTm
) 15k2 PROPELLER STATIC TES™
i 1243 YORKTOWN ROAD SUBSTATION
124k HANGAR
124i4-4 WATER TANK NO. 2
1284-B  VIKING LANDER IMPACT TEST FACILITY
1245 GENERAL STORAGE BUILDING
1246 GENERAL STORAGE BULLDING

1267-A AERO-PHYSICS LABORATORY CENTER
1247-B  AERO-PHYSICS LABORATORY WEST WING
1247-C AERO-PHYSICS LABORATORY COOLING TOWER
2247-D AERO-PHYSICS LABORATORY EAST WING
1247-E HIGH FRESSURE AIR FACILITY

1247-F AMES ROAD SUBSTATION

1247-G EXPANSION TUEE (PILOT MODEL)

1248 PLANT SAFETY BUILDING

1249 VEHICLE SERVICE BUILDING

1251 UNITARY PLAN WIND TUNNEL

1252 WATER TANX NO. 1

1252-A TRANSPORTATION DISPATCHING OFF ICE

1253 SUBSTATION - S2

1254 RADIATION WASTE STORAGE

1255 GENERAL STORAGE HUILDING

125% 9- BY 6-FOOT THERMAL STRUCTURES TUNNEL
1257 LANDING LOADS TRACK

1257-A PAVED TEST STRIP

1258 LANDTNG LOADS TRACK COMPRESSOR BUILDING
1259 NORTH ARRESTING GEAR HOUSING

1260 SOUTH ARRESTING GEAR HOUSING

1261 LANDING LOADS TRACK SHOP

1262 HIGH-SPEED HYDRODYNAMICS OFFICE AND SHOP
1263 CERAMIC-HEATED JET (PILOT MODEL)

1264 HIGH-TEMPERATURE MACH 7 JET (PILOT MODEL)
1265 8-FOOT HIGH-TEMPERATURE STRUCTURES TUNNEL

1265-A OPERATIONS BUILDINGS
1265-B OPERATIONS BUILDINGS
1265-C OPERATIONS RUILDINGS
1265-D OPERATIONS BUILDINGS

P 5 1265-E COPERATTONS BUILDINGS
1266 HOFFETT ROAD SUBSTATION
1267 ENTRY STRUCTURES FACILITY
1PA7-A FNTRY STRUCTURES CHOT
1267-B CLOSED RAW WATER COOLING SYSTEM
1268 DATA REDUCTION CENTER
1269 GATE HOUSE (HYPERSONT® PHYSICS TEST AREA
‘ . . i;;g E%F:F;Ronmsmwwsnnc TEST Fa
N EDNICTTON AND ACQUISTTION FAC
Ll——— 1 Modi ficat ion of the Ent ry 1272 HEATTNG FLANT, HETA
1 | o0 at .. 1275 OPERATIONS CENTER, KPTA
R ructures Facility B e ke e
2‘ 1216 IGNITER ASSEMBLY BUILDING, HPTA
3l 1277 STORAGE A, HPTA
| sl 1278 EXPLOSIVE STORAGE, HPTA
. g 1279 INERT ROCKET MATERIAL STORAGE NO. 1, HPTA
‘ 1260 HIGH EXPLOSTVE STORAGE, HPTA
| 1281 TNERT ROCKET MATERIAL STORACE NO. 2, HPTA
| 1282 STORAGE F, HPTA
; 6 1283 MATERIALS RADIATION LABORATORY
1284 FROPELLANT MIXING FACILITY, HPTA
‘ 1285 s
2086 R AND PHUPELLANT ALTERATION BUTLDING
: 12687 41-FOOT VACUUM SPHERE SHOP
£ 2,614,300 1288 SOLAR-ENERGY CN1LECTOR
4% 1269 CUSTODIAL CONTRACTOR BUILDTRG
— N 1290 SUBSTATION - UPWT
a g 1201 PUMP STATION
/ \ 'f.ﬂ 1292 CONSTRUCTION AND REFAIR SHOF
— / | El 1293-4 ATTITUDE CONTROL STMULATOR FAC.
\ 3 1293-3 DYNAMICS RESEARCH LABORATORY
A = G 1294 ROCKET MOTOR TEST PACILITY
1295 SHOP AND INSTRUMENTATION FOR 60-FOOT SPHERE
1295-A PUMP HOUSE
ses5 CERAMIC SPRAY SHOP
1297 LUNAR LANDING RESEARCH FACILITY
E T A REA 1298 STABILIZATION AND CONTEOL LABCRATORY
w S 1299 VEHICLE ANTENMA TEST FACILITY

1299-4 OPERATIONS BUILDINGS
1299-B OPERATIONS BUILDINGS
1299-C OPERATIONS BUILDINGS
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LANGLEY RESEARCH CENTER N _—

1144 16-FOOT TRANSONIC TUNNEL
1147 TAYLOR ROAD SUBSTATION
A R ]97 3 ESTIMATES 1148 STRUCTURES RESEARCH LABORATORY
FISCAL YE 1149 DISPENSARY
1% MODEL SHOP
ns1 MANAGEMENT SUPPORT RUILDING
152 PUBLICATIORS BUILDING
LOCAT'ON PLAN 153 METAL FINISHING SHOP
15k GATE HOUSE CMTA
uss CHEMICAL MAGAZINE, CMTA
ns UYDRAZENE MAGAZINE, CMTA
157 HYDROGEN PEROXIDE MAGAZINE, CMTA
1158 ROCKET MAGAZTNE, CMTA
l J 1159 ROCKET ASSEMELY BUILDING, CMTA
2 y T 1160 ROCKET TEST CONTROL HUILDING, CMTA
V4 %) $ gl 161 ROCKET TEST CELLS, CMTA )
/ g & i Lrow NITROGEN TETROXIDE MAGAZINE, CMTA
/~ S \ H] :]\ / 1191 1-FOOT HYPERSONIC ARC TUNNEL
z 0 x| =~ 192 PHOTOGRAPHIC LABORATORY
Vany/4 /7 AN N P N\ =1 m— Ly VIKLNG PRUJELT OFFLCE
| / * ( T 1. LIERARY
usar | Sraciumes N \ noe FISCAL AND PROCUREMENT BUILDING
3 |288-E PN Lo ﬁgg-;\ FISCAéykND PROCUREMENT BUILDING ANNEX
-E 8" FOUND!
] / / ¢ s \’L‘\)/’ { 1199 FLANT SUPFORT FACTLITY
F-—— \ 1201 MICROMETEOROTD IMPACT SIMULATOR
3 1262 FLIGHT INSTRUMENTATICK LABORATORY
K —— 1203 CHEMICAL STORAGE HPTA
. — — \ 120k PYROTECHNIC RESEARCH LABORATORY
© == A \ 1205 FATIGUE RESEARCH LABORATORY
- _# . - 1206 SHIPPING AND RECEIVING BUILDING
» - —| g \ 1207 GENERAL STORAGE (PARTS) HPTA
M 7 + x 1212 SUBSONIC TUNNELS LABORATORY
1212-8 HIGH-SPEED 7- BY 10-FOOT TUNNEL
ﬂ N 1212-0 V/STOL TUNNEL
1213 WEST CAFETERIA
/ 1214 TRANSPORTATION STORAGE
1207 1215 WEST HEATING PLANT
| 2 ((uan_snorenyy Lme S 16 am ML
— 1/ ity TArLR SHREDUER
i2rs J \ // N 1218 HEADQUARTERS ANNEX
= 1218-A ANECHOIC NOISE FACILITY
H B 1219 LRC HEADQUARTERS
1276 218 1280 |5g, / 1220 SIMJLATION RESEARCH LABORATORY
7P / 1221 HIGH INTENSITY NOISE FACILITY
1204 1284 ri2838 120 é/ 1221-4 LOW-FREQUERCY NOISE FACILITY
—x— 1022 ACTIVITIES BUILDING
IZB{-A 0 /7 1223 SEWAGE DISFOSAL PLANT
——- \ 122k LUMBER STORAGE BUILDIRG
:A__‘_a é/ 1225 EXPERIMENTAL MACHIRE SHOP
L L T S 1227 SUBSTATION - DL
- /7 1228 MAIL GATE HOUSE
Lo wp— 1229 LOADS DIVISION
= 3 1226-A  ELOWDOWN TUNNEL (PILOT MODELS)
1230 INSTRUMENT RESEARCH LABORATORY
1231 ROTOR TRST TWRR
—-; TEST AREA 1232 SPACE TECHNOLOGY DIVISION
1232-A FABRICATION SHOP
1233 STRATTON ROAD SUBSTATION
1234 JET EXIT TEST FACILITY
1235 FREQUENCY CONVERTER BUILDING
12% L- BY 4-FOOT SUPERSONIC PRESSURE TUNNEL
1237 RESEARCH MCDEL SUPPORT SHOP
1239 WARNER ROAD SUBSTATION
12k0 READY ISSUE STORES BUTLDING
1241 DRIVE CONTROL BUILDTNG
1242 PROPELLER STATIC TES™ STAND
1243 YORKTOWN ROAD SUBSTATION
1akk HANGAR
1o8k-A WATER TANK NO. 2
1244-8 VIKING LANDER IMPACT TEST FACTLITY
1aks GENERAL STORAGE BUILDING
1246 GENERAL STORAGE BUILDING
1247-A AERO-PHYSICS LABORATORY CENTER
1247-B AERO-PHYSICS LABORATORY WEST WING
1247-C AERO-PHYSICS LABORATORY COOLING TOWER
1247-D AERO-PHYSICS LABORATORY EAST WING
1247-E HIGH PRESSURE AIR FACILITY
1247-F AMES ROAD SUBSTATION
1247-G EXPANSTON TUBE {PILOT MODEL)
1248 PLANT SAFETY BUILDING
1249 VEHICLE SERVICE BUILDING
1251 UNITARY PLAN WIND TUNNEL
1252 WATER TANK NO. 1
igh2-h TRANSFORTATION DISPATCHING OFF ICE
1253 SUBSTATION - S2
1254 RADIATION WASTE STORAGE
1255 GENERAL STORAGE BUILDING
12% - BY 6-FOOT THERMAL STRUCTURES TUNNEL
1257 LANDING LOADS TRACK
LeD(~A PAVED TEST SIKLP
1258 LANDING LOADS TRACK COMPRESSOR BUILDING
1259 NORTH ARRESTTNG GEAR HOUSING
1260 SOUTH ARRESTING GEAR HOUSING
1261 LANDING LOADS TRACK SHOP
1262 HIGH-SPEED HYDRODYNAMICS OFFICE AND SHOP
1263 CERAMIC-HEATED JET (PILOT MODEL)
prad HIGH-TEMPERATURE MACH 7 JET (PILOT MODEL)
1265 8-FOOT HIGH-TEMPERATURE STRUCTURES TUNNEL
1265-A OPERATIONS BUILDINGS
. ante OFE! e BUILDINGS
H BIILDINGS
: o NS BUILDINGS
‘ SPACE SHUTTLE FACILITIES P =° Ziiii
2ot MOFFETT ROAD SUBSTATION
1267 ENTRY STRUCTURES FACILITY
i 1267-A FNTRY STRUCTURES SHOP
| 1267-B CLOSED RAW WATER COOLING SYSTEM
| 1268 DATA REDUCTION CENTER
; 126y GATE HOUSE (HYPERSONIC PHYSICS TEST AREA)
‘ . . R 1270 ROCKET PROPULSION STATIC TEST FACILITY, HPTA
| Modification of the Entry SR Dl g sewiernon i,
| 1273 CFE) CENTER, HPTA
£.2,613,000 Structures FaC1lity 1274 HIGH ENTHALPY ARC TUNNYL, HPTA
—|E28.00 1275 IMPACT AND ARC TUNNELS FACILITY, HPTA
° 1276 IGNITER ASSEMBLY BUTLDING, HPTA
3 1277 STORAGE A, HPTA
2 1278 EXPLOSIVE STORAGE, HPTA
s 1279 INERT ROCKET MATERIAL STORAGE KO. 1, HPTA
z 1280 HIGH EXPLOSIVE STORAGE, HPTA
1281 INERT ROCKET MATERIAL STORAGE NO. 2, HPTA
1282 STORAGE F, HPTA
6 1283 MATERTALS RADIATION LABORATORY
1284 PROPELLANT MIXING FACILITY, MPTA
1285 STORAGE H, HPTA
1266 ROCKET ASSEMELY AND PROPELLANT ALTERATION BUILDING
1287 41-FOOT VACUUM SPHERE SHOP
£ 2,614,300 1288 SOLAR-ENERGY COLLECTOR
1289 CUSTODIAL CONTRACTOR BUILDING
1290 SUBSTATION - UPWT
o 3| g 1291 PUMP STATION
3 3 9 1292 CONSTRUCTION AND REPAIR SHOP
F 7] 2 1293-4 ATTITUDE CONTROL SIMILATOR FAC.
4 Podvosonm 2| z 1293-3 DYNAMICS RESEARCH LABORATORY
S 1294 ROCKET MOTOR TEST FACILITY
1295 SHOP AND INSTRUMENTATION FOR 60-FOOT SPHERE
1295-A PUMP HOUSE
1296 CERAMIC SPRAY SHOP
1297 LUNAR LARDING RESEARCH FACTLITY
1298 STABILIZATION AND CONTROL LABORATORY
WEST AREA 1299 VEHICLE ANTERRA TEST PACTLITY
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EXISTIN'G FACIITIES
BLDG.
NO

TITLE OR USE

CENTRAL LAB + OfFICE BLDG

ENGR + ADMIN 8LDG

PROJECT ENGR BLDG

CENTRAL COMMUNICATIONS FAC

STORAGE BLDG

SUPPORT SVCS Of, BLDG

TECH SVCS OPERATIONS BLDG

QFFICE BUILDING

SHOCK TUNNEL FAC

QFC BLDG HDQ MSFC SEC

STRUCTURAL TESTING LAB ST1G
DEVELOPMENT SHOP

TESTING +
32 ENVIRONMENTAL TEST LAB
FUELING—FEST-STAM

W (DEMOLISHED)
ADMIN BLDG
NITROGEN STORAGE BLDG
PHOTO LAB
STORAGE-OFF, LAB + STORAGE

&£ (DEMOLISHED}
GSE LAB
FIRE STATION (ARMY)
MOTOR POOL BLLG
CELESTIAL SENSOII FACILI'V
STORAGE + OFFK DG
HAZARDOUS OPEIIA‘IONS LAB

5 ACCELERATION & EMVIR TEST FAC

ENGR MACH SHOP & OFf BLDG
OPERATIONS SUPPORT & OFC BLDG
VEHICLE MAINT SHOP 8LDG

£MO OFFICE BLDG

GUIDANCE & CONT‘RLOL OFC BLDG

com OFC
ElEC‘ﬂCAl SY§ LA BLDG
MACHINE lCSNiH METAL SHOP

T!ﬂ STAND

TEST STAND

TEST STAND SUPPCHT BLDG
SUPPORT BLOG

TEST STAND

TEST STAND SUPPQRT BLDG
TEST STAND ACOUSTIC MODEL
TEST FACIUTY

4548 F-1 TURBO TEST BLLG

ADVANCED SAT DYNMIC TEST STAND
DYNAMIC TEST STAND

. DYNAMIC TEST CONTROL BLDG
SUPPORT SERVICES BLDG
HORIZONAL TEST STAND H-1

POWER PLANT TES1 STAND

_ ENGR. BLDG
’. BOILER HOUSE + PJMP STATION
IND WATER PUMP + STEAM HEAT

I570 BLOCKHOUSE + (l\BLE TUNNELS

LEADING TO BLD:!

TITLE OR USE

4572
COMPONENTS TEST LAB

COLD CAUBRATION TEST STAND
NON-DESTRUCTIVE TESTING LAB
QFFICE BLDG PRVE

PAVE OFFICE + ENGR BLDG
ENGR METALLURGY + METHODS
COMPRESSOR BLDG
ATMOSPHERIC RESEARCH BLDG
HYDRAULIC TEST FACILITY

ACCELERATOR & VEST CELL
FAC ACCELERATION TEST FAC
LOW TEMPERATURE TEST FAC

GAS STORAGE & DISTR SYST
HPFTS - LIQ HYDROGEN TEST FA
TRANSPORTATION HANGAR
GUIDED MISSILE TEST SHOP
COMPONENTS SUPPORT BLDG
PREPARATION BLDG

ASSEMBLY BLDGS

HI PRESSURE GAS PROPELLANT
SYS SUPPORT BLDG 8400
BOILER PLANT

PUI HOUSE INDUS WATER SYS

SATUIN STATIC TEST STAND

CONTROL CENTER BLDG

F 1 STATIC TEST STAND FAC
STRUCTURAL TEST PAD

MISSILE ASSEMBLY SHOP +

OFC FABRICATION + ASSEMBLY

MISSILE COMPONENT HANGAR

MISSILE ASSEM + INSP HANGAR

TEST CELL C

PRECISION MACH SHOP + OFC

DEVELOPMENT SHOP

MATERIAL TEST LAB + OFC
STEAM PLANT (ARMY)

EQUIP TEST SHOP R&D FAC
WIND TUNNEL FAC + OFC BLDG
BERYLLIUM FAC + OFC

OFFICE TEST LABORATORY

AIR COMPRESSOR STATION
LIQUID PROPELLANT TEST STAND
HIGH ALTITUDE TEST FAC

VEHICLE COMPONENTS HANGAR

COMPONENT & ASSEMBLY HANGAR

SURFACE TREATMENT FACILITY &
EXPERIMENTAL TEST FAC

STATIC TEST TOWER S-1 STATIC TOWER

STRUCTURE & MECHANICS UNIT & ©

GROUND SUPPORT TEST FAC BLDS

COMPUTATION LAB & OFC BLDG
TEST DIVISION ENGR & OFC BLDG

FIELD OFC BLDG (ADMIN + ENG)
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EXISTING FACILITIES
BLDG. BLDG.
NO. TITLE OR USE NO. TITLE OR USE
4200 CENTRAL LAB + OFFICE BLDG 4572  STATIC TEST TC'NER S.1 STATIC TOWE:
420) ENGR + ADMIN BLDG 4583 COMPONENTS TIST LAB
Sm==o 4202 PROJECT ENGR BLDG 4588 COLD CALIBRATION TEST STAND
4207 CENTRAL COMMUNICATIONS FAC 4605 NON-DESTRUCTIVE TESTING LAB
4241 STORAGE BLDG 4610  QFFICE BLDG FAVE
/ / 4249 SUPPORI SVCS OFC BLDG PAVE OFFICE + ENGR BLDG
4250 TECH $VCS OPERATIONS BLDG 4612 ENGR METALLURGY + METHODS DEV
4306 OFFICE BUILDING 4613 COMPRESSOR ELDG
431 SHOCK TUNNEL FAC 4004 ATMOSPHERIC RESEARCH BLDG
4312 OFC BLDG HDQ MSFC SEC 4518  HYDRAULIC TEST FACILITY
4313 STRUCTURAL TESTING LAB 51G 4419 STRUCTURE & MECHANICS UNIT & O
4331 TESTING + DEVELOPMENT SHOP 4623 ACCELERATOR & TEST CELL
{ 4332 ENVIRONMENTAL TEST LAB FAC ACCELERATION TEST FAC
) “ 4350 FOEHNG—TEST-STAND (DEMOLISHED) 4628 LOW TEMPERAIURE TEST FAC
i 435) ADMIN BLDG 4646 GROUND SUPPORT TEST FAC BLD¢
," 4352 NITROGEN STORAGE BLDG $-4647 GAS STORAGE & DISTR SYST
/ 4353 PHOTO LAB 4648 HPFTS - LIQ HYDROGEN TEST FAC
4371 STORAGE-OFF, LAB + STORAGE 5-4649 TRANSPORTATION HANGAR
EQUIPMENTSTORAGE (DEMOLISHED) 4550 GUIDED MISSILE TEST SHOP
4373 GSE LAB 5-4653 COMPONENTS SUPPORT 8LDG
4424 FIRE STATION (ARMY} 4655 PREPARATION ELDG
4435 QTOR POOL BLDG 4556 ASSEMBLY BLOGS
4467 CELESTIAL SENSOR FACILITY 4659 HI PRESSURE GAS PROPELLANT
4471 STQRAGE + OFFICE BLDG SYS SUPPORT BLDG 8400
4475 HAZARDOUS OPERATIONS LAB 4660 BOILER PLANT
4476 ACCELERATION & ENVIR TEST FAC 4663 COMPUTATION L.AB & OFfC BLDG
4481 ENGR MACH SHOP & OFF BLDG 4666 TEST DIVISION ENGR & OFC BLDG
4482 OPERATIONS SUPPORT & OFC BLDG 4667 PUMP HOUSE HNDUS WATER SYS
4403 VEHICLE MAINT SHOP BLDG 4670 SATURNSTATIC TEST STAND
4485 FMO_OFFICE 4574 CONTROL CENTER BLDG
4487 GUIDANCE & CONTROL OFC BLDG 4696 F-1 STATIC TEST STAND FAC
449 OMP LAB & OFC BLDG 46599 STRUCTURAL TEST PAD
4492 ELECTRICAL SYS LAB BLDG 4705 MISSILE ASSEMBLY SHOP +
4493 MACHINE & SHEET METAL SHOP OFC FABRICATION + ASSEMBLY
4494 M. AR.S. ACTIVITIES 4707 MISSHE COMPONENT HANGAR
4514  TEST STAND 4708 MISSILE ASSEM + INSP HANGAR
4522 TEST STAND 4710  TESY CElL C
$-4523 TEST STAND SUPPORT BLDG am PRECISION MACH SHOP + OFC
$-4524 SUPPORT BLDG DEVELOPMENT $HOP
4530 TEST STAND 4712 FIELD OFC BLDG (ADMIN + ENG)
4531 TEST STAND SUPPQRT BLDG 4723 MATERIAL TEST LAB + OFC
4540 TEST STAND ACOUSTIC MODEL 4725 STEAM PLANT {ARMY)
4541 TEST FACILITY N 4728 EQUIP TEST SHOP RAD FAC
4548 F-1 TURBO TEST BLDG 4732 WIND TUNNEL FAC + OFC BLDG
4550 ADVANCED SAT DYNMIC TEST STAND 4741 BERYLLIUM FAC + OfC
4557 DYNAMIC TEST STAND 4746 OFFICE TEST LABORATORY
4558 DYNAMIC TEST CONTROL BLDG $-4747 AIR COMPRESSOR STATION
4561 SUPPORT SERVICES BLDG 4748 LIQUID PROPELLANT TEST STAND
n 4564 HQRIZONAL TEST STAND H-1 4750 HIGH ALTITUDE TEST FAC
4565 POWER PLANT TEST STAND 5-4752 COMPONENTS & SUBASSEM ACCEP
4566 ENGR. BLDG $-4755 VEHICLE COMPONENTS HANGAR & OF
45687 BOILER HOUSE + PUMP STATION COMPONENT & ASSEMBLY HANGAR
4568 IND WATER PUMP + STEAM HEAT 4760 SURFACE TREATMENT FACILITY & O
BLOCKHOUSE + CABLE TUNNELS ¥ EXPERIMENTAL TEST FAC
LEADING TO BLDGS
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1973 ESTIMATES

PROJECT TITLE Space Shuttle Facilities at Various Locations

FY 1973 CoF ESTIMATE  $27,900,000

COGNIZANT INSTALLATION: Various Locations

LOCATION OF PROJECT: Locations as identified or to be selected as
indicated in the following documentation.

COGNIZANT PROGRAM OFFICES: Office of Manned Space Flight
Office of Aeronautics and Space Technology

FY 1972 AND PRIOR YEARS CoF FUNDING:

Planning and Design $4,685,000
Construction 20,000,000

Tota. FY 1972 and Prior Years $24,685,000

SUMMARY PURPOSE AND SCOPE:

The purpose of this project is to rehabilitate, modify and add to existing
Government-owned facilities so that they may be effectively used to meet
requirenents generated by and in support of the space shuttle program. In
FY 1973 rhese requirements fall into three main areas: (1) Engine Test
Facilities needed to support the development and acceptance of a reusable
high pressure liquid oxygen/liquid hydrogen engine to be used in the orbiter
vehicle, and a pressure fed liquid oxygen/RP-1 or propane type booster
engine; (2) Research and Development Facilities required for research,
development, testing, evaluation and qualification of each key element of
the total system, such as acoustic model engine test for early solutions to
problems associated with induced vibrations; acoustic and sonic fatigue
tests of vehicle components, structures and mechanical systems; electrical
systems development; vibration and structural testing of component and sub-
systems; and systems integration; and (3) Manufacturing and Final Assembly
Facilities required for the manufacture of test articles, certain components
of the total system and the final assembly of flight booster and orbiter
vehicles and associated external tanks.
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BRIEF PROJECT JUSTIFICATION:

General - The FY 1972 CoF program provided for the modification of
facilities for two sea level test positions at the Mississippi Test
Facility {(MI¥), Bay St. Louis, Mississippi, for the testing of a new
high pressure engine to be used in the orbiter. These two test
positions are being provided by the modification of existing Goverrment-
owned facilities at MIF. The FY 1972 program also provided for the
initial actions related to the modification of engine altitude test
facilities at Arnold Engineering Development Center (AEDC), Tullahcma,
Tennessee, and for facilities modifications required in support of the
development of thermal protection systems associated with the flight
vehicles of the space shuttle program.

This proposed FY 1973 program continues and extends the FY 1972 in-
crement of the space shuttle facilities program. Included in this
project are the requirements for: (1) Main Engine Test Facilities
required for the continuation of the altitude test capability at ALDC,
the rehabilitation of the cryogenic and gas systems at MIF, and the
modification of two existing test stands for sea level testing of the
pressure fed booster engine and its thrust chamber; (2) Modifications
and additions to the research and development facilities at Marshall
Space Flight Center, Huntsville, Alabama; Manned Spacecraft Center,
Houston, Texas; and Langley Research Center, Hampton, Virginia; and
(3) the initial phase of modifications to existing Government-owne:d
facilities required to manufacture major subassemblies, such as the
fuselage, wings, vertical stabilizers, to install thermal protection
systems and the final assembly of the booster, orbiter, and the
orbiter external propellant tanks.

This FY 1973 CoF request is submitted in such a manner as to permit
later accommodation to a subsequent decision regarding the specific
type of booster to be utilized. Studies are continuing on this matter
and the two primary candidate types are: (1) a pressure fed liquid
oxygen/RF--1 or propane fueled water recoverable type booster; and (2)

a solid fueled expendable booster. The facilities requirements pre-
sented ir this request are structured to initially support the pressure
fed booster configuration and to permit ready adaption to the require-
ments of the solid fueled configurationm.

To provide resources for the first phase of the pressure fed engine
test facilities and to augment manufacturing facilities for the bcoster,
it becomes necessary to defer one research and development project and
curtail the scope of two other projects which would otherwise be pro-
vided from FY 1973 resources for the solid fueled booster configuration.
Projects 30 affected are the Addition for Systems Integration and Mockup
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Laboratory at MSC, the Modification to the Altitude Test Facilities at
AEDC, and the Modification of the Structures and Mechanics Laboratcry

at MSFC,

n the event a subsequent determination is made to select a

solid fueled booster, the affected projects would be provided for at

the levels shown under summary project cost estimates below.

This summary is a listing of projects included in the FY 1973 CoF
request rellecting the associated estimated costs, and the adjustments

for each booster configuration.

PROJECT DESCRIPTION:

This project provides for necessary modification, rehabilitation, and
addition to existing engine test facilities, research and development
facilities, and manufacturing and final assembly facilities in support

of the space shuttle program.
shown under the Summary Project Cost Estimate.

It is comprised of ten projects as
The detailed documentation

for each project, including purpose, justification, description and cost
estimate therefore is subsequently provided below.

SUMMARY PROJECT COST ESTIMATE:

Main Engine Test Facilities....eeveeeevenes cen

Modifications of pressure fed engine
test facilities, VariouS..ceivivecaceseens
Modification of altitude test facilities,
Armold Engineering Development Center.....
Rehabilitation of propellant and high
pressure gaseous systems, Mississippi
Test Facility....... Cheerase e cenee

Research and Development Facilities...........

Modification of the entry structures
facility, Langley Research Center.........
Addition for systems integration and
mockup laboratory, Manned Spacecraft
073 4 o =
Modification of the vibration and acoustic
test facility, Manned Spacecraft Center...
Modification of the structures and
mechanics laboratory, Marshall Space
Flight Center...vieeieveeseeennnnas ceseeen

Booster Configuration

Pressure Solid

Fed Fueled
$11,435,000 $7,960,000
4,795,000 ———
5,480,000 6,300,000
1,160,000 1,.60,000
9,575,000 14,400,000
1,635,000 1,535,000
- 2,545,000
2,770,000 2,770,000
2,420,000 4,700,000
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Booster Configuration
Pressure Solid
Fed Fueled

Addition for electrical power laboratory,

Marshall Space Flight Center.......ceeose. $320,000 $320,000
Modification of acoustic model engine

test facility, Marshall Space Flight

Center. veeieteeeentsessnosscaonnsns ceraee 2,430,000 2,430,000
Manufacturing and Final Assembly Facilities... 6,890,000 5,540,000

Modification of manufacturing and final
assembly facilities, Various.....oeveveren 6,890,000 5,540,000

TOTAL....... ceseeanan Ceeeseeraceeean ... $27,900,000 $27,900,000

PROJECT DOCUMENTATION:

There follows, in the order of the above listing, a detailed justification,
description and cost estimate for each project included in this space
shuttle facilities project.

MODIFICATIONS FOR PRESSURE FED ENGINE TEST FACILITIES
Various Locations

SUMMARY PIJRPOSE AND SCOPE:

This project provides for the modification of two existing test stands
at a Government-owned location to be determined for the sea level testing
of the praessure fed booster engine and its thrust chamber. This testing
is required for development and qualification of the pressure fed engine
and its thrust chamber for space flight. Although a specific installation
has not yat been selected, the facility modifications required have been
determined on the basis of detailed engineering evaluation of test require-
ments and the existing facilities to achieve program goals. The estimated
cost of facility modifications shown in this project have been developed
using the Edwards Test Facility, Edwards Air Force Base, California as
the basis for the work which would most probably be involved.

PROJECT JUSTIFICATION:

A key clement in the development of a recoverable booster for the shuttle
is a new liquid oxygen/RP-1 or liquid oxygen/propane engine, with a thrust
level of approximately 1.2 million pounds. Seven such engines could then
be clustered to make up a booster stage.
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The evaluation of the developmental and acceptance test program for such
an engine dictate that a minimum of two sea level engine test positions be
provided to meet program requirements. To achieve the test objectives,
modification of two existing engine test stands will be necessary. This
fiscal year 1973 request provides for one operable engine test position.

A second position will be accomplished with subsequent fiscal year
resources.

A critical component of this engine which requires early development is
the thrust chamber. Developmental testing and simulation essential to
evaluate and resolve issues relating to the chamber's combustion dynamics
and stability, heat transfer, material selection, propellant injection and
ignition will be required. The primary objective of this work is to develop
a chamber that is readily maintainable and reusable. To meet these needs,
modifications of an existing test stand for this purpose will be necessary.

The current pressure fed engine development schedule provides for the start
of component developmental testing in mid 1973, and for the first static
engine firing in early 1974. To meet these goals, the modification of the
facilities as proposed must be accomplished with FY 1973 resources.

PROJECT DESCRIPTION:

This project provides for modifications to two existing test stands at a
Government-owned location for testing the pressure fed booster engine and
thrust chamber. An engine stand, which was formerly used for engine testing,
will be adapted to test the new engine; and an additional stand will be
activated for the thrust chamber developmental effort.

The work will consist of procurement and installation of 80,000 gallon
liquid oxygen and 40,000 gallon fuel run tanks at the engine stand. The
stand's superstructures will be modified to support the new cylindrical run
tanks. A new 1,250 cubic feet, 5,000 pounds per square inch gaseous nit-
rogen storage vessel will be added to provide the necessary pressurant
and purging requirements. Associated modifications and additions to the
on-stand gaseous and propellant piping to interface with the new engine
will also be accomplished.

Other work will include structural modification to the existing thrust
mount structure, changes to the electrical system, provision for new hole
pattern ir the stand deflector, and modifications and addition to the on-
stand and the test control center's instrumentation and control systems.

Modification to a test stand for thrust chamber work will include those

structural, mechanical and electrical changes required to adapt the stand
for testing the new thrust chamber. A new thrust measuring system will be

CP 9-9
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added; however, the existing run tanks, with certain modifications will be
used, The instrumentation and control systems on the stand and in the test
control center will be upgraded and adapted for this effort.

PROJECT COST ESTIMATE:

Unit of Unit Total
Measure Quantity Cost Cost
Land Acquisition - —— - —
Construction $1,910,000
Engine test stands
modifications LS —_— - 890,000
Structural modifications LS —_— - (265,000
Mechanical modifications LS —_— - (385,000)
Electrical instrumentation
system modification LS - - (240,000)
Thrust chamber stand
modifications LS - - 810,000
Test control centers
modifications LS _— —— 210,000
Equipment 2,885,000
Liquid oxygen tank Each 1 -—— 1,300,000
Fuel tank Each 1 —-—— 780,000
High pressure gaseous
vessel and valves LS - - 695,000
Instrumentation and control LS - —— 110,000
Fallout Shelter (Not Feasible) — - —— . -
TOTAL $4,795,000

BOOSTER SELECTION IMPACT STATEMENT:

If a solid fueled booster is selected this project will not be required,
and the associated resources ($4,795,000) must then be applied to implement
the Addition for Systems Integration and Mockup Laboratory and the second
phase of the Structures and Mechanics Laboratory as elements of thes FY 1973
program.
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MODIFICATION OF ALTITUDE TEST FACILITIES
Arnold Engineering Development Center
Tullahoma, Tenn.

SUMMARY PURPOSE AND SCOPE:

The purpose of this project is to modify the existing J-4 Altitude Test
Cell at Arnold Engineering Development Center, Tullahoma, Tenn., and adapt
it for simulated altitude testing of the space shuttle's orbiter main
engine. This testing is required for research, development and qualification
of this engine for flight in outer space.

PROJECT JUSTIFICATION:

A key elament in the development of the reusable shuttle's orbiter is a
new high oressure, throttleable liquid oxygen/liquid hydrogen (LOX-LHjp)
rocket engine. Developmental and acceptance testing of this engine under
sea level conditions will be accomplished at the Mississippi Test Facility,
Bay St. Louis, Mississippi. However, since the orbiter vehicle will
operate at extreme altitudes, performance verification and reliability con-
siderations dictate the need for testing of the engines at simulated altitude
conditions.

The current development schedule for the orbiter main engine requires
that the first altitude test firing be accomplished early in calendar year
1975. To meet this requirement, the procurement of long lead items, esti-
mated to cost $2.0 million, will be initiated during mid calendar wvear 1972
using resources authorized and appropriated in the fiscal year 1972 Con-
struction of Facilities Program. This fiscal year 1973 request is required
to accomplish the structural, mechanical, and electrical modifications
necessary to provide an operable facility for this altitude testing.

PROJECT DESCRIPTION:

This project provides for modification of the J-4 Test Cell at the Arnold
Engineering Development Center, for the testing of the space shuttle
orbiter main engine under simulated altitude conditions. The structural
modifications of the J-4 Cell include modifications of the test capsule by
the addition of a larger door, engine handling systems, and thrust measuring
system. Mechanical modifications consist of providing additional spray
cooling nozzles, increasing the steam and cooling water supplies as well as
additions and modifications to the gas pressurant and purge system, the
gimbal hydraulic supply system and the ejector/diffuser system. The
instrumentation and controls will also be modified to meet the specific
requirements of the new engine to be tested.
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PROJECT COST ESTIMATE:

Unit of Unit Total
Measure Quantity Cost Cost
Land Acquisition —_— - ~— -
Construction $5,480,000
Modification to structural
and thrust measuring
sSystem LS - - €90,000
Mechanical system modi~
fications LS - —-— 3,130,000
Electrical system modi-
fication LS - — 1,510,000
Modification of instrumenta-
tion system LS —_— —— 150,000
Equipment - - S -
Fallout Shelter (Not Feasible) - - — _ —
TOTAL $5,480,000

BOOSTER SELECTION IMPACT STATEMENT:

It is now estimated that additional subsequent year resources in tthe amount
of about $1,320,000 will be required to complete this facility as programmed
for under the pressure fed booster concept. These additional resources are
associated with the completion of the modifications of the instrumentation
systems that normally are accomplished in the last phase of the construction
and activation. As indicated in the program schedule, if a solid fueled
booster is selected, the total requirements for this project in the amount
of $6.8 million would be provided in fiscal year 1973.
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REHABILITATION OF PROPELLANT AND HIGH PRESSURE GASEOUS SYSTEM3
Mississippi Test Facility
Bay St. Louis, Mississippi

SUMMARY PURPOSE AND SCOPE:

This project provides for the rehabilitation of the propellant and gaseous
systems serving the shuttle's orbiter main engine test facilities at the
Mississippi Test Facility, Bay St. Louis, Mississippi.

PROJECT JUSTIFICATION:

This prcject is required to provide for rehabilitation, repair, aad replace-
ment of deteriorated segments of the pressure reducing stations and the
cryogenic prcpellant systems at the Mississippi Test Facility. The work is
necessary to support the shuttle's orbiter main engine development program.

The gas reducing stations have the critical function of reducing the
pressures of the incoming supply of nitrogen, hydrogen and helium gases
from 6,000 pcunds per square inch to approximately 3,000 pounds per square
inch before delivery to the stands. These gases are then used to parform
the vital tasks of purging and pressurizing the propellant run tanks and
feed lines, end operating the control valves and instruments used in engine
static firings. Because of the high pressures which were involved, the
heavy duty which was encountered, and the subsequent inactive period,
critical components of the pressure reducing stations including pressure
reducing valves, shutoff valves, check and relief valves have deteriorated
and will therefore require rehabilitation and replacement. Similarly,
sections of the cryogenic piping which carried propellants at temperatures
as low as -4209F, and associated expansion joints, seals and valves will
also require replacement and repair.

The existing systems were built in 1965 and have been inactive for the
past two years. During their service life, the systems were subjected to
severe duty cycles resulting in component failures and the need for replace-
ment. A recent detailed study indicates that a major rehabilitaticn and
replacement effort is essential before the facilities are activated for the
shuttle's orbiter main engine testing.

Current planning indicates that the workload for testing the main engine
will be more frequent and demanding than that required to support the
Saturn S-11 stage development. To meet the engine developmental test
program requirement, it is currently planned to conduct a total of
approximately 1,000 test firings over the next five years. This will
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require almost continuous availability of propellants and regulated gas
supplies to the stands. Failure to accomplish this work now would degrade
the reliability of the propellant and gaseous systems supporting the engine
test program, and would correspondingly result in periodic stand shutdown,
costly down modes for the idle facility and personnel, propellant wastage,
and potential adverse impact on program schedules.

The work must be accomplished in the FY 1973 time frame in order to meet
the start of engine test firings planned in first quarter of calendar year
1974,

PROJECT DESCRIPTION:

The project provides for rehabilitation, replacement, and upgrading of the
gas pressure reducing stations serving test stands A-1 and A-2 as well as
rehabilitation of the propellant transfer system at the stands and in the
propellarnt storage area.

The rehabilitation work at the reducing stations will include: major
overhaul of approximately 18 pressure reducing valves and 45 control valves,
replacement of 30 valves and 14 regulators, installation of 7 new regulators
and approximately 3,950 lineal feet of distribution lines.

For the propellant system, the rehabilitation effort will include realign-
ment of 10,000 lineal feet of cryogenic piping support, replacement of 32
seals, overhaul of 14 LHy motor valves and replacement of approximately
21 check valves, 10 expansion joints, and 400 lineal feet of the cryogenic
lines.

PROJECT COST ESTIMATE:

Unit of Unit Total

Measure Quantity Cost Cost

Land Accquisition - ——— ——— ——

Construction $1,160,000
Modification to gas
pressure reducing

staticns LS —_— - 548,000

Modification to cryogenic

piping system LS —_— — 612,000

Equipment —-— — - ——

Fallout Shelter (Not Feasible) —_— — -— ———

TOTAL $1,160,000



MODIFICATION OF THE ENTRY STRUCTURES FACILITY
Langley Research Center
Hampton, Virginia

SUMMARY FURFOSE AND SCOPE:

This project is necessary to modify an existing facility at Langley Re-
search Center to provide capability for research on the shuttle's heat
shield materials and components under simulated reentry conditions.

PROJECT JUSTIFICATION:

The thermal protection systems for advanced aerospace vehicles, like
the shuttle, present unique design and development problems. Previous
manned space vehicles were designed for only one mission and a reentry
duration period of 100 seconds. The shuttle's orbiter, on the other
hand, will require that the heat shield be capable to withstand up to
100 entries, each of which would range in duration from 1,000 to 2,000
seconds. Material samples to be tested include non-metallic and metallic
substances. To accomplish the required testing, modification of the
existing facility is necessary.

The facility is required to investigate and evaluate the effects of
cyclic heat fluxes on test specimens of various materials. Emphasis
will be placed on simulating the aerodynamic and thermal effects in and
around the joints as well as the impact and interface of cyclic heating
on candidate thermal protection specimens. This will require subjecting
the material samples to repeated tests, totalling as many as 100 to 120
tests per sample. Data on material strength, creep and other parameters
will be collected and analyzed.

To meet the requirement for the great number of tests and for the long
durations cited, it will be necessary in this time frame to install three
multi-parameter simulators and a new arc heated aerothermal apparatus to
simulate shuttle entry heating.

PROJECT DESCRIPTION:

The existing Entry Structures Facility, Building 1267 will be mcdified
and upgraded in two principal areas: (1) the addition of three multi-
parameter simulators; and (2) installation of an arc heated aerothermal
apparatus and upgrading of supporting utilities.
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The three multi-parameter simulators will consist of three identical
assemblies arranged for independent operation. Each assembly will have a
vacuum chamber arranged to contain six test specimens and capable of
subjecting each specimen to a tensile load varying up to 1,000 pounds.
The specimen will be mounted in a cylindrical cluster which will be en-
closed by an electric heater and water cooling jacket.

The existing test facility will be upgraded to accommodate test specimens
25 cm long, 20 cm wide for higher mass flow rates and longer test durations
than currently exist. This will be accomplished by installing a new arc
heated aercthermal apparatus. The apparatus will consist of a new test
section, nczzle and two arc heaters of different performance parameters. To
support the operations of the new apparatus, additional power, cooling
water and air supply will be supplied from nearby facilities. Electiric trans-
formers, switchgear and controls will be installed to provide the necessary
power supply.

PROJECT COST ESTIMATE:

Unit of Unit Total
Measure  Quantity Cost Cost
Land Acquisition - - - -
Constructicn $585,000
Utilities (electrical,
cooling water and gas) LS —_— - 585,000
Equipmert: 1,050,000
Multi-parameter test
simulators LS —_— — 575,000
Arc heated aerothermal
apparatus LS - - 445,000
Transformers LS - - 30,000
Fallout Shelter (Not Feasible) - -—= -— —
TOTAL §146352000
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ADDITION FOR SYSTEMS INTEGRATION AND MOCKUP LABORATORY
Manned Spacecraft Center
Houston, Texas

SUMMARY PURPOSE AND SCOPE:

This project will provide a 35,900 square foot addition to the Technical
Service Facility, Building 9, at the Manned Spacecraft Center. This
capability is required in order to conduct engineering experiments with the
use of mockups in support of the development and integration of the shuttle
systems.

PROJECT JUSTIFICATION:

This facility is required to conduct broad experimental engineering pro-
grams ranging from simple full scale mockups for configuration definition
to more sophisticated prototypes for the integration of the shuttle's sub-
systems.

Exploratory mockup development is utilized extensively by planners and
designers of large vehicles such as ships, submarines and spacecrafts during
the conceptual stages. At that time, many problems relating to form, fit,
and functions can be identified and resolved through the use of inexpensive
mockups. Such use will most probably minimize expensive changes during hard-
ware fabrication and would therefore result in a more effective and economical
development program,

In many cases, only full-scale functional mockups provide a meaas to achieve
meaningful evaluation. As these spacecraft programs move from the design
concept phase into early development, harder system and subsystem mockups
will be required for the resolution of interfaces and solution of subsystem
integration problems. These relatively high fidelity mockups will be inte-
grated with sophisticated checkout and control electronics to evaluate
control response, adequacy, and display. Because of the shuttle vehicle
size and ccomplexity, the number of personnel to be accommodated, and cargo
transport and handling requirements, this systems integration facility is
necessary.

The need for this specific capability is in the early phases of vehicle
design and development; therefore, fiscal year 1973 funds are required.
This facility will be used later to integrate the crew module with payload
compartments and for the development of mission procedures. Mockups and
experimental hardware are currently being designed and built in support of
the shutile program. The buildings at Manned Spacecraft Center vere
primarily designed and constructed to support the development of the Apollo
Spacecraft. Consequently, there are no buildings of adequate size to
accommodate the shuttle mockup and integration activities.
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PROJECT DESCRIPTION:

This project provides for an addition to the Technical Service Facility
consisting of a 29,900 square foot high bay mockup area with a 6,000 square
foot, two story connecting wing. The high bay addition will be a steel
frame structure with insulated metal wall panels. Two large access doors
to accommodate full size mockups will also be provided.

The 50 foot clear hook height high bay area provides space for assembly and
evaluation of large mockups, an area for model checkout and test preparation,
and a component test area for assembly and engineering development testing
of large discrete spacecraft components. Two 15 ton capacity traveling
cranes are provided to assist in the handling and manipulation of the space-
craft, cargo modules and multidisciplinary models.

The connecting wing will be a steel frame structure with precast exposed
aggregate faced panels. The area will provide space for mechanical and
electrical equipment, toilets and test article storage. Access drives and
asphaltic laydown areas will be provided at both ends of the high bay
addition.

PROJECT COST ESTIMATE:

Unit of Unit Total
Measure Quantity Cost _Cost
Land Acquisition - — —-—— ——
Construction $2,346,000
Build:ing addition:
High bay SF 29,900 $66.55 1,990,000
Comnecting wing SF 6,000 38.00 228,000
Site »preparation and
utilities LS —_— - 88,000
Drives and laydown area SY 4,626 8.65 40,000
Equipmeat 199,000
15 ton bridge crane Each 2 99,500 199,000
Fallout Shelter (Not Feasible) —-— - —— —
TOTAL $2,545!Qg2
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BOOSTER SELECTION IMPACT STATEMENT:

This project represents a definite requirement, and should be accomplished
from FY 1973 Construction of Facilities resources. However, if the pressure
fed booster is selected, it becomes most essential to provide for the
pressure fed engine test facilities in this program. Consequently, within
the total resources available, this Systems Integration and Mockup Laboratory
project would be deferred to a subsequent program. Should the solid booster
be selected, sufficient resources are then available for this project with-
in the FY 1973 request in accordance with its valid requirements,

MODIFICATION OF THE VIBRATION AND ACOUSTIC TEST FACILITY
Manned Spacecraft Center
Houston, Texas

SUMMARY PURPOSE AND SCOPE:

This project is necessary to upgrade the existing Vibration and Acoustic
Test Facility at the Manned Spacecraft Center by expanding the size of the
acoustic chamber and constructing a sonic fatigue test cell. This will
provide the capability for conducting acoustic fatigue tests on full-size
segments and components of the shuttle vehicles.

PROJECT JUSTIFICATION:

This project is required to accommodate acoustic testing on full scale
test modules of the space shuttle vehicle. The shuttle's orbiter will be
subjected to several sources of severe noise impingement during launch,
boost and reentry which will significantly influence the structural design
of the overall vehicle. The astronauts' "shirt-sleeve' environment plus a
multitude of delicate instruments make it imperative that the crew be
shielded from excessive noise and that the sound level inside the compart-
ment does not adversely affect crew operation, health or the integrity of
the instruments and equipment. This facility will provide the capability
to develop a crew compartment with adequate protection from the ncise
through simulation of the acoustic effects on a compartment module.

The cargo bay which will contain delicate equipment and experiment packages,
and the tail section, which requires considerable thermal protection, will
also be subjected to severe noise and vibration stresses during launch.

These stresses will affect the structural adequacy of the fuselage, tail,
wings, coatrol flaps, as well as the thermal protection system. All of

these orbiter components as well as critical booster segments must be
evaluated experimentally. To accomplish the evaluation under the anticipated
acoustic spectrum of the shuttle vehicle, the proposed expansion of the
acoustic laboratory is necessary.
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Sonic fatigue on a thermal protection system is a new aerospace challenge.
Many of the types of thermal protection systems that are under consideration
for the space shuttle have never been used on existing spacecraft. Because
this is a new problem, a vigorous testing program is mandatory for the
successful development of a reliable, low cost reusable thermal protection
system. To accomplish this sonic testing on full scale orbiter segments
with thermal protection system, the proposed sonic test cell is necessary.

The needed capability will be required early in the engineering development
of the orbiter. This requires the facility to be operational by the end of
calendar year 1973 to support program requirements. Currently, no facility
exists which can be used to accomplish the necessary testing without the
need for extensive modifications.

PROJECT DESCRIPTION:

The existing Vibration and Acoustic Test Facility, Building 49, will be
modified in two major areas. First the Acoustic Laboratory will be modified
to accommodate testing of full size segments of the shuttle wvehicles in the
launch, boost, and entry acoustic environments. These modifications include:
increa~ing the size of the acoustic chamber by adding a 850 square foot
bay at the full height of 104.5 feet; increasing the door opening to a
height of 67 feet and a width of 46 feet; installing a 15 ton bridge crane;
providing additional low energy absorption wall and ceiling panels; in-
creasing the existing compressor room by approximately 880 square feet to
house an additional air compressor, acoustic horns and noise generators.

The sacond major modification includes a 46 foot high bay extension to the
east side of the existing facility covering an area of 2,816 square feet.
This extension will house a specially constructed sonic test cell to provide
a noise impingement and sonic fatigue testing capability for the shuttle
hardware. A data control area of 1,760 square feet will be provided in the
upper level of the test cell. Existing noise generation and control system
equipment will be upgraded to provide the needed capacities for che sonic
tests. A 15 ton bridge crane for equipment handling will also be provided.

PROJECT COST ESTIMATE:

Unit of Unit Total
Measure Quantity  Cost Cost
Land Acquisition —— — - -
Construction $1,520,000
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Unit of Unit Total

Measure Quantity Cost Cost.
Acoustic lab modification
Extend acoustic chamber CF 88,825 $2.31 $205,000
Extend compressor room SF 880 35.23 31,000
Mechanical and electrical
system LS _— —-—= 363,000
Spacial construction
features LS —— — 247,000
Sonic fatigue test lab
Building addition CF 129,500 2.33 302,000
Mechanical and electrical
system LS —_— - 241,000
Site work LS —_— ——— 131,000
Equipment 1,250,000
Horns and noise generator LS —_— ——— 230,000
Progressive wave fixture LS - ——— 204,000
Signal conditioning equip-
ment upgrading LS —— ——— 502,009
10,500 CFM compressor and
ancillary equipment LS - ——— 314,000
Fallout Shelter (Not Feasible) -— - - —=-
TOTAL $2,770,000

MODIFICATION OF THE STRUCTURES AND MECHANICS LABORATORY
Marshall Space Flight Center
Huntsville, Alabama

SUMMARY PURPOSE AND SCOPL:

The purpose of this project is to modify the data acquisition element of a
complex of structures and mechanics laboratories at the Marshall Space Flight
Center. These laboratories were originally built to support the Apollo
Program and the proposed modifications are essential to the development of
the space shuttle system.
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PROJECT JUSTIFICATION:

The stringent performance requirements placed on the structural system
of the shuttle's orbiter and booster will necessitate a thorough ground
testing program to support and verify the design. The two main critical
aspects of performance which make the design of the vehicle a difficult
task are the requirements for minimum weight, and the necessity for the
basic structure and the thermal protection system to meet the combined
effects of aerodynamic loads and vibrations that are encountered in
multiple reentries into the earth's atmosphere. To meet this develop-
ment requirement, modules of the orbiter and booster must be subjected
to similar forces in a complex ground based test program.

The vital need for this vibration-structural testing has been verified by
the aerospace contractors who conducted definition studies of the shuttle
concepts. Special test articles of the orbiter and booster assemblies
will be produced and subjected to a rigorous test program. The existing
facility as modified by this proposed work will be capable of accommodating
these test requirements.

The most pressing need to initiate the structural program is to modify
and update the existing instrumentation and data display capability in
the Structures and Mechanics Laboratory, Building 4619. This existing
system has gradually deteriorated over the past ten years, to the point
where major modification, upgrading and replacement are necessary. The
system now requires excessive maintenance effort. Replacement parts are,
for the most part, no longer '"off-the-shelf" items, and, for some items,
the initial manufacturer is now no longer in business. As a result,
replacement costs have increased considerably, and breakdowns produce
unreasonably long delays in testing. The instrumentation system mcdification
must be initiated at this time since some 24-28 months are required for
the procurement, installation and checkout of the equipment involved. Cur-
rent schedules indicate that this test program is planned to start in early
1975; therefore, fiscal year 1973 resources will be necessary for this
work.

The existing facility, with the fiscal year 1973 instrumentation modifi-
cations, will be capable of accommodating the initial test requirements
for shuttle subassemblies. Additional data channels and facility modifi-
cations, however, will be required to accommodate the fatigue testing
of the shuttle's major assemblies to be tested later. These requirements
are now estimated to cost about $2,300,000.
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PROJECT DESCRIPTION:

This project provides for modification or major replacement of 2,400 channels
of the existing digital data acquisition system, data control equipnent and
associated peripheral equipment. This peripheral equipment includes strip
charts and X-Y recorders, oscillographs and data display equipment. Associated
modificaticn to the air conditioning system, rearrangement of space, and re-
location of utilities are also included.

PROJECT COST ESTIMATE:

Unit of Unit Total
Measure Quantity Cost _Cost
Land Acquisition —_— - —-- -
Construction $125,000
Building modifications SF 1,350 $18.52 25,000
Mechanical and electrical
system LS -—— —— 100,000
Equipment: 2,295,000
Data acquisition LS —_— —— 1,010,000
Controller/converter LS - —— 600,000
Peripheral equipment LS — —_— 585,000
Equipment installation
and checkout LS - — 100,000
Fallout Shelter (Not Feasible) -—= -— -— -
TOTAL $2,420,000

BOOSTER SELECTION IMPACT STATEMENT:

The total estimated requirement for the modification of the instrumentation
system for this facility is estimated at $4.7 million. It is highly desirable
to accomplish the total requirement with fiscal year 1973 resources. How-
ever, under the pressure fed booster option, it is most urgent to provide
for the modification for the pressure fed engine test facilities, and to
assist in meeting this resource need the FY 1973 request for the Structures
and Mechanics Laboratory must be reduced to the total as indicated above.

The balance, in the amount of approximately $2.3 million, would then be
provided in a subsequent fiscal year. Should the solid fueled booster be
selected, however, it would not be necessary to defer this increment of work
and the total requirement would then be implemented from the fiscal year
1973 program at a total cost of $4,700,000.
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ADDITION FOR THE ELECTRICAL POWER LABORATORY

Marshall Space Flight Center
Huntsville, Alabama

SUMMARY PURPOSE AND SCOFRE:

This project provides for a 6,500 square foot addition to the Hazardous
Operation Laboratory, Building 4475 at the Marshall Space Flight Center and
is required to expand and augment the capability for research and develop-
ment in new electrical power generation systems for the space shuttle.

PROJECT JUSTIFICATION:

This project is required for the research, development, and evaluation of
advanced eclectrical power generation devices and integratiom of electrical
systems in support of the space shuttle program. The long duration of the
shuttle missions necessitates advancement in the electrical power field for
such vehicles. The Marshall Space Flight Center has been conducting a
limited research program in such areas as fuel cells, batteries and other
liquid and solid power sources applicable to this problem. This effort,
however, has necessarily been limited due to the lack of adequate
facilities.

The potential advantages in reliability, higher performance and reduction
in size, weight, and reusability of these power sources make further research
in this fleld mandatory. Present facilities are considered inadequate for
safe operation and testing of these shuttle electrical systems. To support
the planned work and to provide the proper capability for integrating the
optimum power devices in the shuttle overall electrical systems, the pro-
posed addition to the existing laboratory is required.

PROJECT DESCRIPTION:

This project provides for the construction of a 6,500 square foot additionm
to the Hazaxdous Operation Laboratory, Building 4475. The exterior walls
and interlox partitions will consist of concrete masonry block. §ix test
cells, four preparation areas and a mechanical equipment room will be pro-
vided. The interior partition of one of the test cells will be comnstructed
of reinforced concrete, one foot thick. The required utilities and com-
pressed gaseous supplies will also be provided.
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PROJECT COST. ESTIMATE:

Unit of Unit Total

Measure Quantity Cost Cost

Land Acquisition - -—= o o=
Construction $284,000
Site work and utilities LS - .- 40,000
Building addition SF 6,500 §37.54 244,000
Equipment: LS --- - 36,000
Fallout Shelter (Not Feasible) ~== --- - ===
TOTAL 3320,000

MODIFICATION OF ACOUSTIC MODEL ENGINE TEST FACILITY
Marshall Space Flight Center

Huntsville, Alabama

SUMMARY PURPOSE AND SCOPE:

This project is required for the modification of the existing Acoustic
Model Engine Test Facility at the Marshall Space Flight Center and is needed
to accommodate the space shuttle model engine test requirements. The
capability to conduct model engine testing is required for early solutions
to many problems associated with induced vibrations, noise effects cduring
lift~off and flight, and the design of launch facilities.

PROJECT JUSTIFICATION:

This project will provide an invaluable research tool for the solution of
acoustic and propulsive system problems involved in the development and
application of the propulsion system for the shuttle. The existing facility
provided vital support in defining and coping with the acoustic fieid and
the propulsive configurations of the Saturn boosters. The proposed modifi-
cations will enable this facility to provide the required comparable support
for the greatly different and more exacting requirements of the planned
shuttle propulsion system.
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The shut:tle's booster and orbiter, as presently planned will use new propul-
sion systems for which there is little information relative to the resulting
acoustic fleld. The orbiter will use liquid hydrogen/liquid oxygen engines
with a thirust chamber pressure of approximately 3,000 pounds per square inch.
The booster will use a cluster of up to seven pressure fed engines, generating
a total thrust level of approximately 7-8 million pounds. A critical and
urgent requirement exists to evaluate, study and definitize the accustics
generated by these new vehicles. The proposed facility, using scaled model
engines of the basic propulsion concepts, will meet the program requirements
in the most efficient way.

The specific contribution of this facility will include: (1) conducting
scaled model engine tests to determine the effects of acoustically induced
vibration and noise during lift-off and flight; (2) providing acoustic
scaling information from single engine to cluster engines; (3) evaluating
and verifying the design of the high pressure thrust chamber of shuttle's
orbiter main engine in terms of combustion dynamics, heat transfer, chamber
cooling and life cycle capability; (4) developing data on the influence of
such parameters as nozzle contour and propellant mixture ratio on fthe
specific impulse of the new engines; and (5) determining optimum launch pad
configurations and deflector requirements.

The existing facility was configured to test model engines using RP-1
fuels., The proposed modification will provide the liquid hydrogen capability
and upgrade the high pressure gaseous supply capability necessary Lo meet
the model engine test requirements for the shuttle vehicles.

PROJECT DESCRIPTION:

This project provides for accomplishing modifications required at the
existing Acoustic Model Engine Test Facility, Building 4540, and at the
remotely located gaseous supply area to achieve the increased capability
required to test scaled model rocket engines of the shuttle vehicles.
Modifications to the acoustic facility include: (1) installation of
existing liquid hydrogen run tanks, storage vessels and the associated
transfer and distribution system. A new hydrogen fuel dump line and burn
stack will also be provided; (2) procurement and installatiom of new high
pressure gaseous hydrogen storage batteries and fuel distribution lines,
and upgrading the instrumentation system for hydrogen detection; (3) in-
creasing the liquid oxygen on-stand capability by installing an existing
run tank, modifying the feed lines and upgrading the gaseous nitrogen
pressurization system.

The work at the gaseous supply facilities includes an extension of 2,000
square feet to house existing nitrogen compressors; comstruction of a
concrete pad of some 3,600 square feet to support the installation of an
existing hydrogen storage tank, relocation and installation of hydrogen
pumps and a vaporizer; and the installation of gaseous supply lines to
the model engine test stand.
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PROJECT COST ESTIMATE:

Land Acquisition
Construction

Model engine stand
modification;

Modifications and
additions to pro-
pellant and gaseous
systems

Modification of liquid
oxygen propellant and
gaseous systems

Modification of instrumen~-
tation and control system

High pressure gas supply area
modi.fication:

Extension to nitrogen
compressor facility
Modification to gaseous
hydrogen vaporization
facility

High pressure gas
dlstribution system

Equipment

Gaseons hydrogen storage
vessels

Fallout Shelter (Not Feasible)

Unit of
Measure

LS

LS

. LS

SF

LS

Ls

LS

Quantity

TOTAL

Unit Total
Cost Cost
$1,921.000

- 693,000
——- 242,000
- 161,000
$32.50 65,000
- 225,000
——- 535,000
509,000

- 509,000
ﬁ2'430|000
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MODIFICATIONS OF MANUFACTURING AND FINAL ASSEMBLY FACILITIES

Various Locations

SUMMARY PURFOSE AND SCOPE :

The purpose of this project is to modify and alter facilities so that they
may be used for manufacturing and final assembly of major elements of the
shuttle system. Although a specific plant has not yet been selected, the
facility modifications required have been determined on the basis of detailed
engineering analysis of the manufacturing requirements related to the space
shuttle. The estimated costs of facility modification shown in this project

has been developed using the Michoud Assembly Facility, New Orleans, La.,
as the basis for the work involved.

PRQJECT JUSTIFICATION:

The space shuttle planning is currently based upon achieving a first manned
orbital flight in calendar year 1978, The intervening period will require
the development, manufacture, assembly and test of the shuttle orbiter and
booster. To achieve these goals, the assembly of structural test articles
of the booster and orbiter must be initiated late in the calendar year 1973,
and the assembly of the first flight vehicles must be started by mid calendar
year 1974. Correspondingly, the required assembly facilities must be
operationally ready by these dates in order to support the program. To meet
these milestones, fiscal year 1973 resources are necessary to initiate the
facility modifications which will be required.

The proposed modifications are necessary to adapt the existing high bay
areas for final assembly and checkout of the booster, orbiter and external
propellant tanks of the orbiter. Modifications to structures and utilities
as well as equipment rearrangement will be necessary to provide operable
work stations especially tailored to the geometry, weight, and other
characteristics of the vehicle assemblies.

These work stations are essential to produce and assemble the booster's
tanks and thrust structure, accomplish final assembly for the orbiter, and
provide a weld assembly area for the liquid hydrogen/liquid oxygen external
tanks of the orbiter. The follow-on facility modification required for
final assembly of the booster itself and the orbiter's external tanks are
planned for accomplishment from subsequent year resources.

PROJECT DESCRIPTION:

This project provides modifications to existing manufacturing and assembly
space required for the assembly of the shuttle's orbiter and subassembly of
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the booster and external propellant tanks. The major work stations to be
provided are:

Booster Fac:ilities

1. Mockup fabrication area for producing wood and metal mockups
of booster subassemblies.

2. Manufacturing and subassembly areas including a weld station
for welding tank bulkhead skin into cylindrical sections, and a chemical
cleaning areca for the welded sections.

3. Heat treatment station for strengthening the metallic properties
of the booster tanks.

Orbiter

1. Structural buildup and thermal protection stations for producing
the major subassemblies, such as the fuselage, wings and vertical
stabilizers, and then installing the thermal protection system.

2. Final assembly of the orbiter for joining together the major
subassemblies.

Orbiter External Liquid Hydrogen/Liquid Oxygen Tanks

1. A welding subassembly area for producing the intertanks and
interstage.

2, Structures subassembly areas to join the tank components.

The types of facility work required to provide the above stations include
modifications to: concrete foundations, structural steel frames, platforms,
large steel doors, relocation of utility lines and extension of structural
members. WModification to the air conditioning and the overall lighting
systems will also be required.

PROJECT COST ESTIMATE:

Unit of Unit Total
Measure Quantity Cost Cost
Land Acquisition --- -—-- == ==
Construction $6,890,000
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Unit of Unit Total

Measure Quantity Cost Cost

Booster assembly facilities LS - ---  $3,360,000

Orbiter assembly facilities LS - e 1,220,000
External liquid hydrogen/
liquid oxygen tamks sub~

assembly facilities LS - —— 2,310,000

Equipment .- --- --- .-e

Fallout Shelter (Not Feasible) w—e o= o . ot

TOTAL 16“ 890,000

BOOSTER SELECTION IMPACT STATEMENT:

If a solid fueled booster is selected, current planning indicates that its
assembly would most probably be accomplished at a contractor-owned plant,
In this case, the booster assembly facilities included in this project
would be deleted, and additional work for the external tanks added to the
project. The scope of this FY 1973 project would themn be reduced to
$5,540,000. This amount would be necessary to fund the modification for
the orbiter assembly facilities (§$1,220,000) and the orbiter external
liquid hydrogen/liquid oxygen tanks welding and structures subassembly
areas ($2,310,000), as indicated above, as well as the provision of
pneumatic test facilities and major assembly facilities ($2,010,000)
which are required to support the external tank assembly. In either
case, additional resources will be required in subsequent years to com-
plete this work.

SUMMARY PROJECT COST ESTIMATE:
Booster Configuration

Pressure Solid
Fed Fueled
Main Engine Test Facilities $11,435,000 $7,960,000
Research and Development Facilities 9,575,000 14,400,000
Manufacturing and Final Assembly
Faclilities 6,890,000 3,540,000
TOTAL §27 200,000 $27 200,000
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FUTURE Cof ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

To support the pressure fed booster configuration it is estimated that
between $20-25 million will be required for these projects in subsequent
years. This includes approximately $3.7 million in modifications for a
second pressure fed engine test stand, a minimum of $2.3 million for the
second phase of the Modification to the Structures and Mechanics Laboratory
at Marshall Space Flight Center, and $14-19 million for the manufacturing
and final assembly facilities. If a solid booster is selected, then the
future funding required is estimated to be §8-11 million. The reduction
is the result of the deletion of requirements for pressure fed engine
test facilities and manufacturing and final assembly facility needs
associated with the pressure fed booster.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES

FISCAL YEAR 1973 ESTIMATES

REHABILITATION AND MODIFICATION OF FACILITIES

Office of Organization and Management Project:

Rehabilitation and modification of facilities...
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

INSTALLATION SUMMARY
CONSTRUCTION OF FACILITIES
FISCAL YEAR 19_73_ BUDGET ESTIMATES

(Dollars in thousands)

NASA INSTALLATION

Various locations

COGNIZANT PROGRAM OFFICE FOR INSTALLATION
Office of Organization and Management

LOCATION OF INSTALLATION

Various lLocations

COUNTY

Not Applicable

NEAREST CITY
Not Applicable

INSTALLATION MISSION

PROJECT LINE ITEM

FY 1959
THRU
CURRENT YR

Fy 19.73 FUTURE TOTAL
(Estimated YEARS ALL YEARS
(Estimated) (Eatimated)

Rehabilitation and Modification of O&M

Facilities at Various Locations

34,328

11,580 -0- Not
Applicable

TOTAL

11,580

NASA FORM 1029 _uUN 69 PREVIOUS

EDITIONS ARE OBSOLETE.

NASA-HQ
CF 10-1



CONSTRUCTION OF FACILITIES

FISCAL YEAR 1973 ESTIMATES

PROJECT TITLE Rehabilitation and Modification of Facilities
at Various Locations

FY 1973 CoF ESTIMATE $11,580,000

COGNIZANT INSTALLATION: Various Locations

LOCATION OF PROJECT: Various Locations

COGNIZANT PROGRAM OFFICE: Office of Organization and Management

FY 1972 AND PRIOR YEARS CoF FUNDING:

Planning and Design $3,003,350
Rehabilitation and Modification 31,325,000%

Total FY 1972 and Prior Years $34,328,350

* NOTE: For this activity as previously structured and funded from CoF

T cnly; does not reflect facility projects estimated to cost less

than $250,000 and previously funded in the R&PM and R&D appro-
priations.

SUMMARY PURPOSE AND SCOPE:

To provide for the rehabilitation and modification of facilities at NASA
field installations and Government-owned industrial plants engaged in NASA
activities., Included in this project are those rehabilitation and modi-
fication facility needs for FY 1973 which can be foreseen at the time of
the submission of these estimates, and which are estimated to cost less
than $500,000. The purpose of this program is to protect, preserve and
enhance the capabilities and usefulness of existing NASA facilities, and
to insure the continued safe, economical and efficient use of this physical
plant.
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PROJECT JUSTIFICATION:

At its initial cost, the existing NASA physical plant totals about: $5.5
billion (June 30, 1971). This physical plant inventory is composed of two
major segments. The first and oldest segment consists of the research
centers and industrial plants which are now, in many cases, over 25 years
old. For example, at Langley Research Center, Virginia, approximately
50% of the buildings are over 20 years old and 15% are over 30 years old.
The second segment of this physical plant inventory is composed of
facilities acquired more recently to support the Manned Space Flight program.
However, even these facilities are rapidly approaching 10 years in age and
are beginning to show the effects of exposure to hard and continued usage
which has also had its effects to an even greater degree on the older seg-
ment c¢f the plant. Both segments have, in addition to age and usage,
experienced a history of changing utilization and adaptation.

A continuing program of rehabilitation and modification of these facilities
is requirec to:

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

b. Insure the continued reliable availability of these facilities and
their operational capabilities as applicable.

c. Improve the capabilities and usefulness of these facilities in terms
of NASA mission accomplishment, and to overcome the cumulative effects of
obsolescermnce.

d. Provide a better and safer environment for personnel.

This project includes only facility rehabilitation and modification type
work having an estimated cost of less than $500,000. The work covered
in this project is of such a nature and magnitude that it cannot be
accomplishad by routine day-to-day facility maintenance, or by related
routine facility work efforts which are otherwise provided for in other
than CoF estimates. Rehabilitation and modification work estimated to
cost $500,000 or more is reflected as a major CoF project. Not included
in this project are the minor construction of facilities (nmew and addition
type projects) required in FY 1973, This latter requirement is provided
for by a separate CoF project included in this submission.
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PROJECT DESCRIPTION:

Items of rehabilitation and modification type work proposed to be accom-
plished within this program for FY 1973 are outlined under "Project Cost
Estimate" and total $11,580,000. Of this total, $10,930,000 is related to
specific and discrete work packages at designated NASA installations. The
remaining $650,000 relates to that minor rehabilitation and modification
type work estimated to cost less than $50,000, the nature and purpcse
of which is the same as for that work specifically delineated but which,
because of their individual small size, are not listed by item.,

At this time these items, as presented, are considered to be of the
highest priority. They have been carefully selected from lists totalling
over $40,000,000. The request for $11,580,000 represents a most mcdest
increment :in relation to the existing 'backlog'" of this type of work,
which must be provided for over the next several years. For example,
the FY 1973 estimate includes about $7,500,000 for the Aeronautics and
Space Technology installations at Ames, Flight, Lewis and Langley
Research Centers as well as Plum Brook Station. Of this amount
$3,715,000 is included in this project and the balance is reflected as
separate CoF line items. A recent survey conducted for NASA by an
architect/engineer firm at these installations indicated about $90,000,000
of rehabilitation and modification type work should be undertaken as a
phased program over the next several years to place these installations
on a more eccnomical and efficient operating basis. This survey is being
refined and its concept expanded to other NASA installations in order to
provide an improved NASA-wide base for this specific program. However, it
is clear that Agency rehabilitation and modification of facilities needs
are extensive. As indicated above, the projects in this request are con-
sidered to be of the highest priority on the basis of relative urgency
and expected return on the investment involved. It is recognized, however,
that during the course of the year some rearrangement of priorities may be
necessary and it is realistic to assume that a change in some of the items
to be accomplished within the allocated resources may be required.

The rehabilitation and modification items, as covered by this estimate,
relate to the following broad categories of facilities:

a. Utility Systems $2,250,000
b. Fire Detection/Protection

Systems $1,195,000
c. General Purpose Buildings $495,0Q0
d. Technical Buildings/Structures $6,248,000
e. Pavements and Drainage $292,000
f. Building Exteriors and Roofs $440,000
g. Other work $660,000
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The FY 1973 requests for facility rehabilitation and modification work is
directed toward the most urgent current needs for work of this type in the

continuation of this essential program at NASA installationms.

PROJECT COST ESTIMATE:

REHABILITATION AND MODIFICATION

1. OFFICE OF MANNED SPACE FLIGHT

A. Kennedy Space Center

(1) Rehabilitation of Road

Provides for the resurfacing of about three
(3) miles of Beach Road westerly from the junction with
Kennedy Parkway. The remainder of the road (3.1 miles)
to the intersection with Titusville Road was resurfaced
in 1964, Resurfacing of this second half of Beach Road
with hot asphaltic concrete is now required to eliminate
depressions, settlement, and pavement cracks which are
rapidly becoming a hazard to safe driving.

B. Manned Spacecraft Center

(1) Rehabilitation of Utility Systems

Replaces 119 valves and 60 expansion joints
in steam znd chilled water distribution lines located in
utility tunnel. In the chilled water and steam distribution
systems, valves have become inoperative and expansion joints
leak. Replacement is needed to prevent maintenance shut-
downs, protect personnel and other systems and equipment,
and preveni: system failures,

(2) Rehabilitation of Utility Control System
Computer Area, Building 24

Provides for the rehabilitation of the area
needed to accommodate the replacement of the existing
DDP-24 computer system with a new general purpose digital
computer system in the central heating and cooling plant.
The computer to be installed is excess to other needs and
will interface with the existing data acquisition hardware,
and will have the capability to satisfy all the requirements

$11,580,000

(3,715,000)

70,000

70,000

140,000

117,000
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of the rezl time utilities control system program and
associatec systems management functions. Upgrading of
the existing system is not practical because of equip-
ment obsclescence and excessive cost of repairs.
Additionally, operational and maintenance history shows
that the continued use of the present computer system
is neither economical nor reliable.

(3) Rehabilitation of Building Air Conditioning
and Heating Systems

This project provides for the replacement
of the multiple direct expansion air conditioning
systems in Thermal Chemical Test Facility, Building
350; Thermal Chemical Space Chamber Facility, Building
351 and Component Test Facility, Building 356. This
will be done with a central condensing unit and chilled
water system for each building. The work includes the
removal of the existing units and the unusable com-
ponents as well as the modifications to the duct work
and the controls. Duplex compressors will be provided
for each of the building central units to improve re-
liability. The air handlers, coils, boilers, and hot
water systems will be modified to provide effective
and reliable environmental control systems. The present
arrangement of equipment is neither adequate nor reliable
to support long duration tests (50-80 consecutive days)
as required by Skylab and follow-on programs. Also, the
maintenance costs and corresponding downtime have reached
unacceptable levels. This is Phase 1 of a three-phase pro-
ject totelling about $600,000.

(4) Rehabilitation of Roofs

This project provides for the rehabilitation
of the roofs on several buildings including but not limited
to Buildings 7, 13 High Bay, 14, 15, 16, 29, 30, 31, 36, 49,
and 440. 1In general, the work involves the repair of
copings, coping joints, flashings, parapets, and perimeter
hard rubber joints. The work also provides for the cutting
and repairing of blisters, the application of a resaturating
agent to the old roofing felts, and the furnishing of new
roofing materials where needed. This work is necessary to
preclude damage not only to the buildings, but also to their
contents. This is Phase 1 of a two-phase project totalling

452-806 D - 72 - 18

$200,000

100,000
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about $200,000. The deterioration in the above roofs
caused by blisters, weathering, and sealant failures at
the edges of the buildings has caused damage to interior
equipment, ceiling panels, walks, floors, electrical
panels, and structural members.

(5) Modifications and Rehabilitations of the
Photographic Laboratory, Building 8

This project provides for various modifications
to rehabilitate deteriorated chemical piping and leaking
valves, tc install four underfloor drain lines, and to
connect all chemical waste systems to these central drains.
Installation is also included for a Government surplus
film processor, relocation of a black and white Versamat
processor, relocation of stainless steel sinks and associated
plumbing in the film processing laboratories. 1In addition,
the project includes installation of recycling systems to
eliminate objectionable waste discharges.

(6) Rehabilitation and Modification of "Zero-G
Facility"

This project provides for refurbishing this
facility and surrounding area. The interior and exterior
walls of the water immersion facility, floors, access
stairways, and safety equipment will be cleaned and re-
painted. The preceding work is required to counteract
corrosion in this crew training facility. It also pro-
vides for the modification of the computer and support
equipment areas. These modifications ccnsist of
electrical work, changing visual drive cabling, relocating
and adjusting the air conditioning ductwork, and rehabilita-
ting the computer hardware areas. This work is required to
reconfigure and upgrade the flight crew simulator areas for
support of Skylab and follow-on manned space flight programs.

(7) Modification of Laboratory Area in Flight
Operation Office, Building 4

This project provides for the modification
of the laboratory areas in the central core of all three
floors. These modifications consist of electrical work,
reconfiguration of the area, and realigning and balancing

$250,000

130,000

80,000
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the air conditioning system. This work is required to
reconfigure and upgrade the laboratory space in the
central core of the building for support of Skylab

and follow-—-on manned space flight programs.

(8) Modification of Systems and Work Areas,
Space Environment Simulation Laboratory, Building 32

This project provides for modification to
the various systems and work areas required to service
the environmental chambers. The work will include
modification to the heating system to accommodate exhaust
from the chambers, installing liquid nitrogen lines
for Chamber B, modifying Chamber A to improve maintain-
ability and control air pollution, and modifying an
area to be used for the repair and adjustment of solar
xenon lamps. The present system for heating the gaseous
nitrogen is inadequate. The liquid nitrogen system for
Chamber B will control the backstream contamination
from the diffusion pumps to prevent contaminating
sensitive experiments and other test articles. The air
pollution control work will reduce the amount of solar
lamp carbon dust being released to the atmosphere. The
area for working on xenon lamps will provide for efficient
servicing of solar lamp system modules near the chamber
with adequate environmental control.

(9) Modifications of Air Conditioning and
Electric Power Systems Mission Control Center,
Building 30

This project provides for installation of
additional feeders, breakers, ducts, panels, and trans-
formers tc increase the electric power service between
the Emergency Power Building 48 and Building 30, and for
the installation of additional air conditioning equipment
to increase the cooling capacity for the second floor
area of Building 30. This work is required to provide
for the increased power requirements and the increased
air conditioning load resulting from conversion to Skylab
support. The Skylab program requires the installation
of additional computers, consoles and auxiliary equipment
which will place an additional load on the power and air
- conditioning systems. The existing air conditioning

$293,000

130,000
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system is marginal for the mission operations

wing of the building. The Skylab program will re-
quire additional equipment and personnel which
will overload the existing air conditioning
system.

(16) Modification of the Computer Support
Equipment Area Central Data Office, Building 12

This project provides for the disconnection
and removal of a substantial amount of non-computer data
reduction equipment, two Univac 1107 computers, and
two Univac 1106 computers, and for the installation
of new ncn-computer data reduction equipment and one
new Univac¢ 1110 computer, replacement of the modified
flooring in the equipment area, installation of new
power anc signal cables, and modifications to the air
conditioning system to accommodate the new equipment.
This project is required to meet the requirements im-
posed by the change over from the Apollo program to
the Skylab program. Also, a cost reduction is realized
by the exchange of the two Univac 1106 computers for
one Univac 1110. This modification will provide the
capability to support the Skylab mission.

C. Marshall Space Flight Center

{1) Modification of Structures and Mechanics
Laboratory, Building 4619

Provides for modification of existing
electrical power, heating, air conditioning, water and
sewer systems, and office and laboratory space. This
work is required to permit installation of special test
equipment to be used in evaluation of various shuttle
project concepts and to provide more effective manage-—
ment of payload development efforts.

(2) Modification of Acceleration and Test
Facility, Building 4476

Provides for modification of the Optical Test
Tower in Building 4476 and installation of a vertical
vacuum test chamber. The test chamber will be approximately

560,000

1,555,000

200,000

130,000
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9.5 feet by 55 feet and provide a vacuum of 10-2 torr.
This increased test capability will be used to measure
tolerances of mirrors and to test optical systems
required in future flight programs.

(3) Rehabilitation of Missile Assembly
Shop and Office Building 4705

Provides for upgrading of lighting and air
conditioning for approximately 9,000 square feet of
office area and replacement of thirty defective insulated
windows on the west side of this building. A central
air conditioning system will be installed to replace
existing window units which have insufficient cooling
capacity, and are worn out and costly to maintain.

(4) Modification to High Pressure Gas Pro-
pellant System

Provides for replacement of six 14,000
gallon liquid nitrogen storage tanks with six 25,200
gallon tanks obtained from surplus. Included are re-
moval of old foundations, installation of new foundations,
new vacuum jacketed connecting piping and extension of
roofs and catwalk for protection of operating personnel.
The existing 14,000 gallon tanks are old and unreliable
with at least one tank out of service at all times for
repairs. The increased capacity provided by the
25,200 gallon tanks is required to meet future test pro-
gram demands for liquid and gaseous nitrogen storage.

(5) Rehabilitation of Printed Circuit Board
Facility, Building 4741

Provides for rehabilitation of the machine
and plating shops and the development and etching rooms.
Includes installing new doors, modifying and improving
floor drainage, installing acid resistive floor tile
in the plating shop, refurbishing of ceilings and up-
grading of ventilation and lighting systems. Also,
includes rew or modified utility connections for forty
pieces of existing equipment. This work is required to
(1) expanc capacity to manufacture new types of printed
circuit boards, (2) incorporate new processes into current

$50,000

100,000

80,000
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capability, (3) upgrade substandard work areas, (4)
eliminate potential environmental health and safety
hazards, and (5) rearrange equipment for improved
operating efficiency.

(6) Modification of Guidance and Control
Building 4487

Provides for modification of an area in
this building for the monolithic and hybrid microcircuit
mask making facility. The area will be rearranged into
three rooms to house special equipment for making and
inspecting precision high resolution glass masks, an
air lock and a developing room. The equipment and
developing rooms will be provided with clean room
environment: of Class 10,000 and Class 30,000
respectively. This facility provides floor area
and equipment necessary to expose, develop, and in-
spect high resolution glass masks. High quality
glass masks of one micron accuracy and highly
specialized capabilities in making photographic
master masks are essential to continuing improve-
ment in production technology for microcircuit
devices.

(7) Modifications of Guidance and Control
Building 4487

Modify 2,600 square feet of laboratory space
in Building 4487 to provide: (1) Class 1,000 clean
benches for use as a photolithographic laboratory; (2) a
Class 10,000 clean room for etching, diffusion, metal-
ization and wafer probe; and (3) chemicals and equipment
storage. Improved capability is needed to assist in
solving existing problems encountered in applications
of integrated circuits to space systems. The proposed
clean rooms will provide proper environment for tightly
controlled experiments to help solve current applications
problems and for fabrication of microscopic and high
purity material required in monolithic microelectronics.

(8 Rehabilitation of Environmental Controls in
Missile Assembly Shop Building 4705

Provides for replacing existing environmental
control equipment in two former engine cell rooms, totalling

£75,000

100,000

50,000

CF 10-11



3,400 square feet. The new units will have necessary
capacity to control humidity to 507% under all operating
conditions and to filter particulate matter to a Class
10,000 cleaa room standard. This upgrading is required
to conform to process specifications for tube brazing
and insulating of flight hardware items.

(9) Modification of Assembly Building 4656

Provides for relocation of hydraulic facilities
from the Guidance and Control Building 4487 to Building
4656, Includes construction of: (1) a pit to install an
existing engine - vehicle dynamic load simulator; and (2)
an actuator test fixture for variable actuator test con-
figurations. This work is required in the development
and testing of actuators for space vehicle guidance and
control systems.

(10) Modification of Equipment Test Shop
Building 4728

Modify 1,800 square feet of shop space to
provide an Electrical Circuit Layout Processing Laboratory
for processing electric circuit layouts into master pattern
films, negatives and other art work necessary to manufacture
printed circuit boards and microcircuit devices. Includes
partitions to provide six laboratory rooms, new lighting,
floor tile, humidity controlled air conditioning, and
plumbing and electrical outlets for installation of existing
equipment. Existing facilities are inadequate in size,
arrangement. and ability to be kept sufficiently clean to
produce acceptable products for use in manufacturing printed
circuit boards. An upgraded capability is urgently needed
for this inportant work.

(11) Rehabilitation of Guidance and Control
Building 4487

Provides for rehabilitation of environmental
control system and fire protection on the first and second
floors of Wing A. 1Includes reworking of temperature and
humidity control equipment, and installation of fire walls,
fire detection and prevention equipment. Environmental
control equipment was installed on an improvised basis as
assignment and use of Wing A changed over the years and

$90,000

70,000

50,000
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requires upgrading to reduce maintenance costs and provide
a satisfactory operating environment. Because of space
realignments and changed occupancies, additional fire
safety measures are required to meet standards.

(12) Rehabilitation of Power Distribution System
in Storage and Office Building 4471

Rewire electrical distribution to and within
this building; consolidate six transformer banks into one;
eliminate fifty panel boards; rearrange feeder and load
circuits. The existing electrical distribution system
has been meodified and expanded for the past 15 years to
conform to changes in utilization of Building 4471. As
the need zrose, a new substation was installed and power
distributed internally for the particular function involved.
This acticn led to a conglomeration of transformers, panels,
feeders and long runs to various loads. At the present
time, certain systems are overloaded and other systems
contain hardly any load. Low voltage conditions are
produced, as systems become overloaded and new distribution
transformers are required, thus adding to the conglomeration.
This condition will continue to pyramid as functional changes
occur. The present system has become costly to maintain,
extend and operate, and should be modernized and updated
to meet current and future occupancy needs. This provides
for Phase .. of this work.

(13} Modification of Space Science Laboratory,
Building 4481

Modify 14,000 square feet to include air
conditioning and heating, partitions, ceilings, lighting,
utilities, exhaust fans and hoods. The modified space
will be usied to consolidate space physics research re-
quired to support development of launch vehicles and
spacecraft., Present Space Sciences Laboratory activities
are located in Building 4481 and 4331. The latter building
is a converted W.W. II manufacturing building constructed
of steel frame and cement asbestos siding. It is in very
poor condition, not economical to repair, and is scheduled
for demolition when the required modification is completed
and space research activities are consolidated in Building
4481,

$212,000

140,000
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(14) Modification of Surface Treatment Facility
Building 4760

Provides for modifications of existing space
and construc:ion of two additions, totalling 2,300 square
feet to the existing surface coating facility in Building
4760. A 27 by 33 foot section of the existing large
spray booth will be modified to permit installation of
two bench type spray booths, each 10 x 10 x 8 foot high,
equipped to flow conditioned and filtered air over objects
being surfacs coated. A new 26 x 28 x 28 foot high spray
booth will be provided to surface coat objects in similar
fashion up to 22 feet diameter and 24 feet high. Necessary
modifications will be made in the refrigeration and air
handling system to provide the conditioned and filtered
air flows to Class 100,000 clean room standards. This work
is needed to provide increased capability to properly apply
thermal control (low solar absorptance to infrared emittance
ratio) coatings to large size experimental, developmental
and aerospace flight hardware objects. This will complete
the work initiated in FY 1971.

D. Michoud Assembly Facility

(1) Rehabilitation of Drainage System

Replace pipe and catch basins north and
south of Saturn Boulevard and west of Venus Drive.
Original system was installed in 1943. Pipes and basins
have deteriorated to the point where they must be re-
placed to provide adequate drainage.

(2) VFire Protection System in Computers and
Office Building 901 (Slidell)

Provides for installation of a fire pro-
tection system in Building 901 at Slidell (110,500 SF).
At the present time, this building has a fire detection
system, but is not protected by a sprinkler system.
This facility provides computer services for Michoud
Assembly Facility and Mississippi Test Facility. The
computer equipment contained in this building is valued
at $20,000,000 and the facility structure is valued at
$4,500,000. Project is required to provide protection
of high value equipment and facility. This provides for
the high priority features of a total project estimated
to cost $265,000.
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E. Mississippi Test Facility $.100,000

(1) Modification to Air Conditioning System
in Component Test Facility Building 8100 100,000

Provides additional air conditioning and
humidity control for the instrumentation and standards
laboratories relocated from Building 1105. Present
system has insufficient capacity to provide proper
environmental contreol for the computer equipment and
instrumentation associated with these relocated
laboratories and must be updated to meet required
tolerances.

F. Varicus Locations 245,000

(1) Rehabilitation and Modification of Industrial
Plants 245,000

This project provides for rehabilitation of
the facilities, utilities and support systems as required
at NASA industrial plants in order to maintain the
facilities in a serviceable condition to meet basic
functional needs. This work involves necessary repair of
water, sewage, heating and power lines, storm drains,
parking lots, air conditioning and building equipment
associated with the industrial plants at locations such
as Canoga Park, Downey, and Santa Susana, Califormia.
There is significant investment in the facilities at the
industrial plants which must be protected by a com-
prehensive program of repairs and replacement. The
majority of these facilities were constructed 20 to 30
years ago and many are now in need of rehabilitation. This
project will include the type of work required to protect
the Government investment, prevent deterioration and
maintain the facilities in a serviceable condition.

2. OFFICE OF SPACE SCIENCE (2,450,000)
A. Goddard Space Flight Center 1,005,000

(1) Modification of Fire Protection Systems
in Buildings 1, 4 and 12

(a) Space Projects Building 1 (25,000 square
feet): Sprinkler protection was provided in the computer

CF 10-13



and telephcne equipment areas of this building in FY 1970.
This proposed project will provide like sprinkler pro-
tection for the first and second floors which contain the
highly combustible magnetic tape and punch card libraries,
key punch equipment, programming activities and scientific
and administrative office areas. This is a continuation
of the phased program of fire protection and completes

the work presently required in this building.

(b) Laboratory Building 4 (35,000 square
feet): This building houses thermal design, optical
measurement:s, coatings and radio telemetry activities.
Components and spacecraft for future flights are housed
and tested in this building. A significant fire could
result in major delay in flight schedules as well as high
dollar property loss. This proposed work will complete
the fire protection program for this building.

(c) Tracking and Telemetry Laboratory
Building 12 (90,000 square feet): This building houses
the Time Standard Facility in addition to the Manned
Mission Support and Laser Development Laboratories.
The provision of adequate fire protection is essential
to avoid high value loss and program mission delay. The
Time Standard Facility coordinates signals between space-
craft and critical network command and control computers
in Building 14. The work proposed here will complete
all presently envisioned work.

(2) Modification of ERTS Data Handling Area
Building 23

Provides for modification of 5,000 square
feet of data handling and support areas on the third
floor of Building 23 and includes: The Image Generating
Facility; electronic maintenance and support areas;
improvement of air conditioning and humidity controls
for equipment areas and provision of a materials
handling device for film and finished product handling.
Modifications to Earth Resources Technology Satellite
Data Handling Area on the third floor are necessary
to meet changing and increasing program requirements.

$100,000
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(3) Replacement of Cooling Towers, Buildings
1 and 3

Replaces five existing cooling towers including
three on Building 3 with a total of 500 ton capacity and
two on Building 1 with a total capacity of 625 tons. These
10-year old towers have deteriorated badly and require re-
placement to avoid high recurring maintenance cost and
frequent outages.

(4) Modification to 40-foot Coil Building at
Magnetic Test Facility

This project provides (1) temperature and
dew point control to maintain temperature below 500F at
all times, and (2) filtration and air wash equipment for
contaminaticn removal. Included are an air plenum chamber,
mechanical equipment room addition, and modifications to
ductwork and refrigeration system. These modifications
are required to provide improved environmental test
conditions and avoid the many delays and abbreviated tests
and experiments which have occcurred in the past due to poor
test envirornment.

(5) Fehabilitation of Road System

Provides for resurfacing of 9,000 square yards
of existing asphalt surface roads, replacing approximately
1,000 square yards of badly cracked asphalt paving adjacent
to buildings, regrading and relining ditches and modifying
roads to improve traffic flow. Original road design pro-
vided for light duty traffic; however, traffic with heavy
wheel loads have, of necessity, been required to use certain
of the roads in the shop area. Consequently, road surfaces
and their bases are now showing the effect of this hard
use and must be repaired to prevent further deterioration.
In some low areas ground water conditions have affected the
supperting capacity of the subgrade requiring resurfacing.
This is the initial phase of a comprehensive program to
improve roads and drainage systems at GSFC.

(6) Modifications to Computer Facilities

Provides for modifications to data processing
areas in eight buildings, including electrical, mechanical
systems and partition and floor changes to suit equipment
changes and replacements. Equipment changes are required

$75,000

245,000

100,000
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to meet changing technical requirements of various
R&D programs. Buildings involved in this project are
Nos. 1, 3/14, 7, 18, 22, 25 and 26. The associated
data processing system equipment modifications and its
installation will be funded under the R&D program.
This is an initial phase of a longer range program to
meet these needs at GSFC.

B. Jet Propulsion Labcratory

(1) Modification to Sewage Lift Stations

This project provides for modifications neces-
sary to provide for autom:ted control of the existing gravity
system and three 1lift staticns. The City of Pasadena has
limited the discharge rate of sewage effluent through the
meter from JPL's four independent systems to a total of 500
gpm to avoid flooding of its pump station. The modifications
proposed are required to meec this 11 ‘tat”on on the effluent
discharge rates.

(2) Modification to Systems Development Laboratory
Utility Systems

This project provides for (1) backup electrical
power for the Systems Development Laboratory (SDL) by
utilizing power from the existing emergency generators in
the Space Flight Operations Facility (SFOF). This will
requive zdditional switchgear in the SFOF and the SDL and a
transmission line between the two buildings; and (2) backup
air conditioning in the SDL by using chilled water from the
air conditioning systems in SFOF. This will require chilled
water piping through the connecting instrumentation tunnel
and new air handling coil units on each floor of the SDL.
Viking Mission Support areas to be located in the SDL are
essential to full mission support of the Viking missions.
Potential power or lengthy air conditioning outages due
to equipment failures could seriously jeopardize the mission
during critical phases of the flight. TFor these reasons
full redundancy is essential.

(3) Rehabilitation of Air Conditioning System
in Laboratory and Office Building 125

Refurbish and upgrade air conditioning systems
by the replzcement of the obsolete two-pipe, hot/chilled

100,000

205,000

145,000
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water and air conditioning system. The air conditioning
system in this building is antiquated and provides unsatis-
factory service. It has been the source of continuous
maintenance and must be rehabilitated.

(4) Modification of Fire Protection System

Install sprinklers in two buildings, smoke
detectors in four buildings and automatic signal systems
in twenty-two buildings. This work is required to protect
high dollar wvalue equipment, such as computers, assembly
and testing activities which are critical to spacecraft
project and research and development activities. This is
a continuing investment in a phased plan for this work
at JPL. This project represents the most urgent work
of that remaining to be done.

C. Wallops Station

(1) Rehabilitation of Seawall and Groin System

Replace sand and soil along protective sand
dune line and repair damaged groins extending seaward from
the seawall. Erosion of the dune line has exposed the bulk-
head and is weakening the entire protective system along
11,200 linear feet of ocean front. In addition, ten of the
groins have lost timber sheeting on their outboard areas
and are no longer effective in trapping the moving sand
caused by littoral drift. Repairs are required in order
to continue to provide protection to the launch facilities
from severe storm wave action within this area.

(2) Rehabilitation of Sounding Rocket Facility
Building Z-55

Replace transite roof and sidewall panels and
upgrade pressure relief capability. Rehabilitate heating
system and electrical system. Since construction of the
launch tower, more powerful first stage booster motors have
been used to increase vehicle performance, resulting in
increased internal pressure in the enclosed launch tower
at the moment of vehicle firing. This increased pressure
has resulted in loosening, splitting and actual blowout
of the sidewall and roof panels and has created a hazard

100,000

895,000

360,000

195,000
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from falling panels, as well as opening the structure

to inclement weather. The expansion of needed capability
has resulted from more sophisticated payloads which re-
quire better control of temperature during the launch
preparation stage. Installation of payload checkout
equipment and a clean room in the vehicle ready room

has severely overloaded existing electrical feeder
service and secondary circuits which will be expanded

as a part of this project.

(3) Rehabilitation of Water Distribution System $340,000

Increase supply and improve reliability of
Wallops Island water storage and distribution system by
installing a 50,000 gallon elevated storage tank to re-
place an existing deteriorated tank and by providing a
water main loop of 13,000 lineal feet to connect the
northern and southernmost distribution systems. Existing
separate systems require separate water treatment effort
and fail to provide sufficient flow and pressure for
fire protection purposes. The new tank, loop, and cross-
connectors will unify existing systems, reduce treatment
costs and provide alternate sources of water supply
at launch areas for possible emergencies.

3. OFFICE OF AERQONAUTICS AND SPACE TECHNOLOGY (3,815,000)
A. Ames Research Center 265,000

(1) Modification to Flight and Guidance
Simulation Laboratory Building N-243 50,000

Provides for isolation of the equipment of
the visual flight simulator from the associated control,
operations and maintenance area located in Flight and
Guidance Simulation Laboratory Building N-243. A
partition will be installed which will reduce dust and
maintenance requirements of the simulator and associated
visual display equipment. In addition, the operatiomnal
personnel will be provided a work area free from intense
light and radiant heat produced by the simulator equip-
ment. Increased use of this facility makes this refinement
a current need.
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(2) Modification of Flight Simulator Laboratory
Building N-210

Provides for the modification of 4,100 square
feet to meet expanded digital-hybrid computer requirements.
Included is installation of raised computer floor, ceiling,
improved lighting and increased air conditioning. Also in-
cludes conversion of Room 138 from shop to supporting
laboratories, requiring additional lighting and air
conditioning, and an asphalt tile floor. New flight pro-
jects require that hardware be brought into computer areas
for more effective simulation. Because of these new require-
ments additional area is needed to avoid congestion and
improve efficiency of operations.

(3) Modifications of 2' x 2' Transonic Wind Tunnel
Provides for the replacement of various materials

in the 2' x 2' wind tunnel sections to permit the use of a
heavy gas such as freon. The suitability of a heavy gas to

conduct wind tunnel investigations at increased Reynolds Numbers

will be tested in the 2' x 2' wind tunnel on a pilot basis.
Increase in Reynolds Numbers capability is required to avoid
present disparities between wind tunnel tests and flight test
results. Use of a heavy gas such as freon may result in a
threefold increase in test Reynolds Numbers in existing

pressurized wind tunnels. This project will permit verification

of the heavy gas approach by modification to the small 2' x 2'
wind tunnel prior to application of this approach to the large
pressurized wind tunnels.,

B. Flight Research Center

(1) Rehabilitation of Lighting Systems

Rehabilitation is required to raise lighting
levels to minimum standards for work performed. Portable
lighting stands are currently used to supplement and increase
the existing lighting levels,

(2) Rehabilitation of Mechanical Systems and
Equipment

Rehabilitate air conditioning system, duct-
work and cooling towers, boiler plant controls, elevators
and bridge cranes. Rehabilitation, refurbishment or

595,000
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replacement: is required due to natural deterioration,
aging, obsolescence and normal wear and tear. Boiler
controls, elevator, air conditioning equipment, cooling
towers, and ductwork have deteriorated to a point

where redlacement and rehabilitation are necessary

to avoid excessive maintenance or breakdown.

(3) Rehabilitation of Roads and Paving $120,000

Rehabilitate taxiways, run-up pads and
roadways which are spalling and breaking up from wear
and tear and exposure to the elements. These pave-
ments require timely repair to arrest further
deterioration and to avoid complete replacement.

C. Jet Propulsion Laboratory 100,000

(1} Modification of Engineering Facilities
Building 188 100,000

Provides for modification of Building 188,
including electric-driven shock tubes, capacitor bank,
charging apparatus and associated equipment. Modi-
fications will increase velocity of shock tubes from
45 kilometers per second to approximately 60 kilo-
meters per second and provide sufficient test time at
high enough pressure to insure equilibrium conditions
in test slugs. Increase in performance capability
of shock tubes is necessary to cover complete range
of variables expected for entry of probes into
atmosphere of Jupiter and other major planets.

D. Langley Research Center 1,230,000

(1) Rehabilitation of Generator Plant
Building 1152 206,000

Upgrade interior areas, walls, ceilings,
floors, lighting and rest rooms. Replace wood windows
and doors. Repair masonry. This building was built
in the 1945-46 period when proper materials were
difficult to secure. Quality levels were then kept
to an absolute minimum. Normal wear and tear over the
intervening 25 years now requires that a general re-
furbishment of interior office and work areas be under-
taken in this building as part of a continuing building
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improvement program. Replacement of rotting wooden

windows and doors, and rusting steel sash and repair
of masonry 1s required to prevent entry of moisture

and to arrest accelerated deterioration.

{2) Rehabilitation of Laboratory Building 1229

Upgrade interior areas, walls, ceilings,
floors, Lighting, and rest rooms. Replace wood windows
and doors. Repair masonry. This building was also
built in the 1945-46 period when proper materials were
scarce. Quality levels were kept to an absolute
minimum. Normal wear and tear over the past 25 years
now requires that a general refurbishment of interior
office and work areas be undertaken in this building
as part of & continuing building improvement program.
Replacement of rotting wooden windows and doors,
and rusting steel sash and repair of masonry is
required to prevent entry of moisture and to arrest
accelerated deterioration.

(3) Rehabilitation of Air Conditioning in
Laboratory Buildings 1230 and 1219

Consolidate and upgrade air conditioning
systems - chillers, ductwork, controls as well as
necessary electrical items. These buildings were con-
structed in the 1945-46 period and air conditioning
has been added on an improvised basis over the past
years. Each building now has several systems of almost
every type and kind available. The systems are generally
short lived and submarginal in their availability to
obtain operational diversity. They require many different
spare parts and are frequently in a breakdown/shutdown
mode. The result is poor performance at high cost. This
project will replace these existing inadequate subsystems
with modern systems or consolidate them into at most two
systems in each building.

(4) Rehabilitation of Laboratory Building 1232

Upgrade interior area walls, ceilings, floors,
lighting, rest rooms, and air conditioning systems. This
building was built in the 1945-46 period when proper
materials were difficult to secure. Normal wear and tear
over the intervening 25 years now requires that a general

$315,000

236,000

473,000

CF 10-23



refurbishment of interior office and work areas be
undertaker. as part of continuing building improvement
program. Replacement of rotting wooden windows and
doors and rusting steel sash and repair of masonry
is required to prevent entry of moisture and arrest
accelerated deterioration. Air conditioning was
added to this building on an improvised basis over
the years. These systems represent several types,
are generally short lived, marginal in performance
and expensive to operate and maintain. This project
will replace these inadequate systems with a single
modern system or consolidate them into at most two
systems within the building.

E. Lewis Research Center (Cleveland) $1,:280,000

(1) Rehabilitation of Central Area Water
Distribution System 220,000

Increase supply and improve reliability
of water system by extending and looping of the 24"
and 12" mains in the central area. The basic water
supply and distribution system was installed in
1946 and aas never been expanded to meet the increased
demands which has doubled since that time. The result
is inadequate pressure at time of higher consumption.
Extending and looping the larger size mains will reduce
this problem considerably and improve the fire pro-
tection capabilities at the Center.

(2) Rehabilitation of Aerospace Information
Display Building 8 295,000

Upgrade interior areas to include re-
furbishing walls, ceilings, floors, lighting, heating,
air conditioning, and rest rooms. Replace windows and
doors. Repair masonry. This building was constructed
in 1943-44 when proper materials were difficult to
secure. Quality levels were kept to an absolute minimum.
Normal use over the past 28 years now requires that re-
furbishmen: of interior office and work areas be under-
taken. The initial phase of this work in Building 8
was included in the Fiscal Year 1972 program. The
requested amount will complete all interior renovation
in this building and also provide for replacement of
deteriorated windows and doors and repair of masonry to
prevent entry of moisture and arrest accelerated
deteriorat:lomn.
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(3) Rehabilitation of Engine Research
Building 23 $300,000

Upgrade interior areas to include re-
furbishing of walls, ceilings, floors, lighting, heating,
air conditioning and rest rooms. Replace windows and
doors. Repair masonry and roof. This building was
constructec in 1943-44 when proper materials were
difficult to secure. Quality levels were kept to a
minimum. Normal use over the past 28 years requires
that refurtishment of the interior areas be undertaken.
Part of this building was refurbished in 1966. The re-
quested amcunt will complete all interior renovation
and alsc provide for replacement of deteriorated windows
and doors and repair of masonry and roof to prevent
entry of mcisture and arrest accelerated deterioration.

(4) Rehabilitate Exhaust Intercoolers in
Propulsion System Laboratory 150,000

Inspect, and replace as necessary, out-of-
service tubes in each of 13 compressor and exhauster
intercoclers. At the PSL Equipment Building, some of the
72 tube rests in the 13 intercoolers have a considerable
percentage of out-of-service tubes due to plugging or
sealing by maintenance personnel to prevent leakage.
This sigrificantly reduces the heat transfer capability
of the coolers. Because of this reduced efficiency,

a chilled water system is used to augment the coolers
in crder to cool the air to the desired temperatures.
This increases power requirements and operating costs.

(5) Replacement of Expansion Engines, Helium
Liquefaction Plant 60,000

Replace two existing helium expansion engines
at the Helium Liquefaction Plant with two expansion tur-
bines. The existing expansion engines are unreliable
and costly to maintain. Many special parts are involved
and frequent out-of-service periods are required for over-
haul and repair. Highly efficient and reliable cryogenic
expansion turbines have recently been developed and are
proposed as a replacement. This work will permit the Helium
Liquefaction Plant to provide the required level of support
to research programs.
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{6) Rehabilitation of Protection Signaling
System

This project provides for the repair of
Central Station protective signal system. One cable loop
in the system is in need of replacement due to deterioration
of insulation and shorts in the line. Two cable loops will
be extended to buildings not now serviced by this system.
Transmission facilities will be installed in these buildings
and new readout equipment procured and installed at the
monitoring station. This system must be rehabilitated
to provide Lewis Research Center with adequate building
protection and will complete this requirement based on
current needs and standards.

(7) Modifications to Air Supply System

Provides for the upgrading of the 450 pounds
per square inch air supply system available at the 9'
x 15' low speed wind tunnel. This will be done by re-
placing the present 4" diameter supply pipe with 8"
piping and extending the 30" diameter exhaust from the
8' x 6' tunnel heater to the 9' x 15' tunnel. This
increased air supply capability is necessary under V/STOL
test pro’ects to permit testing of a group of 20" diameter
fans at the required increased pressure rates. The ex-
tension of the 30" diameter exhaust duct is necessary
to permit simulated engine tests for study of shock
inlet design, including the effect of various designs
on noise suppression and sensitivity of designs to
inlet distortion at various angles of attack and forward
speeds.

(8) Rehabilitation and Modifications of Cooling
Tower Sycstems

Provides for the rehabilitation of cooling
towers 1, 3 and 4 and consists of replacing wooden com-
ponents such as fan tops, decking, fill and structural
support, and the replacement of the deteriorated tower
basin corcrete. These repairs are necessary to maintain
full operational capacity and to increase efficiency
of the cooling systems.

$55,000

50,000

150,000
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Cooling Towers 1 and 4 utilize a common water
piping system. Modifications will be made to this system
so that one cooling tower will handle exhaust spray coolers
with the second tower handling other requirements. At
the present time combustion products accumulating in the
single system as result of spray cooling of hot exhaust
gases from the engine research test cells are plugging
heat exchangers and filters throughout the combined system.
Separation of the spray coolers from the general cooling
system is necessary to reduce maintenance costs and im-
prove the operational reliability of equipment utilizing
cooling water.

F. Lewis Research Center (Plum Brook)

(1) Rehabilitation of Roofs

Replace roofs on Buildings 1411, 1441, 1491,
5411 and 8531. Correction of roof slope on the first three
buildings is required to prevent ponding and entry of
moisture during heavy storms. The roofs on the latter
two buildings have served their normal design life and
require replacement to prevent high continuing repair
costs and damage to building structure and contents.

(2) Replacement of Heating Plants

Replace heating plants in five buildings.
Boilers in two of the buildings were installed during
W.W. II. One large heating plant was obtained from
surplus and installed as a temporary measure. The
boilers and heating plants have deteriorated beyond
safe operation and economical maintenance and re-
quire replacement.

(3) Rehabilitation of Roads and Drainage
Systems

Level, widen, and repave roads serving major
research facilities. Restore portions of the storm drain-
age systems including repair of culverts. Roads are narrow
and irregular, with dips and unsafe crossings. Sections
of the storm drainage system and culverts have been damaged
by past storms and require restoration to prevent future
flooding and the ponding of water on roads and outside
storage and work areas.

110,000

100,000
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4. OFFICE OF TRACKING AND DATA ACQUISITION ($950,000)

A. Various Locations 950,000

(1) Fire Protection and Safety Modifications,
Deep Space Network (DSN) Stations. 140,000

Increase the water supply, storage and
distribution to support the automatic sprinkler systems,
provide properly designed deadend mains in lieu of
looping distribution mains, provide pressure tanks
supply at remote buildings where it is not economically
feasible to provide adequate water mains, improve
protection to power plants with automatic sprinkling
of engine generator room and switch gear room, improve
fire walls between engine generator room, switch gear
room and maintenance shop, relocate day tanks external
to building, and install remote shutdown switches
for utility systems and electronic systems at selected
Deep Space Stations.

(2) Fire Protection and Safety Modifications,
Spaceflight Tracking and Data Network (STDN) Stations . 480,000

Increase the water supply, storage and
distribution to support the automatic sprinkler systems,
provide properly designed deadend mains in lieu of
looping distribution mains, provide pressure tanks
supply at remote buildings where it is not economically
feasible to provide adequate water mains, improve pro-
tection to power plants with automatic sprinkling
of engine generator room and switch gear room, improve
fire walls between engine generator room, switch gear
room, and maintenance shop, relocate day tanks external
to building, and install remote shutdown switches
for utility systems and electronic systems at selected
STDN Stations. .,

(3) Modification to Heating, Ventilating
and Air Conditioning Systems at Deep Space Network
(DSN) Statioms. $180,000

Rehabilitation of the air conditioning
rotary equipment, some of which has been in continuous
use for 10 years, is necessary at this time to dissipate
the increased heat loads from the existing equipment
and to increase the capacity of these systems to pro-
vide adequate redundant capacity and eliminate potential
single point failures during mission support modes.

All medifications will be made within existing structures.
These modifications will be made at Goldstone and Madrid.
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(4) Modifications to Air Conditioning System,
STDN Staticns, Mila.

Rehabilitation of the air conditioning
plant in the Operations Building at the Merritt Island
STDN Station, Merritt Island, Florida. Since this
building was constructed, several major additions have
been mada to the building, and the electronics equip-
ment has bean extensively reconfigured and extensive
amounts of 2quipment have been added. The existing
plant is not adequate for the existing building.

A complete redesign of the system will be made to
improve controls and increase capacity. New ducting
will be »rovided as necessary.

5. MISCELLANEOUS PROJECTS LESS THAN $50,000 EACH

TOTAL

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

150,000

($650,000)

$11,580,000

It is estimated that an average of some $15,000,000 per year will be re-
quired for the continuation of this facility rehabilitation and mcdification

program.
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1973 ESTIMATES

PROJECT TITLE Minor Construction of New Facilities and Additions to

Existing Facilities at Various Locations

FY 1973 CoF ESTIMATE $1,720,000

COGNIZANT INSTALLATION: Various Locations

LOCATION COF PROJECT: Various Locations

COGNIZANT PRCGRAM OFFICE: Office of Organization and Management

FY 1972 AND PRIOR YEARS CoF FUNDING:

Planning and Design $103,000
Mincr Conmstruction ——=%
Tetal FY 1972 and Prior Years $103,000

*NOTE: This activity was previously included in the R&PM and R&D
appropriation.

SUMMARY PURPOSE AND SCOPE:

To provide for minor facility construction at NASA field installations
and at Government-owned industrial plants engaged in NASA activities.
The purpose of this program is to provide for the continuation of this
minor facility project work previously accomplished under the R&PM and
R&D appropriations. This provides for minor facility projects involving
the construction of minor new facilities or additions to existing facilities
each project of which is estimated to cost less than $250,000. Such
minor construction is necessary to improve the usefulness of NASA's
physical plant by making it possible to accomplish needed adjustments in
the utilization and augmentation of its capabilities.

PROJECT JUSTIFICATION:

The existing NASA physical plant is necessarily impacted by changing
utilization and adaptations made necessary by changing technology and
mission needs, as well as by new facility requirements generated by re-
search, development, test and like activities, Items included in this
project reflect those projects which must be accomplished in FY 1973
to meet general NASA installation requirements or general technical facil-
ity needs which are not solely or primarily required to support specific
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research or development programs or projects. Also included are those
items which are required in FY 1973 to meet the peculiar needs of one or
more specific research or development programs or projects, and which
could be adequately identified at the time of submission of this budget
estimate.

Items of work proposed to be accomplished within this program for I'Y
1973 have been carefully selected from a list totalling about $5 million.
This selection has been made on the basis of the relative urgency of
each item and rhe expected return for its accomplishment in relation to
the investment involved. It is recognized, however, that during the
course of tha year some rearrangement of priorities may be necessary and
that changes may be required in some of the items to be accomplished
within the ra2sources allocated.

PROJECT DESCRIPTION:

Items of work included in this estimate are outlined under '"Project: Cost
Estimate'" and total $1,720,000. Of this amount, about $1,495,000
represeanted by specific, discrete items of work, and about $225,000 is
indicataed as a "lump sum' amount to provide for facilities work of these
types (new construction and additions) estimated to cost less than $:5,000.

PROJECT COST ESTIMATE: ﬁigiﬁﬁéélﬁl
1. OFFICE OF MANNED SPACE FLIGHT 355,000
A. Kennecy Space Center 65,002
(1) Addition to Facilities for Proto-type Shop 35,000

Frovides for relocating Building 25300AE
(4,080 square feet) from LC 34, Cape Kennedy
Air Force Station to the Fluid Test Area at
Kennedy Space Center. The existing facilities
et the Proto-type Shop are insufficient, and
trailers are being used to supplement space,
The relocation of this surplus building will
el.iminate approximately five (5) trailers, and
wll provide needed space.

(2) Addition to Facilities for GSA Motor Pool Service
Area 30,0C0

Provides for relocating Building 1705 (7,147 .
square feet) from Cape Kennedy Air Force
Station to the GSA Motor Pool Area at

Kennedy Space Center. It is no longer eco-
nomical to continue vehicle body work, paint
and storage activities at CKAFS. This build-
ing will provide improved work space and
elininate the present use of trailers.
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B. Manned Spacecraft Center 240,000

(1) Installation of an Industrial Water Treatment
System 200,000

This project provides for the installation of
an Industrial Water Treatment System to serve
the Thermochemical Test Area Building 222, and
small cooling towers at various locations.

Increased water usage has caused an increase in
total dissolved solids with an attendant increase
in scale deposits in cooling towers, water pipes,
etc. Scale removal on an intermittent basis has
become too costly.

(2) Addition to Laboratory Space, High Bay, Building
15 40,000

This project consists of constructing a

second floor under the balcony in the high

bay of Building 15. The floor will have the
same load bearing strength as the existing
balcony. Both 110 volt single phase and 28 volt
direct current are available. Shop air, hot

and cold water, and drain facilities are avail-
able in the area. This added capability will
accommodate requirements for modifications,
bench tests, checkouts, and configuration
changes to infrared sensors, associated elec-
tronics, and ground support equipment due in
part to the expanded Earth Observations Air-
craft program. The present utilization of

the Physical Optics Laboratory for this in-
frared work has created a congested and hazardous
arrangement that severely curtails the functions
of that laboratory for support of Skylab and
other Center programs.

C. Mississippi Test Facility 50,000

(1) Construction of Remote Sensing Support Facility 50,000

Provides for construction of a 3,000 square foot
metal frame building. This facility is required

to provide necessary space for the conduct of
studies related to remote ground sensing research
and application. There is also included a 1,000
square foot cinder block structure to be used for
associated analytical analysis and the evaluation
of experimental samples. These experimental samples
will be exposed to controlled amounts of pollutants
and the changes in the detection characteristics on
their surfaces will be measured and studied.
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2., OFFICE OF SPACE SCIENCE 380,000

=200,
A. Goddard Space Flight Center 200,000
(1) Addition to Maintenance Shop Building 5 200,000

Construct a 10,000 square foot addition to Building 5.
This maintenance shop requires an all-weather enclosed
area for materials and in-process work staging. Current
operational needs cannot be reasonably accommodated with-
in the existing areas and improvised use of outside, un-
covered space must be made.

B. Jet Propulsion Laboratory 180,000

(1) Addition to Spacecraft Storage Building 243 60,000

Provides for construction of a 500 square foot addition
to Building No. 243 for handling and storage of complex
and costly spacecraft antennas and associated hardware.
This addition will be air conditioned and provided with
special filters for dust control to minimize contamina-
ticn of extremely sensitive flight control hardware
associated with antennas. The addition is required to
colve increasing complex storage and handling and should
be located contiguous to the existing Range Testing
Facility for maximum operational effectiveness.

(2) Addition of Radio Frequency Screen Room to Building 161 30,000

Frovides for construction of a Radio Frequency (RF) screen
room addition of about 300 square feet to Building 161.
This screen room is required for simultaneous testing of
high power transmitters and measuring of transmitters in

a low RF noise environment. This increased capabilirty is
required for experimental and development work in direct
support of development of advanced S/X band spacecraft
radio equipment.

(3) Construction of a Pulsed Xenon Solar Simulator Test 90,000
Facility

This provides for the construction of a facility ap-
proximately 800 square feet to accommodate a solar
array 16' square which must be tested with a pulsed
xenon light source at a distance of 30'. Testing
requires close temperature controls. Present tests
are conducted at Table Mountain, California

CF 11-5



3.

4,

(a JPL remote site) with resulting hazards to solar
panels while in transit to and from Pasadena. Adverse
weather conditions at Table Mountain often affect test
schedules, This project will reduce costs considerably
over present procedures.

OFFICE OF AERONAUTICS AND SPACE TECHNOLOGY 160,000
A. Ames Research Center 160,000

(1) Relocation of Rotor Test Stand

Provides for the removal of the rotor test
stand from the aircraft ramp area and its
relocation in the remote area reserved for such
a facility in the Ames Research Center master
plan. The project includes filling of the va-
cated fuel pit and restoration of the ground
area for aircraft modification and maintenance
activities. The present location of the test
stand was initially selected prior to the ex-
panded aircraft programs at the Center. It

now presents a serious hazard, to added high
value aircraft, which could result from flying
debris from rotor failure under test conditioms.

OFFICE OF TRACKING AND DATA ACQUISITION $6002999
A. Various Locations 600,000

(1) Addition to Telemetry Building Spaceflight Tracking $175,000
and Data Network (STDN) Station, Canberra, Australiz

Provides for the expansion of the operations building
at the STDN Station, Canberra, Australia. The central
portion of the existing building will be cleared to
permit reconfiguration of the electronics equipment.

The new addition of approximately 2,400 square feet
will provide space for the functions to be relocated
from the central area. These functions include office
areas and communications. The new addition will be
temperature and humidity controlled and will include
space for the necessary mechanical and electrical areas.
The electronics equipment involved is not a part of this
project.

(2) Addition to Telemetry Building STDN Station Quito,
Equador 125,000

Provides for the expansion of the telemetry building at
STDN Station, Quito, Equador. Existing office
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and support areas within the building will be removed to
permit reconfiguration of the electronic equipment. A
new addition of approximately 3,200 square feet will be
added for office areas, toilet facilities, mechanical
areas, tape storage areas and logistics and test equipment
areas. The new addition will be provided with temperature
and humidity control and a limited amount of raised floor
for future expansion. The electronics equipment involved
is not a part of this project.

(3) Addition to Operations Building and Antenna Pad - $150,000
STDN Station - Guam

Augments the Guam STDN Station by the installationm
of a 136MC telemetry and command system consistiag
of two antenna foundations, a boresight tower and
foundation, transmitter building, power and signal
cables trenches and necessary roads and parking.
Also a 2,000 square foot addition to the operatiomns
building is required to house and support additional
electronic equipment. The building addition will
match the existing construction and will be complete
with suspended ceiling, raised floor, and air con-

ditioning. The station's grounding, fire detection/
protection and electrical systems will be extended as
necessary. The electronics equipment involved is not

a part of this project.

O~
4~
—

Addition to Operations Building and Antenna Pad - 150,000
STDN Station - Ascension

Augments the Ascension STDN Station by the installation

of a 136 MC telemetry and command system consisting of

two antenna foundations, a boresight tower and foundation,
transmitter building, power and signal cables trenches

and necessary roads and parking. Also, a 2,000 square
foot addition to the operations building is required to
house and support additional electronic equipment. The
building addition will match the existing construction
and will be complete with suspended ceiling, raised floor,
and air conditioning. The station's grounding, fire
detection/protection and electrical systems will be
extended as necessary. The electronics equipment inwvolved
is not a part of this project.

5. MISCELLANEOUS PROJECTS LESS THAN $25,000 EACH 225,000

TOTAL $1,720,000
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FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

It is estimated that between $3 and 5 million per year will be required
for the continuation of this essential facilities minor construction
work at: NASA field installations and Government-owned industrial plants
engaged in NASA activities.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

INSTALLATION SUMMARY

CONSTRUCTION OF FACILITIES
FISCAL YEAR 1973 BUDGET ESTIMATES

(Dollars in thousands)

NASA INSTALLATION

All

COGNIZANT PROGRAM OFFICE FOR INSTALLATION

Office of Organization and Management

LOCATION OF INSTALLATION COUNTY

NEAREST CITY

INSTALLATION MISSION

COGNIZANT FY 1959 Fy 103 FUTURE TOTAL
PROJECT LINE ITE THRU iod YEARS ALL YEARS
RO N M OFFICE | curpreNT YR| (Estimated | ared) | (Estimated)
Facility Planning and Design O&M 70,374 8,000 Not
Applicable

TOTAL

8,000
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1973 ESTIMATES

PROJECT TITLE Facility Planning and Design

FY 1973 CoF ESTIMATE $8,000,000

The funds requested are to provide for the following advance planning
and design activities related to facilities projects:

a. Preparation of preliminary engineering reports, cost estimates,
and design and construction schedules.

b. Preparation of final construction contract plans, specifications,
and associated cost estimates and schedules that are required to implement
the construction project.

c. Accomplishment of necessary development and master planning for
field installations.

d. Accomplishment of facilities siting and other investigations,
as well as special facilities studies and reports.

The $8,000,000 request for facility planning and design for FY 1973
is made up of two major segments:

a. Regular requirements - $3,500,000
b. Othter requirements - $4,500,000

Regular requirements encompass the basic purposes outlined above and
"other requirements' while alsc in support of these purposes cover those
special needs which are related to large, complex projects which zre
considered to be future potential requirements. For these larger projects
significant planning work should be accomplished prior to their inclusion
in a budget request and normally this planning lead time is exceptionally
long.
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Regular Requirements

a. Necessary updating of development and master plans for
field installations and required facilities studies, in-
vestigations, and reports which will define facility param-
eters within which subsequent preliminary engineering
efforts will be based. Master plans are revised on an
average of once every three years for each installation,
with about one-third of the installations being involved
in any one fiscal year. $550,000

b. Preparation of preliminary engineering reports,
investigations and studies related to proposed facilities
projects to be included in the subsequent FY 1975 Con-
struction of Facilities program are provided for by this
amount. These reports are required to permit the early
and timely development of the best project required to
meet the stated functional need and to provide the re-
lated basic data, cost estimates and schedules related
to any such future budgetary proposals. 950,000

c. The amount requested will provide for the preparation
of design, plans, drawings and specifications necessary
for the accomplishment of the subsequent FY 1974 Con-

struction of Facilities program. 2,000,000
Subtotal, Regular Requirements 53,500,000

Other Requirements

These other facilities planning and design requirements
are generated by potential future projects, large in
size and of a complex nature. These are associated
with future aeronautical and space programs which require
a long planning cycle. Early and progressive design
work is essential to insure the ultimate best design,
cost estimates and schedules. These projects then require
added planning effort and associated design lead time well
beyond that normally associated with preliminary engineer-
ing reports and general type facilities projects. For
this reason, these requirements must be provided for over
and above the regular and more recurrent facility planning
and desiga needs.
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Space Shuttle Facilities $3,750,000

a. This requirement is in part associated with the pre-
paration of preliminary engineering reports, the conduct
of facilities type investigations and the execution of
facilities studies related to proposed space shuttle
facilities projects to be included in the subsequent
FY 1975 Construction of Facilities program. This
preliminary work is to be carried out in relation to
such future space shuttle related projects as: (1,000,000)

1. Launch, landing and refurbishment facilities.
Studies will be directed toward providing new facilities
or modifyirg existing capabilities to meet the require-
ments for launch of the integrated booster/orbiter
vehicle, servicing and refurbishing of the booster
after landing, and checkout and mating of the launch
vehicles prior to reuse.

2, Testing facilities. Studies will be directed
toward modifying existing facilities to provide for
dynamic tests of the vehicles, fatigue testing, vehicle
checkout, and vehicle separation simulation facilities.

This preliminary effort is necessary to permit the
early and timely development of the best project re-
quired to meet each stated functional need and to
provide the related basic data, cost estimates and
schedules.

b. This requirement is associated with the preparation
of final design, drawings and specifications necessary
for the accomplishment of subsequent space shuttle
facilities tc be included in a FY 1974 Construction of
Facilities request. This final design work is to be
carried out in relation to such future space shuttle
related projects as: (2,750,000)

1. Mocification of existing facilities for final
checkout of the assembled vehicles.

2, Modification of existing facilities for pro-—
pulsion and structural testing of the vehicle.

3. Provision for landing and "safing'" facilities
at the launch and landing site.

GF 12-4



4., Facilities required for the servicing,
maintenance and checkout of the orbiter vehicle before
and after landing.

Large Aeronautical Facilities $750,000

Prior year resources applied to the large aeronautical
facilities have been used primarily for development of
the first pnase of a Preliminary Engineering Report
(PER) and related parametric studies of a Full Scale
Subsonic Tunnel. The parametric studies have been
conducted to support the selection of an optimum
facility configuration. Preliminary studies of the
power section, drive system, test section and model
handling system have been undertaken and in some cases
completed. They provide the necessary data for a
proper evaluation of the proposed concepts.

Fiscal year 1973 funds are required to conduct cost
optimization studies, complete final design of the
drive system and to initiate design of selected compon-
ents of the facility. Optimization studies of the inlet
and outlet sections of the facility could lead to a
substantial reduction in the cost of the final structure.

Preliminary design of selected components will be
initiated to establish the main structural and
mechanical systems. These efforts will advance the
state of design in sufficient depth to analyze
alternative design concepts for the development of a
project to embody the most economical and prudent
engineering methods to fulfill the basic functional
requirements.

Subtotal, Other Requirements $4,500,000
Total, FY 1973 Request EQJOOOZOOO
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