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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
FISCAL YEAR 1994 BUDGET ESTIMATES 

CONSTRUCTION OF FACILITIES 
GENERAL STATEMENT 

The Construction of Facilities (CoF) appropriation provides contractual services for the 
repair, rehabilitation, and modification of existing facilities; the construction of new 
facilities and the acquisition of related collateral equipment; the acquisition or 
condemnation of real property; environmental compliance and restoration activities; the 
design of facilities projects; and advanced planning related to future facilities needs. 

The funds requested for FY 1994 provide for continuing prior year endeavors to meet 
facilities requirements for the Advanced Solid Rocket Motor Program, and the modernization 
of the Ames Unitary Plan Wind Tunnel Complex; construction of additional facilities for the 
Earth Observing System (EOS) Program at Goddard Space Flight Center and Langley Research 
Center; construction of a 34-meter antenna at Goldstone, California, to start the second 34- 
meter beam waveguide subnet needed to support the mission set in the late 1990's; repair, 
rehabilitation, and modification of other facilities to restore, upgrade, and improve the 
usefulness of the NASA physical plant; minor construction of new facilities, facility 
planning and design activities; and environmental compliance and restoration. Also included 
is funding to continue the National Aeronautics Facilities Upgrade Program to improve the 
United States' aeronautics facilities capability so that we can enhance our competitive 
advantage in world aeronautics markets. 
by the Congress in FY 1993 for the high speed civil transport initiative and augmented by 
the new technology investment package. 

This effort was initiated with $25 million provided 

The projects and amounts in the budget estimates reflect EOS, Space Communications, and 
Space Flight facilities requirements that are time-sensitive to meet specific program 
objectives. Other program requirements for FY 1994 include projects to restore, upgrade, 
and modernize existing facilities which have reached or exceeded the end of their normal 
design life. 
transportation systems, payloads, and launches as well as our aeronautical and aerospace 
testing capabilities to support military and private industry users. In addition to the 
National Aeronautics Facilities Upgrade Program, projects to restore and/or upgrade heating, 
cooling, communication, control, and electrical distribution systems at Ames, Goddard, Jet 
Propulsion Laboratory, Johnson Space Center, Kennedy Space Center, Marshall Space Flight 
Center, Michoud Assembly Facility, and Stennis Space Center are included. Also included are 

These facilities are critical to the development and operation of space 
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projects at Kennedy to upgrade the Firex systems at Launch Complexes 39A and 39B to provide 
the proper pressure classifications and to rehabilitate the fire alarm system in the 
Industrial Area. Projects at Marshall and Stennis restore high pressure air and gas 
capacity and high pressure industrial water systems to critical testing facilities. 
,National Full-scale Aerodynamic Complex at Ames will be upgraded to increase testing 
capabilities and the deteriorated Rocket Engine Test Facility at Lewis Research Center will 
be rehabilitated and modernized to improve reliability and productivity in space propulsion 
technology programs testing through decreased downtime for breakdowns and maintenance. The 
airfield at Wallops will be restored and Kennedy's Class I11 landfill capacity will be 
restored to accommodate the disposal of non-hazardous debris. 

The 

The FY 1994 program continues to meet the objectives of preserving and enhancing the 
capabilities and usefulness of existing facilities and ensuring safe, economical, and 
efficient use of the NASA physical plant. This request continues the necessary 
rehabilitation and modification program begun in prior years and continues a responsive 
repair program. The repair program restores facilities to a condition substantially 
equivalent to their originally designed capability. The minor construction program continues 
to provide a means to accomplish smaller facility projects which accommodate changes in 
technical and institutional requirements. The environmental compliance and restoration 
program ensures that statutory environmental requirements are met and any necessary remedial 
actions are promptly taken. 

Funds requested for facility planning and design cover advance planning and design 
requirements for potential future projects, master planning, facilities studies, engineering 
reports and studies, and the preparation of facility project design drawings and bid 
specifications. 

The budget authority requested for F Y  1994 is $545,300,000, with estimated outlays of 
$540,197,000. 

SUM 2 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

PROPOSED APPROPRIATION LANGUAGE 

CONSIXUC~~ON OF FACILITIES 
For construction, repair, rehabilitation and modifcation of facili- 

ties, minor construction of new facilities and additionu to existing 
facilities, and for facility planning and design not otherwise provided. 
for the National Aeronautics and Space Administration. and for the 
acquisition or condemnation of real property, as authorized by law. 
[$525.WO.W0 J $5&?00,oo0 to remain available until September 30, 
[I9951 1996: h u i d c d ,  That, notwithstanding the limitation on the 
availability of funds appropriated under this heading by this appro- 
priations Act, when any activity has been initiated by the incurrence 
of obligations therefor, the amount available for such activity shall 
remain available until expended, except that this provision shall not 
apply to the amounts appropriated pursuant to the authorization for 
repair. rehabilitation and modification of facilities, minor construc- 
tion of new facilities and additions to existing facilities, and facility 
planning and design: Rvoided further, That no amount appropriated 
pursuant to this or any other .Act may be used for the lease or 
construction of a new contractor-funded facility for exclusive use in 
support of a contract or contracts with the National Aeronautics and 
Space Administration under which the Administration would be r e  
quired to substantially amortize through payment or reimbursement 
such contractor investment, unless an appropriations Act specifies the 
lease or contract pursuant to which such facilities are to be construct- 
ed or leased or such facility is otherwise identified in such Act: 
Provided furlher. That the Administrator may authorize such facility 
lease or construction. if he determines. in consultation with the Corn- 
mittees on Appropriations, that deferral of such action until the 
enactment of the next appropriations Act would be inconsistent with 
the interest of the Nation in aeronautical and space activities. IDe. 
partmenls of Vetemns Affairs and Housing and Urban Development. 
and Independenf Agencies Appropriations Act. 1993.1 

SUM 3 
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L O C A T I O N  --------------- 
Space Station Freedam Faci l i t ies  ........................................ 
Space Flight Faci l i t ies  ...... ....... ..................... . .............. 
Lyndon B. Jolmsm Space Center .......................................... 
JOm F. Kmnedy Space Center ............................................ 
George C. krsba l l  Space Flight Center .................................. 
Jdn C. Stennis Space Center ............................................ 
Goddard Space Flight Center ............................................. 
Jet Propulsion Laboratory ............................................... 
Wallops Flight Facility ................................................. 
Aeronautical Faci l i t ies  at V a r i o u s  Fac i l i t ies  ...... .. ... .. .............. 
Iangley Research Center. ....... ... .. .......... ... ....... .. ... ....... .... 
M s  Research center.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
various Lr>cati .......................................................... 
Repair. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Rehabilitatim and W f i c a t i o n . . .  .. .. . . . ... .. .. . .. .. ... . . ... .. . .. .. . .. . 
Hinor Construction ...................................................... 
Facility Planning and Design ............................................ 
Delta ~Ue8.e........................................................... 
Deferred Rehabilitation and Hajor Maintenance ........................... 
classroom of the isuture ................................................. 
consortium for Internat id Barth Science Information Nemrk (-. 
National Tectmolw Transfer Center ..................................... 
avistopler Colmtms center of Harim? Research and Exploration .......... 
Independent Software Validation and V e r i f  icatian Facility. . . . . . . . . . . . . . . 
Space Dynamics Laboratory ............................................... 
hvimmental cuapliance and Restoration ................................ 
Total Plan ............................................................ 

10,600 
31.700 
34;m 
12,900 
27,880 

11,800 
6,000 
3,400 

13,500 
20,000 
10,000 
10,000 
36,m 

--- 

------- 

531,400 525,000 545,300 
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O F F I C E  ----------- 
Space Systems lkvelopumt ............................................... 
Space Flight ............................................................. 
Space Science ........................................................... 
Hission To Planet Earth ................................................. 
~ti~............................................................. 
Mvanced Concepts and Technology anaan Resaurces and Education ......................... :. ................ 
Space ~ c a t i o n s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
bnagawnt systems and Facilities ....................................... 

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

Tota l  Plan............................................................ 

Fiscal 
Y e a r  
1992 

45,000 
181,820 
22,200 
33,800 
48,300 
13,500 
6,000 

------- 

5,700 
175,080 

531,400 525,000 
= 

545,300 

333,300 

212,000 

252 Space Flight, Research, and Supporting Activites.. .............. 483,100 460,200 

402 Air Transportation .............................................. 48,300 ------- %800 ------- ------- 
Tota l  Plan 531,400 525,000 545,m ............................................................ 

= 
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SF 
SF 
sp 
SF 
SF 
SF 
SF 
SF 
SF 
SF 
SF 
SF 
SF 
SF 
SF 
SF 
SF 
SF 
SF 
SF 
SF 
SF 
SF 
SF 

1252 
1252 

1252 
1252 
1252 
1252 
1252 
1252 
1252 
1252 
1252 
1252 
1252 
1252 
1252 
1252 
1252 
1252 
1252 
1252 
1252 
1252 
1252 
1252 
1252 
1252 

SPACE SUTION FBEECXM FACDJTIB AT VARIOUS IlXNTONS: 

Construction of Space Station Processing Facility (E) ................. 
Wifications for Payload operations Integration Center (Hspc) .......... 
SPACE pI;[(Br F D  AT VARIOUS KXATICNS: 

Replace Mission Control Center Air Handlers (JSC) ....................... 
Replace Thenml Vacum Eeliun Refrigeration Systems (JSC) ............... 
Modify I;uplch complex 39 Ekterior Utility Pipie (E) .................. 
Refurbish Launch complex 39 Secaxky Circuit Breakers (KSC). ........... 
Refurbish Vehicle Assesbly Building/pad Water Storage Tanks (KSC) ....... 
Rehabilitate Industrial Area Fire Alarm Reporting System (Ksc). ......... 
Restore C-5 Substation, Launch Cmplex 39 Area (KSC) .................... 
Restoration of High Pressure Air Canpressor System (Hspc) ............... 
Repair Ikcklqg and Roof, X-Ray and Staging Facility (W). .............. 
Replace Cooling Tcrrer and Boiler (HAF). ................................. 
Restore s91& Test Cunplex High Pressure Industrial Water System (SSC). .. 
Replace Aircraft Operations support Facilities (JSC) .................... 
wry Electrical and )lechanical Systeus, Utility Annex (Ksc) ........... 
Rehabilitate Explosive Safe Area-60 High Bays support Systems (KSC). .... 
Rehabilitate E-39 Area Fire Alaw Reporting System (E) ............... 
Replace Boiler Bwse (ImpOImts (W) ................................... 
Restoration of Inforeation and Blectmnic system3 Laboratory (I4sm). .... 
Restore EQ#l pressure Gas storage rrrr#rity (ssc) ........................ 
Construction of Additian for Flight and Operations (JSC) ....... 
Modification for Eartiquake Protection, I)rrmey, CA (JSC) ................ 
Rehabilitaticm of Cmlemay (KSC) ...................................... 
Construction of Advanced Solid Rocket Hotor Program 
Facilities (Various Locations) ......................................... 

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

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

Refurbish Launch colplsr 39 Cooling system (KSC). ....................... 

Restoration of Shuttle Landing Facility Shoulders (KSC) ................. 

P a g e l o f 5  

page 
No. ------ 

CF 1-1 
CF 1-5 
CF 1-10 
CF 1-13 
CF 1-16 
CF 1-19 
CF 1-22 
CF 1-25 
CF 1-28 
CF 1-31 
CF 1-34 
CF 1-38 

CF 1-41 

CF 1-44 
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Fiscal 
Year 
1992 ------- 

Fiscal 
Year  
1993 ------- 

L P "  B. J O E "  !jPm tZNlER ............................... 
SF 7 252 Rehabilitate.Electrical Distribution System, Project Managamt Building 
SF 7 252 Repair Site Water Systeaa, Uhite sands Test Facility .................... 
SF 7 252 Replace Central Plant Chilled Water Equipnmt ........................... 

JoeJ F. KEWBX SPACZ w ............................. 
SF 7 252 Restore Class 111 Landfill. ............................................. 
SF 7 252 Rehabilitation and Expansion of Cunmmications lXlct Banks ............... 
SF 7 252 Hodernizatian of Industrial Area Chilled Water System ................... 
SF 7 252 Replace 15 KV Luad Break Switches. ...................................... 

HARs&ALL SPAm FIJm ............................. 
SF 7 252 Restoration of Electrical Power System .................................. 
SS 2 252 Mificati- to X-Ray Calibration Facility (m). ..................... 

CF 2-1 

CF 3-1 

CF 4-1 

JoEEl c. m s  SPACB cxmm ............................ 
SF 7 252 Restoration of bdeqpmd Cummication Distribution %stem ............ CF 5-1 

c0cQIW)sP~mQlT~ 

MlTE 3 252 Construction of Earth systems Science Buildiw .......................... 
wrpe 7 252 Replacement of Central Plant Steam and Electrical Generation J?QU.ipoent.. 
MlTE 7 252 Restoration and Modernization of Chilled Water System ................... 
m 7 252 Restorati-zation of Electrical Distribution system ............. 
MlTE 7 252 Restoration and Modernization of Eigh Voltage Distribution System ....... 
KITE 3 252 Construction of Earth 0bsem-l~ System Data Information System (EDSIIS) 

Facility ............................................................... 
SS 2 252 Construct Additid Support Facilities in Spacecraft System 

Development/Int~tiar F a c i l i t y . .  ..................................... 

........................... 
CF 6-1 
CF 6-5 
CF 6-11 

17,000 15,300 
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Fiscal 
Year 
1992 ------- 

m 
No. ------- 

JET PmmLSIm LAw)RAMRY ......................... 
SS 7 252 Wificatians to Cooling Systems, Various Buildings ..................... 
SS 7 252 Hodernization of Main Electrical Substatim ............................. CF 7-1 

VAzulPs mm F- 
HTpe 7 252 Restoratian of Airfield ................................................. 
MITE 7 252 Restoration of Utilities ................................................ 

....................... 
CF 8-1 

CF 9A-1 

Aeronautical Facilities Revitalization. ................................. 
AerodyMmics camplex (ARC) ........................................... 

of Outdoor Aerodynamic Research Facility (ARC) ................ 
Wernization of the unitary Plan wind Tunnel (=omplex (ARC) ........... 
IWedzation of 16-Foot R-ansonic W (LaRc). ..................... 
Rehabilitation of Icing Reiearch Tunel (IaRc) ........................ 
Wificati- to the High h-essure Air system (LaRC) .................. 

Rehabilitation of Cantrol Systems, Natid Full-scale 

Wificati- to 14 22-Foot MC Vind "WIIA (LaRC). ........... 
Repair a d  Hdernizaticm of the 12-Foot Pressure Vind "mEl (ARC). ... 
Rehabilitatim of Central Air System (m) ........................... 

A 5402 
CF 9B-1 
CF 98-6 
CF 9B-11 

A 5402 
A 5402 
A 5402 
A 5402 
A 5402 
A 5402 
A 5402 
A 5402 

LANGIEpREsBIIRcBcwlm 

MITE 3 252 Construction of w)GMS Distributed Active Archive Center ( W C )  ......... ....................... 
CF 10-1 

Sur8 
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SC 7 252 Construction of 34-Meter Miltifrequerlcy Antenna, Goldstone (JPL) ........ 
SC 7 252 Construction of 34-Meter Miltifrequency Antenna, Canberra, 

Australia (JPL) ........................................................ 
SC 7 252 Construction of %-Meter Miltifrequency Antenna, Madrid, Spain (JPL) .... 
SS 2 252 Restoration and Modernization of Infrared Telescope Facility 

Hauna Kea, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SC 7 252 Rehabilitation of T r a e  and Rata Rday Satellite System (TDRSS) 

Gro\ad  Terminal, White sands Test F a c i l i t y ,  EEI ......................... 
MlTE 3 252 Construct Rata Interface Facility, W S F  ................................. 

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

5,700 
4,900 

HSF 7252 R W A l R O F F A C t L l T I E S ~ V ~ O W I d C A T I ~ , ~ I N E X C E S S  
OF $l,OOo,ooo PER pwxw(=r ............................................... 
LDcATIoNs m IN Exa!s OF $1,000,ooo pw P R m  ....................... 

To EUslmG F- AT V M O W  IdCATIoNs, NOT 
IN mms!3 OF $750,000 PgR PmJEcr ....................................... 

31,700 

34,800 

------- 
l4SF 7252 ~ U I A M ) M 3 M F I C A T I U I O F F K I U T I E S A T V A R I O U S  

------- 
HSF 7252 l w 0 R ~ ~ O F ~ F ~ A M ) ~ l T I ~ S  

12,900 ------- 
HSF 7 252 FACI rn  PLAENIEX; Mal mSIa ...................................... ..:... 27,880 

------- 

P a g 4 o f 5  
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LOCATION OF MAJOR AND COMPONENT INSTALLATIONS 

AMES RESEARCH LEWIS RESEARCH CENTER (LeRC) 

/ -  CENTER (ARC) PLUM BROOK 
OPERATIONS D I V I S I O N  I (PBODILeRC) 

WESTERN OPERATIONS 
SUPPORT OFF I CE 
(WOSPIKSC) WOUT. * .ob*.  

GODDARD SPACE 
FLIGHT CENTER (GSFC) 

WALLOPS FLIGHT F A C l l l  
OFFICE - . 

JET PROPULSION HEADQUARTERS, 0. C. 
LABORATORY (JPL) 
(CONTRACTOR 

RESLARCH CEMER (LaRC) 

DRY D1N FLIGHT 

~ TY 

KLNNEDY SPACE CLNTLR IKSC) 

MARSHALL SPACE / :Ji!?// \L C I  I P U T  r C L l T C 0  I A A C C r \  I A I U I I C  CALIn \c  

RESEARCH FACIL ITY  
(DF RFIARCi 

rLiuni L L I I I L ~  i i v i x b t  SL I DELL 
COM PU T I  R 
COMPLEX 

1'1111 I L  .lnlruJ 

\,,ENNlS SPACC CENlCR I S S C I  

TEST FACIL ITY  
(WSTFIJSC) 

MICHOUD 

I SITE A B B R I V I A T I O N  

a 
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0 56,052 
1 696 

o#IIDUIEERIIR- 3,m 267.00, 128.4m 11 3se,s7i 5mm 73,987 l,oa,#lO 
-1, ID 1,577 174266 25.185 0 201.050 m.437 39.m 522.679 

5 9.oB3 
1,514 53.172 

0 951 

23,153 0 61,041 102,665 19,323 lM,W 
15,272 216408 75- 

4m 11 5.171 113$05 0 119,076 
0 130,609 7l.OQ5 

mPawuwoMwoMm 1.168 180,630 114.333 1.m 207247 373,403 56,168 nm 
JmP*dloBycA 1,lW 1m.630 114.m 1 ,W 297247 373,Y# 56,186 mM6 

JolNBoMvIcEcBREI 11.238 297)14 105,700 105 415.ozS 670,681 26m 1,112,140 
Jmmsmn 7291 246.761 8.575 0 325,647 423,542 26.223 775.412 
M I E I u o ( ~ F I Q m L 0 I C I M  377 i r ~ m  m.331 105 45.722 a m 1  0 72.823 
vuIOuI1mAm 3,510 34224 5 m  0 43,657 220,440 0 264,105 

IoBwEDIIwQcBnB 71,345 OOl,saO =m 0 1,206.m 4,59E*W 103,816 5,9092p 
imccmUlYreULR 71,345 dol.650 535.505 0 1 m , m  3,837,632 103.618 5.14950 
- t e n m u m  0 0 0 0 0 2,729 0 2,729 
V ~ L o c I l l O w l  0 0 0 0 0 756,543 0 756,513 

42,861 1,014,039 0 886.706 305.873 
uIIuuym( VA 156 a6.670 430.879 42,W 9#),m7 0 e5.706 290,441 
UIIQnRLUoIcBnB 156 a6.670 uiom 
V u I O u ) L O u 7 # ( I  0 0 0 0 0 15232 0 15232 

~~~ 2621 291.m 110.7CQ 136 405,445 246.020 58.549 710,014 
LEllbcLMuIID. ac 316 214,- 91,493 IS 3o8.m 1 s . w  56.549 518.972 

2,305 77.150 19.m 0 96,517 79,W 0 176210 
0 0 147 0 147 12.665 0 12,832 

10,216 1,345.eSO lMmlAuWIQRIIRCBnR 11,083 342,013 190,621 0 551,727 703,W 
-LE, M 0 166.582 96105 0 266.767 41.797 10,216 - 3 2  

86,854 0 255,725 73.791 0 329,516 
3,155 0 8.477 15204 0 23,661 

10.607 0 2o.m 273.153 0 2w.911 

StEwBWIQcBnB 10,061 117.422 233,016 o 30(1.900 40.370 29,715 4=po2 
SVEWSSPIQc8rrm 18.061 117.922 233,016 0 366,998 40,376 29,715 09,092 
V A M O W L ~ 7 # ( I  0 0 0 0 0 0 0 0 

WuInfAwYurrrm 0 0 0 0 0 65,301 0 65,301 
0 0 0 0 0 42.105 0 42.195 
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Space Flight: 

Replace Hission Control Center Air Handlers, 

Replace Thermal Vacuum Heliuu Refrigeration Systems, 

W d i f y  Iaunch Canplex 39 Exterior Utility Piping, 

Refurbish Lam& Cooplex 39 Cooling System, 

Refurbish Launch conplex 39 Secandary Circuit Breakers, 

Refurbish Vehicle Assembly Building/pad Water Storage Tanks, 

Rehabilitate Industrial Area Fire Alarm Reporting System, 

Restore C-5 Substation, Ia& Canplex 39 Area, 

Restoration of High Presswe Air Canpressor System, 

Repair Deck-iq and Roof, X-Ray and Staging Facility, 

Replace Cooling Tower and Boiler, 

Restore SSEfE Test Canplex High Pressure Mustrial Water System, 

Restore High Pressure Gas Storage Capacity, 

Construction of Advanced Solid Rockt Motor Program Facilities, 

------------ 
Johnson Space Center .............................................................. 
Johnson Space Center.. ............................................................ 
Kemedy Space Center .............................................................. 
Kernedy Space Center.. ............................................................ 
Kennedy Space Center .............................................................. 
Kernedy Space Center .............................................................. 
ICmmdy Space Center .............................................................. 
Kemedy Space Center .............................................................. 
Ilardd.1 space Flight Center ...................................................... 
Hichoud Assembly Facility ......................................................... 
Hichoud Assembly Facility ......................................................... 
Stermis Space Center .............................................................. 
Stermis Space Center.............................................................. 

Various hcations ................................................................. 
Total... ........................................................................ 

page 
No. 

CF 1-1 

CF 1-5 

CF 1-10 

CF 1-13 

CF 1-16 

CF 1-19 

CF 1-22 

CP 1-25 

CF 1-28 

CF 1-31 

CF 1-34 

CF 1-38 

CF 1-41 

CF 1-44 

CF 1 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

f 
I' 

* 
I .  PROJECT TITLE:  -lace Mission C o n t r o l  C e n t e r  A i r  Handlers 

INSTALLATION: don B .  J o b s o n  %ace C e n t e r  

FY 1994 CoF ESTIMATE: $8.000.000 

J,OCATION OF PROJEm: Houston,  Harris County,  Texas  

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

FY 1993 AND PRIOR YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  f u n d i n g  i s  related t o  t h i s  project :  

w d  Deslcfn Cons t ruc t  ion Total 
P l a n n i n g  

S p e c i f i c  CoF Funding  . . . . . . . . . $720,000 --- $ 720,000 
C a p i t a l i z e d  Inves tmen t  . . . . . . . . --- $34,23 7.572 ,237,572 

Total  . . . . . . . . . . . . . . . $720,000_ $&237.572 $34,957,572 

T h i s  p r o j e c t  provides f o r  t h e  c o n v e r s i o n  t o  an e n e r g y  saving variable a i r  volume s y s t e m  by 
r e p l a c i n g  s i x  l a r g e  b u i l t - u p  a i r  h a n d l e r s  a n d  associated components i n  t h e  M i s s i o n  C o n t r o l  
Center ,  B u i l d i n g  30. A l s o  i n c l u d e d  w i l l  be a 140-foot by 28- foo t  e x t e n s i o n  on t h e  n o r t h  e n d  of 
t h e  b u i l d i n g  t o  house  t h e  new a i r  h a n d l e r s .  

PROJECT: 

The a i r  h a n d l i n g  s y s t e m  i s  a p p r o a c h i n g  t h e  end o f  i t s  o r i g i n a l  d e s i g n  l i f e  a n d  deteriorated t o  a 
condi t ion  t h a t  l i k e l y  c o u l d  a d v e r s e l y  impact on Space  S h u t t l e  m i s s i o n  s u p p o r t .  The re  are a l r e a d y  
i n t e r n a l  l e a k s  i n  t h e  chil led water co i l  b u n d l e s  a n d  repairs c a n n o t  be made d u e  t o  t i m e  a n d  work 
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space c o n s t r a i n t s .  The s t r u c t u r a l  i n t e g r i t y  of t h e  u n i t s  i s  f a i l i n g  due  t o  c o n s t a n t  e x p o s u r e  t o  
m o i s t u r e  a n d  must be replaced. 

The c a p a b i l i t y  t o  provide c o n t i n u e d  c o o l i n g  t o  t h e  Mis s ion  C o n t r o l  C e n t e r  may be impaired i f  t h i s  
project i s  d e l a y e d .  The worst case f a i l u r e  would be loss  of c o o l i n g  t o  t h e  computer  sys t ems ,  
e f f e c t i v e l y  s h u t t i n g  down t h e  M i s s i o n  C o n t r o l  C e n t e r .  

PROJECT: 

T h i s  project  p r o v i d e s  fo r  t h e  r e p l a c e m e n t  of s i x  large b u i l t - u p  a i r - h a n d l e r s  s u p p l y i n g  o v e r h e a d  
a i r  t o  a l l  three f loors  of t h e  Mis s ion  C o n t r o l  C e n t e r ,  a 140- by 28- foo t  t h r e e - s t o r y  mechan ica l  
equipment  a d d i t i o n  t o  t h e  n o r t h  of t h e  b u i l d i n g ,  a n d  r e p l a c e m e n t  of a p p r o x i m a t e l y  150 mix ing  
boxes  w i t h  variable a i r  volume b o x e s .  The m e c h a n i c a l  room a d d i t i o n  i s  r e q u i r e d  t o  keep  t h e  
p r e s e n t  a i r  h a n d l i n g  u n i t s  o p e r a t i o n a l  u n t i l  t h e  new u n i t s  become o p e r a t i o n a l .  The e x i s t i n g  a i r  
h a n d l i n g  u n i t s  w i l l  t h e n  be removed. A i r  duc twork  r e v i s i o n s  and  i n s t a l l a t i o n  of associated 
electr ical  and  mechan ica l  s y s t e m s  and  c o n t r o l s  needed  t o  effect  these r e p l a c e m e n t s  a re  i n c l u d e d .  
The c o n s t a n t  volume m i x i n g  boxes  w i l l  be replaced w i t h  variable a i r  volume boxes  t o  r e d i s t r i b u t e  
t h e  a i r  f l o w  a n d  effect  e n e r g y  c o n s e r v a t i o n .  The project a l so  i n c l u d e s  t h e  removal  of asbestos 
s p r a y- a p p l i e d  i n s u l a t i o n  a n d  p i p i n g  i n s u l a t i o n  as r e q u i r e d .  The main c h i l l e d  water p i p i n g  w i t h i n  
t h e  b u i l d i n g  mechan ica l  rooms a lso  w i l l  be revised as r e q u i r e d .  

U n i t  
t i t v  Cost 

U n i t  of 
Measurle 

Demol i t i on /Asbes to s  Abatement . . .  
Architectural/Structural A d d i t i o n  . 
Mechanica l  A i r  H a n d l e r s  . . . . . .  
Mechan ica l  VAV Boxes . . . . . . . .  
Mechan ica l  Ductwork . . . . . . . .  
Mechanica l  A i r  Devices . . . . . . .  
Electr ical  M o d i f i c a t i o n s  . . . . . .  

Mechan ica l  P i p i n g  a n d  Valves . . . .  

LS 
SF 
EA 
EA 
LF 
LS 
EA 
LS 

--- --- 
11,760 125  

9 338,467 

600 327 

5 90 197 

150 8 ,494  

--- --- 

--- --- 

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

Cost 

197,000 
1 ,470,100 

1 ,274,100 
196,000 
654,000 
116,300 

1 ,046,300 

3 ,046,200 

$8.000.000 
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LYNDON B. JOHNSON SPACE CENTER 
FISCAL YEAR 1994 ESTIMATES 

REPLACE MISSION CONTROL CENTER AIR HANDLERS 

SITE LOCATION PLAN 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 
s 

PROJECT TITLE: ReDlace m r m a 1  Vacuum Helium Refricreration Svstems 

INSTALLATION: B. J o m o n  %ace Center 

FY 1994 CoF ESTIMATE: $7,400,000 

J,OCATION OF PRO=: Houston, Harris County, Texas 

OUARTERS OFFICF,: Office of Space Flight 

ed to this project: FY 1993 AND =OR m S  FUNDING: The following prior ye-rs funding is rela 

Specific CoF Funding . . . . . . . . . 
Capitalized Investment . . . . . . . . 

Total . . . . . . . . . . . . . . . 
Y P-: 

Planning 
and Desian 

$457,000 --- 

Construct ion 

$42,206,810 

Total 

$ 457,000 
42,206.810 

$42.663.810 

0 

This project provides for the replacement of five obsolete helium refrigerators with three new 
larger helium refrigerators in the Space Environment Simulation Laboratory, Building 32. This 
helium refrigeration system is essential for attaining and maintaining high-vacuum conditions for 
thermal vacuum testing of program-related test articles, devices, and systems. 
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This project is required to maintain and ensure reliable operations for vacuum Chambers A and B 
in the Space Environment Simulation Laboratory to support a number of satellite retrieval/repair 
and other thermal vacuum test projects. The existing helium refrigerators are at the end of 
their 30 year design life and unreliable, increasing the risk of failure and possible impact on 
pmgram schedules. Replacement parts for the system are expensive and not readily available 
since many components have to be custom made. Significant operation and maintenance costs can be 
avoided once these new helium refrigerators are operational. 

The potential of major test compromises and delays will be significantly increased. 

PROJECT: 

Modifications include replacement of five obsolete 1.75-kW helium refrigerators with three new 
3.5-kW helium refrigerators in the Space Environment Simulation Laboratory, Building 32. Two of 
the refrigerators will be located in a new 3,000 square foot cryogenics room adjecent to the 
existing Chamber A cryogenics room. The other refrigerator will be located in the existing 
cryogenics room near Chamber B. Necessary modifications to the facility's ventilation, 
electrical, chilled water, liquid nitrogen, and gaseous helium systems will be accomplished. 

The project also provides for rehabilitation and automation of chamber support control systems 
including Chambers A and B vacuum roughing pump system, Chamber A liquid nitrogen shrouds, 
Chamber A lunar plain heater, and Chamber A helium cryogenics pumping shrouds. Automated 
monitoring and control of chamber systems will be installed and connected to an existing 
distributed process control system. Existing control systems are over 30 years old and have 
deteriorated to an undesirable and efficient level. 

CF 1-6 



I f 

Unit 
titv Cost Cost 

Unit of 
Measure 

Sitework and Demolition . . . . .  LS --- 45,700 
307,700 Architectural/Structural . . . . .  SF 3,000 102.57 

Refrigerator Installation . . . .  EA 3 2,064,700 6,194,100 
Piping Modifications . . . . . . .  LS --- 215,600 
Electrical Modifications . . . . .  LS --- 136,900 
Controls . . . . . . . . . . . . . .  LS --- 500,000 

--- 

--- 
--- 
--- 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $7,400,000 

LIST QF BEJ.ATFS_liBBPHICS: Figure 1 - Isometric View Figure 2 - Systems Plan 

ER EOUIPMENT SUMMARX: None 

E THIS PROJECT: None 
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FISCAL YEAR 1994 ESTIMATES 
REPLACE THERMAL VACUUM HELIUM REFRIGERATION SYSTEMS 

ISOMETRIC VIEW 

2 of 3 New Helium 
Refrigeration Systems 

and Enclosure 

FIGURE 1 
/ CF 1-8 
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LYNDON B. JOHNSON SPACE CENTER 
FISCAL YEAR 1994 ESTIMATES 

REPLACE THERMAL VACUUM HELIUM REFRIGERATION SYSTEMS 

I t  

SYSTEMS PLAN 

New 3,000 SF Cryogenics 
Room, Install two new 
3.5-kW helium 
refrigerators 

Replace existing obsolete 
1.75-kW helium 
refrigerator with a new 
3.5-kW helium 
refrigerator 

FIGURE 2 CF 1-9 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

I ,  * I  PROJECT TITLE: m f v  J,aunch ComDlex 39 Exterior Utilitv P i ~ u u  

INSTALLATION: edv Space Center 

FY 1994 CoF Estimate: $1. 200.000 

-TION OF PROJECT: John F. Kennedy Space Center, Brevard County, Florida 

COGUXANT HEADOUARTERS OFFICE: Office of Space Flight 

FY 1993 AND PRIOR YPARS FUNDING: The following prior years funding is related to this project: 

Planning 
and Design Construct i m  Total 

$ 122,000 Specific CoF Funding . . . . . . . . $122,000 --- 
Capitalized Investment . . . . . . . --- $216.362.462 216.362.462 

Total . . . . . . . . . . . . . . $216.3 62 4 62 $g16,484,4 62 

This project provides for reconfiguring the High Temperature Hot Water (HTHW) expansion system, 
control valve replacement, generator pumping, and distribution piping in the LC-39 area to 
overcome an outdated heating system and permit an energy-efficient operation. 

JRCT JUSTIFI- : 

The existing HTHW system is 27 years old, inefficient, and does not provide control of the water 
temperature leaving the Utility Annex. The present system causes variations in temperature that 
could damage equipment which must be maintained at close tolerance. In addition, modifications 
of the control system included in this project will allow for balancing HTHW water flow with 
system loads optimizing energy efficiency. 
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F a i l u r e  t o  implement t h i s  p r o j e c t  w i l l  r e s u l t  i n  c o n t i n u e d  i n e f f i c i e n t  o p e r a t i o n  of t h e  HTHW 
d i s t r i b u t i o n  s y s t e m  i n  t h e  l a u n c h  c o n t r o l  area, which r i s k s  equ ipment  damage a n d / o r  d i s r u p t i o n  t o  
l a u n c h  p r o c e s s i n g  ac t iv i t i e s .  

T h i s  project  p r o v i d e s  f o r  r ep l acemen t  of compres s ion  t a n k s  a n d  p i p i n g  be tween  h e a t  s o u r c e  a n d  t h e  
h e a t  load. A new s t and- by  pump a n d  i n t e r c o n n e c t i n g  p i p i n g  w i l l  be provided a l o n g  w i t h  
r e p l a c e m e n t  of a l l  e x i s t i n g  3-way c o n t r o l  valves w i t h  2-way c o n t r o l  valves a t  t h e  heat 
e x c h a n g e r s .  A d d i t i o n a l l y ,  asbestos aba t emen t  and  r e i n s u l a t i o n  o f  some p i p i n g  i s  r e q u i r e d .  

5: 
. . . . . . . . . .  

U n i t  
Cost GQsL 

U n i t  of 
Measure 

$1.200.000 
--- --- 400,000 
--- --- 500,000 

LS --- --- 75,000 
LS --- --- 225,000 

Asbestos Abatement . . . . . . .  LS 
N e w  Tanks & Valves . . . . . . .  LS 
G e n e r a t o r  Pump . . . . . . . . .  
P i p i n g  . . . . . . . . . . . . .  

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

J,IST OF REJIATED GRAPHICS: F i g u r e  1 - S i t e  P l a n  

R EOUIPMENT SKUMARX: None 

FUTURE C o F D I M A T E D  F U N D I N G  REOUIRED TO COWLRTE THIS PROJECT: None 
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1994 ESTIMATES 

MODIFY LAUNCH COMPLEX 39 EXTERIOR UTILITY PIPING 

SITE PLAN 

f 

- - 

FIGURE 1 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

' PROJECT T I T L E :  R e f u r b i s h  Jnau n c h  ComDlex 3 9  C o o l i n a  S v s t e  m 

INSTALLATION: John F .  Kennedv SDace C e n t e r  

FY 1994 CoF E s t i m a t e :  $4 .000 ,000  

LOCATION OF PROJECT: John  F .  Kennedy Space  C e n t e r ,  Brevard County,  F l o r i d a  

COGNIZANT HEADOUA RTERS OFFICE : Off i ce  o f  S p a c e  F l i g h t  

FY 1993 A ND PRIOR YEARS FUNDI NG: The f o l l o w i n g  p r i o r  y e a r s  f u n d i n g  i s  related t o  t h i s  pro jec t :  

P l a n n i n g  
a n d  Des i a n  C o n s t r u c t  i o n  Total 

S p e c i f i c  CoF Funding  . . . . . . . . 
C a p i t a l i z e d  I n v e s t m e n t  . . . . . . . 

Tota l  . . . . . . . . . , . . . . 

$378,000 
$358. 272,990 358.272.990 

$378,000 --- 
--- 

$378,000 $358 ,272 ,990  $358,650,990 

PURPOSE AND SCOPE: 

T h i s  p r o j e c t  provides fo r  t h e  r e f u r b i s h m e n t  of f o u r  a i r  h a n d l e r s  a n d  t h e  r e p l a c e m e n t  of reheat 
c o i l s  t h r o u g h o u t  t h e  Launch C o n t r o l  C e n t e r  (LCC)  a n d  i n  t h e  lowbay of t h e  V e h i c l e  Assembly 
B u i l d i n g  (VAB) . 
variable  a i r  volume (VAV) boxes  a n d  new VAV compatible h e a t i n g ,  v e n t i l a t i n g ,  a n d  a i r  c o n d i t i o n i n g  
equipment .  

These  r h o d i f i c a t i o n s  w i l l  be accomplished b y  i n s t a l l i n g  new e n e r g y  s a v i n g  

The associated a i r  h a n d l i n g  u n i t s  a n d  t h e  r e h e a t  coi ls  i n  b o t h  f a c i l i t i e s  are 25-30 y e a r s  o ld  a n d  
at t h e  e n d  o f  t h e i r  o r i g i n a l  d e s i g n  l i f e .  The equ ipment  i s  deteriorated,  pe r fo rmance  i s  
d i m i n i s h e d ,  a n d  repai r  pa r t s  are d i f f i c u l t  t o  o b t a i n  c a u s i n g  l e n g t h y  down t i m e s  t h a t  d e l a y  
s h u t t l e  processing a n d  d i s r u p t  l a u n c h  s u p p o r t  o p e r a t i o n s .  The c o n s t a n t  volume c o n f i g u r a t i o n  a n d  
poor  c o n d i t i o n  of t h e  a i r  h a n d l i n g  u n i t s  c o u p l e d  w i t h  t h e  obsolete r e h e a t  co i l s  r e s u l t  i n  a n  
e n e r g y  i n e f f i c i e n t  a n d  u n r e l i a b l e  s y s t e m .  
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Conversion of this equipment to a variable air volume configuration would increase the 
reliability of the system and would be an energy efficient means of controlling the tight 
temperature and humidity requirements within the LCC and VAB. 

-: 

Failure to implement this project will result in continued inefficient operation of air handling 
units in the LCC and the lowbay of the VAB with possibility of system failures which could impact 
Shuttle launch activities. 

$ 

PROJECT: 

This project provides for the replacement of four air handlers and the replacement of reheat 
coils throughout the LCC and in the lowbay of the VAB. This project will include asbestos 
abatement and removal of reheat coils, cooling coils, supply and return fans, filter sections, 
miscellaneous piping, valves, ducts, dampers, insulation, and electrical power feeders. These 
items will be replaced with new energy efficient equipment including new controls, humidification 
systems, and variable air volume boxes. 

JRCT CQST ES-: 

. . . . . . . . . .  
Asbestos Abatement . . . . . . .  
Mechanical . . . . . . . . . . .  
Electrical . . . . . . . . . . .  

Unit 
Cost 

Unit of 
Measure 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . .  
-: Figure 1 - Site Plan 

S u m :  None. 

Cost 

570,000 
2,250,000 
1,180,000 

$4.000.000 

FUTURE CoF FS=F.D FUNDUG -En TO COMPLETE THIS PROJECT: None. 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

* 

PROJECT TITLE: P e f u  r b i s h  ' Lau nch C o  mDlex 39 Seco  n d a r v  C i r c u i t  Breake  rs 

INSTALLATION: John F .  Kennedv %ace Center .  

FY 1994 CoF E s t i m a t e :  $3,300,000 

LOCATION OF PROJTCT: John F .  Kennedy Space  Cen te r ,  B r e v a r d  County,  F l o r i d a  

COGNIZANT HEADOUARTERS OFFICF,: O f f i c e  o f  Space  F l i g h t  

pY 1993 AND PRIOR YEARS FUNDING: The f o l l o w i n g  p r io r  y e a r s  f u n d i n g  i s  re la ted  t o  t h i s  p ro jec t :  

$ 2 6 6 , 0 0 0  S p e c i f i c  CoF Funding  . . . . . . . . $ 2 6 6 , 0 0 0  
C a p i t a l i z e d  Inves tmen t  . . . . . . . --- $478.84 4 ,110  478 ,844 ,110  

--- 

Total  . . . . . . . . . . . . . . $266,000 $478 ,844 ,110  $479 ,110 ,110  

T h i s  project  p r o v i d e s  f o r  t h e  r e f u r b i s h m e n t  and s e r v i c e  l i f e  e x t e n s i o n  o f  480 V o l t  s e c o n d a r y  
c i r c u i t  b r e a k e r s  and i n s t a l l a t i o n  o f  s t a t e- o f- t h e- a r t  s t a t i c  t r i p  o v e r c u r r e n t  d e v i c e s  o n  t h e  
c i r c u i t  b r e a k e r s  i n  t h e  Launch Complex 39 (LC 39)  a rea .  

The e x i s t i n g  c i r c u i t  b r e a k e r  o v e r c u r r e n t  d e v i c e s  a re  25 y e a r s  o ld ,  d i f f i c u l t  t o  m a i n t a i n  and  
spare par t s  are  no  l o n g e r  made. The u n i t s  d o  n o t  have  s t a t i c  o v e r c u r r e n t  p r o t e c t i o n  d e v i c e s .  
T h e  b r e a k e r  s e t t i n g s  c a n n o t  be v e r i f i e d  b e c a u s e  of t h e  i n a c c u r a c y  o f  t h e  c o n t r o l  d e v i c e s .  A s  a 
r e s u l t ,  p r e m a t u r e  t r i p s  and unschedu led  o u t a g e s  may o c c u r .  The new o v e r c u r r e n t  p r o t e c t i o n  w i l l  
e l i m i n a t e  p r e m a t u r e  t r i p s  a n d / o r  f a i l u r e  t o  t r i p ,  t h e r e b y  e l i m i n a t i n g  unschedu led  o u t a g e s  and  
a d v e r s e  impacts t o  s h u t t l e  p r o c e s s i n g .  
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P r e m a t u r e  t r i p p i n g  or f a i l u r e  t o  t r i p  may o c c u r ,  which would c a u s e  u n s c h e d u l e d  o u t a g e s  or 
possible damage t o  c r i t i c a l  equ ipmen t .  

PROJECT: 
s 

T h i s  project w i l l  r e f u r b i s h  t h e  e x i s t i n g  480 V o l t  s e n s i t i v e  s e c o n d a r y  c i r c u i t  b r e a k e r s  i n s t a l l e d  
on LC-39 f a c i l i t i e s  a n d  i n c l u d e s  t h e  i n s t a l l a t i o n  o f  s t a t e - o f- t h e- a r t  s t a t i c  t r i p  o v e r c u r r e n t  
devices on t h e  c i r c u i t  b r e a k e r s .  

. . . . . . . . . .  

U n i t  
t i t v  Cost Cost 

Uni t  o f  
Measure 

$3.300.000 
LCC B r e a k e r s  . . . . . . . . . .  LS --- 570,000 --- 

Mobile Launch P l a t f o r m s  1 , 2 , 3  & 
V e h i c l e  Assembly B u i l d i n g  

1 ,130 ,000  --- --- Repeater (VABR) B r e a k e r s  . . .  LS 

V e h i c l e  Assembly B u i l d i n g  
B r e a k e r s  . . . . . . . . . . .  LS 710,000 --- 

Pads  A & B B r e a k e r s  . . . . . .  LS --- 890 ,000  --- 

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

J,IST OF REJ4ATED GRAPHICS: F i g u r e  1 - Location P l a n  

QTHRR E O U W N T  SUMMARY: None 

$3,300.000 

FUTURE CoF E S T I M E D  FUNDING REOUIRED TO COMPJXTE THIS PROJECT: None 
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1994 ESTIMATES 

REFURBISH LAUNCH COMPLEX 39 SECONDARY CIRCUIT BREAKERS 

LOCATION PLAN 

FIGURE 1 CF 1-18 
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CONSTRUCTION OF F A C I L I T I E S  

FISCAL YEAR 1994 ESTIMATES 

, I  ’ PROJECT TITLE: P e f u r b  i s h  V e h i c l e  Ass-lv R u i l d i n a / P a d  Water Storaae Tanks 

INSTALLATION: ?John F -  Kennedv mace C e n t e r  

FY 1994 CoF E s t i m a t e :  $3.000.000 

LOCATION OF PROJECT: John F .  Kennedy Space  C e n t e r ,  Brevard County,  Florida 

COGNIZANT HEmOUARTERS OFFICF,: Of f ice  of Space  F l i g h t  

FY 1993 AND PRIOR YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  f u n d i n g  is  re la ted t o  t h i s  projec t :  

a n d  Design Total 
P l a n n i n g  

S p e c i f i c  CoF Funding  . . . . . . . . 
C a p i t a l i z e d  Inves tmen t  . . . . . . . 

Tota l  . . . . . . . . . . . . . . 

$253,000 --- $ 253,000 
--- $5.879.292 5 ,879 .292  

$&879.292 $6.132.292 

T h i s  project  provides fo r  r e f u r b i s h m e n t  of t h e  t w o  1 ,000 ,000  g a l l o n  g round  storage water t a n k s  
and  c o n s t r u c t i n g  t w o  a d d i t i o n a l  1 , 0 0 0 , 0 0 0  g a l l o n  t a n k s  n e a r  t h e  V e h i c l e  Assembly B u i l d i n g  (VAB) 
a n d  l a u n c h  pads 39A a n d  B.  

ECT JUST-: 

Two new water t a n k s  are r e q u i r e d  t o  provide redundancy  and  p r e c l u d e  a two-month shutdown t o  
r e f u r b i s h  the  e x i s t i n g  27- year- old t a n k s .  
e x i s t i n g  S h u t t l e  f i r e  p r o t e c t i o n  s y s t e m s  t o  remain  o p e r a t i o n a l  a t  a l l  times. T h e r e f o r e ,  new 
t a n k s  w i l l  be c o n s t r u c t e d  a n d  become o p e r a t i o n a l  before the  e x i s t i n g  t a n k s  are allowed t o  be 
t a k e n  o u t  of service and  r e f u r b i s h e d .  E x i s t i n g  t a n k  r e f u r b i s h m e n t  i s  r e q u i r e d  t o  repair e x i s t i n g  
c o r r o s i o n  damage. 

S a f e t y  a n d  l a u n c h  o p e r a t i o n s  p e r s o n n e l  r e q u i r e  t h e  
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F a i l u r e  t o  approve  t h i s  project w i l l  d e l a y  repair of both t a n k s  and  c o u l d  c a u s e  d e l a y  i n  S h u t t l e  
p r o c e s s i n g  s c h e d u l e s  due  t o  i n e v i t a b l e  c o r r o s i v e  f a i l u r e  o f  t h e  t a n k  w a l l s .  

T h i s  project p r o v i d e s  for  t w o  new 1 ,000 ,000  g a l l o n  t a n k s  t o  be i n s t a l l e d  n e a r  t h e  VAB and  l a u n c h  
pads and  t i e d  i n t o  t h e  e x i s t i n g  water sys t em.  T h e  t w o  e x i s t i n g  1,000,000 g a l l o n  t a n k s  w i l l  t h e n  
be t a k e n  o u t  of s e r v i c e  f o r  s a n d  b l a s t i n g ,  p a i n t i n g ,  and  m i s c e l l a n e o u s  repairs .  N e w  cathodic 
p r o t e c t i o n  sys t ems  w i l l  be p r o v i d e d  f o r  t h e  f o u r  t a n k s .  

U n i t  
Cost 

U n i t  of 
Measure Cost 

Tank Refurb ishment  . . . . . . .  EA 2 4 0 3 , 0 0 0  806,000 
N e w  Tank I n s t a l l a t i o n  . . . . .  EA 2 1,097,000 2,194,000 

Tota l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
J I I S T  OF REJaATED G m :  F i g u r e  1 - Si t e  P l a n  

OTHER EOUIPMENT SUMMARY: None 

$3.000.000 
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1994 ESTIMATES 

REFURBISH VEHICLE ASSEMBLY BUILDING/PAD WATER STORAGE TANKS 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

~ ~~ 

I .  ’ PROJECT TITLE:  Rehabllltate Industrial A r e a  F i r e  - o r t h g  Svstem 

INSTALLATION: e C e n t e r  

F Y  1994 CoF E s t i m a t e :  $4,900,000 

LOCATION OF PROJECT: John F.  Kennedy Space C e n t e r ,  B reva rd  County, F l o r i d a  

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

PRIOR YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  f u n d i n g  i s  related t o  t h i s  p r o j e c t :  

P l a n n i n g  
and D e s u ~ n  t r u c t i p n  Total 

S p e c i f i c  CoF Funding  . . . . . . . . 
C a p i t a l i z e d  Inves tmen t  . . . . . . . 

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

$476,000 --- $ 476,000 
$2.402.000 2.402.000 --- 

$476.000 

Y PURPOSE AND SCOPF,: 

T h i s  p r o j e c t  w i l l  replace e x i s t i n g  u n r e l i a b l e  a n d  o u t d a t e d  f i r e  alarm c o n t r o l  and  m o n i t o r i n g  
sys t ems  i n  t h e  I n d u s t r i a l  A r e a  w i t h  m i c r o p r o c e s s o r- b a s e d  p a n e l s  t o  be m o n i t o r e d  and  c o n t r o l l e d  
t h r o u g h  t h e  e x i s t i n g  c e n t r a l  s u p e r v i s i n g  s t a t i o n ,  located i n  t h e  Launch C o n t r o l  C e n t e r .  

OJECT JUSTIFICATION: 

The e x i s t i n g  n o n r e c o r d i n g ,  a n n u n c i a t o r  t y p e  f i r e  alarm r e p o r t i n g  a n d  m o n i t o r i n g  sys t ems  are 
u n r e l i a b l e ,  new f a c i l i t i e s  or  zones  c a n n o t  be added, a n d  do n o t  m e e t  t h e  u p d a t e d  recommendations 
of t h e  N a t i o n a l  F i r e  Code. The e x i s t i n g  m o n i t o r i n g  sys t ems  are h i g h l y  dependen t  on o p e r a t o r  
v i g i l a n c e ,  p r o f i c i e n c y ,  i n t e r p r e t a t i o n ,  and  r e c o r d i n g ,  and  are i n c a p a b l e  of m o n i t o r i n g  i n d i v i d u a l  
f i r e  alarm zones  i n  large b u i l d i n g s .  Repair par t s  are v e r y  d i f f i c u l t  a n d  c o s t l y  t o  o b t a i n  f o r  
t h e s e  obsolete s y s t e m s .  The i n c r e a s e d  f r e q u e n c y  of haza rdous  o p e r a t i o n s  w i t h i n  t h e  i n d u s t r i a l  
area makes t h e  need  f o r  better c o n t r o l  and  m o n i t o r i n g  of f i r e  alarm and  s u p p r e s s i o n  sys t ems  
e s s e n t i a l .  
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Deferral of t h i s  project w i l l  r e s u l t  i n  a c o n t i n u e d  i n e f f i c i e n c y  i n  t h e  e v a l u a t i o n  of f i r e  
s i g n a l s  received by  t h e  c e n t r a l  f i r e  alarm m o n i t o r i n g  sys tem.  Without  t h i s  project,  there would 
be a n  i n c r e a s e  i n  t h e  r i s k  of m i s d i r e c t i n g  t h e  f i r e  d e p a r t m e n t ,  which adds d e l a y s  t o  t h e  c r i t i c a l  
r e s p o n s e  t i m e .  

PROJECT: 

T h i s  project  w i l l  replace e x i s t i n g  c r i t i ca l  s a f e t y  s y s t e m  f i r e  alarm c o n t r o l  a n d  m o n i t o r i n g  
s y s t e m s  w i t h  microprocessor-based p a n e l s .  Each f a c i l i t y ‘ s  heat/smoke d e t e c t i o n / s i g n a l i n g  zones  
w i l l  be modified t o  be compatible w i t h  t h e  new f i r e  alarm p a n e l ,  which w i l l  be compatible w i t h  
t h e  c e n t r a l  s t a t i o n  equipment ,  g r a p h i c s ,  a r c h i v i n g  a n d  c o n t r o l . f u n c t i o n s .  A f t e r  t h e  f i r e  alarm 
s y s t e m s  are i n t e g r a t e d  w i t h  t h e  c e n t r a l  s t a t i o n ,  i n c l u d i n g  g r a p h i c s  a n d  base c e n t r a l  p r o c e s s i n g  
u n i t ,  t h e  s y s t e m  w i l l  provide r e p o r t i n g  a n d  c o n t r o l  of i n d i v i d u a l  alarm p o i n t s .  

U n i t  
ost Cost 

U n i t  of 
Measure 

D e m o l i t  i o n  . . . . . . . . .  
F i r e  A l a r m  P a n e l s  . . . . . .  
Modem Packages  . . . . . . .  
Detectors . . . . . . . . . .  
B e l l  U n i t s  . . . . . . . . .  
Wire a n d  C o n d u i t .  . . . . . .  
Asbestos Abatement . . . . .  
Head End Equipment . . . . .  

LS 
EA 
EA 
EA 
EA 
LF 
LS 
LS 

4 1  13,902.44 
27 6,888.89 

1,450 105.52 
1,430 130.07 

125,600 22 .85  

Total  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
L I S T  OF RELATED GRAPHICS:  F i g u r e  1 - L o c a t i o n  P l a n  

None 

70,000 
570,000 
186,000 
153,000 
186,000 

2,870,000 
620,000 
245,000 

$4.900.000 

TED FUNDING REOUIRED TO COMPLETE THIS PROJECT: None 
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FISCAL YEAR 1994 ESTIMATES 
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LOCATION PLAN 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

’ PROJECT T I T L E :  Restore C - 5 S u b s t a t i o n .  Launch ComD l e x  39  Area 

INSTALLATION : J o h n  F .  Kennedv SDace C e n t e r  

FY 1994 CoF E s t i m a t e :  S5.000.000 

LOCATION OF PROJECT : John F .  Kennedy Space  C e n t e r ,  Brevard County, F l o r i d a  

COGNIZANT HE ADOUARTERS OFF I C E :  O f f i c e  of Space  F l i g h t  

OR m R S  FU N D I N G  : The f o l l o w i n g  p r i o r  y e a r s  f u n d i n g  i s  related t o  t h i s  pro jec t :  

P l a n n i n g  
a n d  Desiqn C o n s t r u c t  i on  Total 

S p e c i f i c  CoF Funding . . . . . . . . . . 
C a p i t a l i z e d  Inves tmen t  . . . . . . . . . 

Tota l  

$300,000 --- $ 300,000 
--- S4 ,705 .523  4 ,705 ,573  

$300,000 $4 ,705 ,523  $5 ,005 ,523  

SCOPE: 

T h i s  project p r o v i d e s  f o r  t h e  e x p a n s i o n  of t h e  C-5 e l ec t r i ca l  d i s t r i b u t i o n  s u b s t a t i o n  t o  p r o v i d e  
n e c e s s a r y  load rel ief  t o  t h e  e x i s t i n g  C-5 s u b s t a t i o n  a n d  t o  s u p p o r t  p l a n n e d  load i n c r e a s e s  i n  t h e  
Launch Complex 39  (LC-39) area.  

PROJECT JUSTIFICATION: 

T h i s  r e s t o r a t i o n  project  i s  r e q u i r e d  t o  correct t h e  overload c o n d i t i o n  of t h e  e x i s t i n g  C-5 
s u b s t a t i o n  d e s i g n  c a p a c i t y  of 30 megavolt Amperes (mva). A c t u a l  p e a k  demand i n  F Y  1990 a n d  1 9 9 1  
w a s  2 9 . 8  mva a n d  load growth  i n  t h e  LC-39 area exceeded  t h e  d e s i g n  c a p a c i t y  i n  FY 1992.  The peak  
s u b s t a t i o n  c a p a c i t y  u t i l i z i n g  c o o l i n g  f a n s  w i l l  be exceeded  b y  the  end  o f  FY 1994.  Exceeding t h e  
s u b s t a t i o n  d e s i g n  c a p a c i t y  i s  n o t  recommended f o r  e x t e n d e d  periods of t i m e  as  t h i s  r e d u c e s  
t r a n s f o r m e r  s e r v i c e  l i f e .  Once t h i s  upgrade  becomes o p e r a t i o n a l ,  it w i l l  p r o v i d e  t h e  needed 
c a p a c i t y  t o  a l l e v i a t e  t h e  o v e r l o a d e d  c o n d i t i o n  a n d  provide f o r  p l a n n e d  g rowth  i n  t h e  LC-39 area. 
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F a i l u r e  t o  p r o v i d e  t h e  e x p a n s i o n  w i l l  r e s u l t  i n  t h e  C-5 s u b s t a t i o n  peak c a p a c i t y  b e i n g  exceeded  
and  e v e n t u a l  t r a n s f o r m e r  f a i l u r e s .  I t  w i l l  a lso  force u n d e s i r a b l e  load s h e d d i n g  d u r i n g  c r i t i c a l  
l a u n c h  o p e r a t i o n s  b e g i n n i n g  i n  FY 1994.  

PROJECT: 

T h i s  project p r o v i d e s  f o r  i n c r e a s i n g  t h e  c a p a c i t y  a minimum of 20 mva, which i n c l u d e s  13,800 v o l t  
feeders, feeder breakers, manholes,  d u c t  banks ,  feeder bays ,  c o n t r o l  b u i l d i n g ,  p r o t e c t i v e  
devices, p u b l i c  u t i l i t y  i n t e r f a c e  and  a f e n c e d  e n c l o s u r e .  The p r o t e c t i v e  d e v i c e s ,  s u b s t a t i o n  
s t r u c t u r e ,  feeder bays ,  and y a r d  w i l l  be d e s i g n e d  t o  allow f o r  growth of t h e  s u b s t a t i o n  t o  r e d u c e  
t h e  cost impact of m o d i f i c a t i o n s  and  r e t r o f i t t i n g  a t  t h e  t i m e  of f u t u r e  e x p a n s i o n .  

U n i t  
Cost Cost 

Un i t  of 
Measure 

C i v i l / S i t e  . . . . . . . . .  LS 
G e n e r a l  . . . . . . . . . . .  LS 
Mechanical  . . . . . . . . .  LS 
Electr ica l  . . . . . . . . .  LS 

Tota l  . . . . . . . . . . . . . . . . . . . . . . . . . . .  $5.000.000 

J , IST OF RELATED: F i g u r e  1 - L o c a t i o n  P l a n  

QTHER FOUIPWNT SUMMARX: Approximate ly  $150,000 of Non-CoF equipment  w i l l  be p r o v i d e d .  

FUTURE CoF E S T W E D  F U N D I N G  REOUIRED TO COMFSETE THIS PROJECT: None 
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JOHN F. KENNEDY SPACE CENTER 
FISCAL YEAR 1994 ESTIMATES 

RESTORE C-5 SUBSTATION, LAUNCH COMPLEX 39 AREA 

LOCATION PLAN 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

b 

PROJECT TITLE: stor- of Hlah P r e s s w r e s s o r  Svstem 

INSTALLATION: Georae C .  Marshall SDbCe Fliaht CenLer 

FY 1994 CoF Estimate: S8.500.000 

LOCATION OF PR0JE.Z: Marshall Space Flight Center, Madison County, Alabama 

H F W O U W , R S  OF-: Office of Space Flight 

i: The following prior years funding is related to this project: 

Design Total 
Planning 

$ 664,000 Specific CoF Funding . . . . . . . . $664,000 --- 
Capitalized Investment . . . . . . . --- $3.447.111 3.447.111 
Total . . . . . . . . . . . . . . . $664.000 $3.44 7.111 $4.111.111 

The purpose of this project is to replace the existing High Pressure Air Compressor System, which 
services the Center's laboratories and test areas. This project provides for the construction of 
a new air compressor facility with three compressors and space for three more. High pressure air 
is essential to operate all of the Center's major testing facilities. 

This system provides high pressure air for purging operations, test area operations, wind tunnel 
operations, contamination control, critical pneumatic systems, scientific experiments, and 
neutral buoyancy activities. The existing compressors are 26 to 40 years old and very 
deteriorated. During the past two years, compressor downtime has resulted in a 23 percent 
reduction in rated compressor output. Compressor downtime can commonly run into months because 
of the unavailability of parts. With the High Pressure Air Compressor System already operating 
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at capacity, the loss of one compressor results in program testing delays. The existing 
facilities are not suitable for refurbishment and will be deactivated and demolished after this 
facility is fully operational. 

Delay of this project will impact all ongoing programs at the Center. 
will become increasingly unreliable and costly due to continued equipment failure and difficulty 
of maintenance. 

Support of test programs 

PROJECT: 

This project provides an approximately 13,000 square foot air compressor building, including 
foundations, trenches, and utility systems. Also included is the installation of three electric 
motor driven air compressors with associated switchgear, and a new 10 MVA electrical unit 
substation. Space will be provided for three additional compressor units. An air purification 
system will be installed. The facility will have a fully equipped sound-proof control room and a 
bridge crane. Approximately 7,700 linear feet of pipe will be used to connect into and refurbish 
the existing air distribution system. 

Unit 
Cost Cost 

Unit of 
Measure 

Site Work . . . . . . . . .  LS --- 600,000 
2,700,000 Architectural/Structural . . LS 
3,200,000 Mechanical . . . . . . . . .  LS 
2,000,000 Electrical . . . . . . . . .  LS 

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

Total 

JJST OF REJATED G R A P H I C S :  Figure 1 - Location Plan 

i: None 

3: Future funding required to 
complete the replacement of the entire High Pressure Air Compressor System is estimated to cost 
approximately $6,000,000 FY 1995-FY 1996. 
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MARSHALL SPACE FLIGHT CENTER 
FISCAL YEAR 1994 ESTIMATES 

RESTORATION OF HIGH PRESSURE AIR COMPRESSOR SYSTEM 
LOCATION PLAN 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

J,OCATION OF PROJECT: N e w  O r l e a n s ,  O r l e a n s  P a r i s h ,  L o u i s i a n a  

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

3: The f o l l o w i n g  p r i o r  y e a r s  f u n d i n g  i s  related t o  t h i s  projec t :  

$ 105,000 S p e c i f i c  CoF Funding . . . . . . . . $105,000 --- 
$9.611.664 5LfiuAu --- C a p i t a l i z e d  Inves tment  . . . . . . . 

Tota l  . . . . . . . . . . . . . . $ $- 664 $9.716,6= 

SCOPE: 

The purpose  o f  t h i s  project  i s  t o  repair t h e  d e c k i n g  a n d  r o o f  s y s t e m  of t h e  X-Ray a n d  S t a g i n g  
F a c i l i t y  t o  e n s u r e  i t s  s t r u c t u r a l  i n t e g r i t y  and  t o  protect  completed E x t e r n a l  Tanks stored i n  t h e  
f a c i l i t y  fo r  f u t u r e  Space  S h u t t l e  m i s s i o n s .  
e x i s t i n g  r o o f i n g  s y s t e m  a n d  c o n c r e t e  d e c k i n g ,  i n s t a l l a t i o n  o f  c o r r u g a t e d  metal d e c k i n g ,  a n d  t h e  
i n s t a l l a t i o n  of a new r o o f i n g  sys tem.  

Work t o  be pe r fo rmed  i n c l u d e s  removal o f  t h e  

OJECT JUS-: 

The X-Ray and  S t a g i n g  F a c i l i t y  i s  u s e d  t o  modify a n d  store completed E x t e r n a l  Tanks.  I n s p e c t i o n  
o f  t h e  d e c k i n g  revealed c r a c k i n g  and  s p a l l i n g  of several c o n c r e t e  c e i l i n g  p a n e l s .  T h i s  c o n d i t i o n  
developed b e c a u s e  t h e  b u i l d i n g  had  no v e n t i l a t i o n ,  a n d  m o i s t u r e  a c c u m u l a t e d  w i t h i n  t h e  f a c i l i t y .  
I n  a d d i t i o n ,  t h e  r o o f  l e a k e d ,  e x p o s i n g  t h e  s teel  r e i n f o r c e m e n t  bars t o  m o i s t u r e .  The r e s u l t i n g  
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o x i d a t i o n  of t h e  rebar c a u s e d  e x p a n s i o n ,  which i n  t u r n  c a u s e d  t h e  c o n c r e t e  a r o u n d  t h e  p a n e l  
f l a n g e  area t o  crack a n d  s p a l l .  Temporary repairs w i l l  no l o n g e r  r e c t i f y  t h e  problem. A r e c e n t  
s t u d y  by a n  i n d e p e n d e n t  r o o f i n g  c o n s u l t a n t  recommended complete r e p l a c e m e n t  of t h e  c o n c r e t e  
d e c k i n g  w i t h  a metal deck ing ,  a n d  i n s t a l l a t i o n  of a new b u i l t - u p  roof. 

-: 

Delay of t h i s  project  w i l l  a l l o w  c o n t i n u e d  s p a l l i n g  of t h e  c o n c r e t e ,  i n c r e a s i n g  t h e  r i s k  of 
damage t o  t h e  stored E x t e r n a l  Tanks and  s u p p o r t  equipment  from f a l l i n g  c o n c r e t e .  

PROJECT: 

T h i s  project p r o v i d e s  f o r  t h e  removal  of t h e  e x i s t i n g  f o u r- p l y  r o o f i n g  s y s t e m  and a p p r o x i m a t e l y  
6,000 p a n e l s  of c o n c r e t e  d e c k i n g .  The d e c k i n g  w i l l  be replaced w i t h  a p p r o x i m a t e l y  2 , 6 0 0  s q u a r e  
feet  of c o r r u g a t e d  metal. A new b u i l t - u p  r o o f i n g  s y s t e m  i n c l u d i n g  i n s u l a t i o n  and f l a s h i n g  w i l l  
be i n s t a l l e d .  Roof d r a i n s  w i l l  b e  modified a n d / o r  r e p l a c e d  as  r e q u i r e d .  

U n i t  
Cost Cost 

U n i t  of 
Measure 

Replacement of Decking and  
1,500,000 --- --- R o o f  . . . . . . . . . . . . .  LS 

Total  . . . . . . . . . .  . . . . . . . . . . . . . . . . .  
LIST OF REJIATED G R A P U :  F i g u r e  1 - S i t e  P l a n  

3: None 

$1.500.000 

None 
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MICHOUD ASSEMBLY FACILITY 
FISCAL YEAR 1994 ESTIMATES 

REPAIR DECKING AND ROOF, X-RAY AND STAGING FACILITY 

SITE PLAN 

103 

Standard 
Ceiling Panel 

Lateral 
Cracks 

6' 3" 

1'Web 
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CONSTRUCTION OF F A C I L I T I E S  

FISCAL YEAR 1994 ESTIMATES 

b 

PROJECT T I T L E :  ce C o o u a  T o w e r  a n d  Boi le r  

INSTALLATION: ud  As-lv Fac-tv I ,  

FY 1994 CoF E s t i m a t e :  $4.000.000 

-ION OF PROJECT: N e w  O r l e a n s ,  O r l e a n s  P a r i s h ,  L o u i s i a n a  

T -S  O F F I B :  O f f i c e  of Space  F l i g h t  

FY 1993 AND P R I O R  YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  f u n d i n g  i s  re la ted  t o  t h i s  pro jec t :  

P l a n n i n g  
D e s i g n  truc- Total 

S p e c i f i c  CoF Funding  . . . . . . . , $424,000 $2 ,300,000 $2 ,724,000 
C a p i t a l i z e d  Inves tmen t  . . . . . . . --- 5.201.098 5.201.098 

Tota l  . . . . . . . . . . . . . . $424,000 $7 ,501 ,098  $7.925.098 

SUMMARY PURPOSE AND SCOPE: 

The pu rpose  o f  t h i s  project  i s  t o  c o n t i n u e  t h e  s y s t e m a t i c  r e p l a c e m e n t  of major c e n t r a l  h e a t i n g  
and  c o o l i n g  p l a n t  components  i n  t h e  202/207 complex.  T h i s  p h a s e  provides f o r  t h e  r e p l a c e m e n t  of 
a s i x - c e l l  c o o l i n g  tower a n d  a 60 ,000  l b / h r  steam bo i l e r ,  which s u p p o r t  p r o d u c t i o n ,  e n g i n e e r i n g ,  
s t o r a g e ,  and  a d m i n i s t r a t i v e  areas.  

PROJECT: 

Cool ing  T o w e r  202  was c o n s t r u c t e d  i n  1953.  The 
f a n  sys tem i s  corroded, a n d  f a n s ,  pumps, a n d  o t h e r  m e c h a n i c a l  equipment  have  v i b r a t i o n  problems 
as a r e s u l t  o f  de ter iora ted  s t r u c t u r a l  components .  T h e r e  are v i s i b l e  c r a c k s  a r o u n d  t h e  e n t i r e  
perimeter o f  t h e  f o u n d a t i o n  r e s u l t i n g  i n  t h e  l e a k a g e  of t reated c o o l i n g  water. The u p p e r  deck ,  
u sed  by p e r s o n n e l  t o  a c c o m p l i s h  ma in tenance  and  repairs,  i s  s t r u c t u r a l l y  u n s a f e .  Steam Boiler  
No, 1 was a l s o  i n s t a l l e d  i n  1953.  I t  h a s  e x t e n s i v e  c o r r o s i o n  t h r o u g h o u t ,  a n d  r e p l a c e m e n t  pa r t s  

A m a j o r i t y  of t h e  wooden members are  r o t t i n g .  

CF 1- 3 4  
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are no  l o n g e r  avai lable .  Both t h e  c o o l i n g  tower and  t h e  steam bo i l e r  a re  r e a c h i n g  t h e  p o i n t  
where corrective main tenance  i s  no l o n g e r  e f f e c t i v e ;  comple te  r e p l a c e m e n t  i s  needed .  

Con t inued  d e t e r i o r a t i o n  of h e a t i n g  and  c o o l i n g  components w i l l  r e s u l t  i n  E x t e r n a l  Tank p r o d u c t i o n  
d T s r u p t i o n s  a n d  p o t e n t i a l  p r o d u c t i o n  r e w o r k .  
Foam I n s u l a t i o n  (SOFI) s p r a y  a n d  c u r i n g ,  component c l e a n i n g ,  l i q u i d  hydrogen a n d  oxygen t a n k  
c l e a n i n g ,  L i q u i d  Oxygen Tank p r i m i n g ,  and  t a n k  we ld ing  w i l l  be a d v e r s e l y  impacted. 

C r i t i c a l  p roduc t io , ?  a c t i v i t i e s  s u c h  as  Spray-on 

PROJECT: 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  i n s t a l l a t i o n  of a new ceramic s i x - c e l l  c o o l i n g  tower, w i t h  
associated pumps, motors, p i p i n g ,  a n d  v a l v e s ,  on a new p i l e- s u p p o r t e d  f o u n d a t i o n .  The sump and  
p i p i n g  common t o  C o o l i n g  Towers  202 a n d  208 w i l l  a lso  be replaced. 
and f o u n d a t i o n  w i l l  be demol i shed  a f t e r  t h e  new c o o l i n g  tower i s  a c t i v a t e d .  The pro jec t  a l so  
p r o v i d e s  f o r  t h e  d e m o l i t i o n  o f  a n  e x i s t i n g  60,000 l b / h r  steam boi ler ,  a n d  i t s  r e p l a c e m e n t  w i t h  a 
h i g h- e f f i c i e n c y  boiler  o f  e q u a l  c a p a c i t y .  
bo i l e r  i n  t h e  p r o p e r  l o c a t i o n ;  t h e r e f o r e ,  one  s e c t i o n  o f  t h e  w e s t  w a l l  w i l l  be removed and  
replaced w i t h  a r o l l - u p  door. 

The e x i s t i n g  c o o l i n g  tower  

An access door w i l l  be r e q u i r e d  t o  p l a c e  t h e  new 

U n i t  
t i t v  Cost Cost 

U n i t  o f  
Measure 

t r u c t  im . . . . . . . . . . . . .  --- --- --- $4,000.000 

800 ,000  S t r u c t u r a l  . . . . . . . . . . .  LS 
Mechanica l  . . . . . . . . . . .  LS -- 1 , 5 0 0 , 0 0 0  

350,000 Electr ical  . . . . . . . . . . .  LS 
Asbestos Abatement . . . . . . .  LS --- 200 ,000  

1 ,150 ,000  C o o l i n g  Tower S e t  i n  Place . . .  LS 

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

Tota l  . . . . . . . . . .  . . . . . . . . . . . . . . . . .  
JIIST OF RELATED G W H I C S :  F i g u r e  1 - C o o l i n g  Tower S i t e  P l a n  

F i g u r e  2 - Boiler  House S i t e  P l a n 1  

NT SUMMARX: None 

$4,000.000 

F u t u r e  f u n d i n g  t o  comple te  t h e  r e p l a c e m e n t  of a l l  major h e a t i n g  a n d  c o o l i n g  equipment i n  t h e  
202/207 complex i s  a p p r o x i m a t e l y  $5 ,000 ,000  i n  FY 1996.  CF 1-35 
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MICHOUD ASSEMBLY FACILITY 
FISCAL YEAR 1994 ESTIMATES 

REPLACE COOLING TOWER AND BOILER 
COOLING TOWER 202 SITE PLAN 
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FIGURE 1 
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Legend - Low Pressure Header - High Pressure Header 
0 Reducing Station 

MICHOUD ASSEMBLY FACILITY 
FISCAL YEAR 1994 ESTIMATES 

REPLACE COOLING TOWER AND BOILER 
BOILER HOUSE 207 SITE PLAN 

Boiler 

1964 

1952 

1965 

3ross Capacity status I (Ibdhr) 

60,000 Replace, FY94 

75,000 Active 

75,000 Replace, FY93 

60,000 Replace, N 9 3  

100,000 I Active I 

I 
:I 
I i 0 

Partial Floor Plan 
FIGURE 2 Building 207 

/ Replace 

0 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

* PROJECT T I T L E :  ' W  

INSTALLATION: J o h n  C .  S t e n n i s  Space  C e n t e r  

FY 1994 CoF Es t imate :  $2.300.000 

LOCATION OF PROJECT : S t e n n i s  Space  C e n t e r ,  Hancock County, M i s s i s s i p p i  

COGNIZANT HEADOUARTERS OFFICE : O f f i c e  o f  Space  F l i g h t  

FY 1 9 9 3  AND P R I O  R YEARS FUNDING : The f o l l o w i n g  p r i o r  y e a r s  f u n d i n g  i s  re la ted  t o  t h i s  p r o j e c t :  

P l a n n i n g  
a n d  D e s  i a n  C o n s t r u c t  i o n  Total 

S p e c i f i c  CoF Funding . . . . . . . . . . $30,000 --- $ 30,000 
$3.908,915 3,908,915 C a p i t a l i z e d  Inves tmen t  . . . . . . . . . --- 

T o t a l  . . . . . . . . . . . . . . . . $3,908,915 $3 ,938,915 

T h i s  p r o j e c t  p r o v i d e s  for  t h e  r e s t o r a t i o n  of t h e  High P r e s s u r e  I n d u s t r i a l  Water ( H P I W )  s y s t e m  a t  
t h e  Space S h u t t l e  Main Engine  (SSME) "A-1" a n d  "A-2" T e s t  S t a n d s .  

The High P r e s s u r e  I n d u s t r i a l  Water p i p i n g  s y s t e m s  are more t h a n  25 y e a r s  o ld  a n d  many of t h e  
l i n e s  are b e g i n n i n g  t o  e x p e r i e n c e  f a i l u r e s  d u e  t o  severe c o r r o s i o n  and  e r o s i o n .  Recen t  f a i l u r e s  
have  r e q u i r e d  f a b r i c a t i o n  of large r e p l a c e m e n t  s e c t i o n s  i n s t e a d  of p a t c h i n g  d u e  t o  t h e  loss of 
w a l l  t h i c k n e s s  from e r o s i o n  and  c a v i t a t i o n .  
t h e  d e f l e c t o r ,  d i f f u s e r ,  or  d e l u g e  s y s t e m s  w i l l  r e s u l t  i n  loss of f i r e  p r o t e c t i o n ,  a c r i t i c a l  
s a f e t y  s y s t e m  on  t h e  t e s t  s t a n d s  a n d  a t  t h e  barge d o c k s .  I n  a d d i t i o n ,  r e p l a c e m e n t  o f  a large 
pipe would r e q u i r e  l o n g  lead t i m e  p rocuremen t ,  c a u s i n g  a major SSME t e s t i n g  program i n t e r r u p t i o n .  
Maintenance  r e q u i r e m e n t s  are  i n c r e a s i n g  as  sys t em r e l i a b i l i t y  a n d  a v a i l a b i l i t y  a re  d e g r a d i n g  on 

Loss of a n y  s i n g l e  major s e c t i o n  of p i p i n g  s e r v i n g  

CF 1- 38 
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t h i s  c r i t i c a l  s a f e t y  s y s t e m .  Repair i s  r e q u i r e d  t o  p r e v e n t  s y s t e m  f a i l u r e  d u r i n g  c r i t i c a l  
o p e r a t i o n s  a n d  t o  c o n t r o l  e s c a l a t i n g  main tenance  costs. 

A d e l a y  i n  t h e  i m p l e m e n t a t i o n  o f  t h i s  project  w i l l  j e o p a r d i z e  s y s t e m  r e l i a b i l i t y  a n d  a v a i l a b i l i t y  
a n d  c o u l d  r e s u l t  i n  a major SSME T e s t i n g  Program i n t e r r u p t i o n .  

PROJECT: 

T h i s  project p r o v i d e s  f o r  t h e  r e s t o r a t i o n  o f  t h e  High P r e s s u r e  I n d u s t r i a l  Water s y s t e m  a t  t h e  
SSME luA-l"  a n d  "A-2" T e s t  S t a n d s .  Work i n c l u d e s  rep lacement  of t h e  l a r g e  diameter 
corroded/eroded HPIW p i p i n g  sys tem,  r e - r o u t i n g  o f  t h e  water l i n e  t h a t  s u p p o r t s  t h e  "A-2" T e s t  
S t a n d  LH2 b a r g e  dock d e l u g e  sys tem,  r e p l a c e m e n t  of t w o  24- inch riser valves,  a n d  r e p l a c e m e n t  of 
t h e  "Flex-Flo" d e l u g e  s y s t e m  c o n t r o l  valves. 

U n i t  
Cost 

U n i t  o f  
Measure 

--- --- E x c a v a t i o n  & B a c k f i l l  . . .  LS 
H P I W  P i p e  . . . . . . . . . .  LF 3 ,000  520.67 

750 236.00 Deluge P i p e  . . . . . . . . .  LF 
24" R i s e r  Valves . . . . . .  EA 2 68,500.00 
"Flex-Flo" Valves . . . . . .  EA 22 11 ,409 .10  

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

Cost 

173,000 
1 ,562 ,000  

177,000 
137 ,000  
251,000 

$2.300.000 

LIST OF RF,J,ATED W H I C S :  F i g u r e  1 - L o c a t i o n  P l a n  

ER EOUIPMENT SUMMARY: None 

FUTURE CoF ESTIMATED FUNDING R E O W E D  TO COMPTIRTE THIS PROJECL: None 
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JOHN C. STENNIS SPACE CENTER 
FISCAL YEAR 1994 ESTIMATES 

RESTORE SSME TEST COMPLEX HIGH PRESSURE INDUSTRIAL WATER SYSTEM 

N O R T H  G A T E  LOCATION PLAN 

VISI T O R S  
CENTER I 

I- PRESSURE C A S  

FIGURE 1 
I 
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CONSTRUCTION OF F A C I L I T I E S  

FISCAL YEAR 1994 ESTIMATES 

’ PROJECT TITLE: Restore Hig.h P r e s s u r e  Gas S t o r w  CaDac i tv  

INSTALLATION: hn C .  S t e d s  SDace C e n t e r  

FY 1994 CoF E s t i m a t e :  $7,300,000 

-ION OF PROJECT: S t e n n i s  Space  C e n t e r ,  Hancock County, M i s s i s s i p p i  

COGNIZANT HSADOUARTERS OFFICE: O f f i c e  o f  Space  F l i g h t  

FY 1993 AND PRIO R YEARS F U N D I N G  : The f o l l o w i n g  p r i o r  y e a r s  f u n d i n g  i s  r e la ted  t o  t h i s  p r o j e c t :  

P l a n n i n g  
m d  D e s  i a n  C o n s t r u c t i o n  Total 

Speci f ic  CoF Funding  . . . . . . . . 
C a p i t a l i z e d  Inves tmen t  . . . . . . . 

Tota l  . . . . . . . . . . . . . . . 
PURPQSF, AND S m :  

$135,000 --- $135,000 
$100.000 100.000 --- 

$,135, OOQ $ 2 3 5 , 0 0 4  

The p u r p o s e  of t h i s  p ro jec t  i s  t o  restore h i g h- p r e s s u r e  gas s torage c a p a c i t y  i n  t h e  Space  S h u t t l e  
Main Engine  (SSME) T e s t  Complex a t  S t e n n i s  Space  C e n t e r  (SSC) t o  e n s u r e  t h e  s a f e t y  and  
r e l i a b i l i t y  of t h e  h i g h- p r e s s u r e  s y s t e m .  Work- i n c l u d e s  t h e  i n s t a l l a t i o n  of a p p r o x i m a t e l y  1 ,250  
c u b i c  f ee t  o f  storage c a p a c i t y  w i t h  s u p p o r t i n g  s t r u c t u r e  and  t h e  f a b r i c a t i o n  a n d  c l e a n i n g  of  a l l  
associated p i p i n g  and  components n e c e s s a r y  f o r  c o n n e c t i o n  t o  t h e  e x i s t i n g  g a s e o u s  hydrogen 
sys t em.  

The h i g h- p r e s s u r e  gas storage vessels provide d i rec t  s u p p o r t  t o  t h e  Space  S h u t t l e  Main Engine  
(SSME) T e s t  Complex d u r i n g  p r o p u l s i o n  t e s t i n g  a c t i v i t y .  Many o f  t h e s e  vessels were f a b r i c a t e d  i n  
t h e  e a r l y  1960s  f r o m  HS-1A (T-1) s t e e l .  A 1 ,250  c u b i c  foo t  g a s e o u s  hydrogen ( G H 2 )  s t o r a g e  v e s s e l  
h a s  been removed from s e r v i c e  b e c a u s e  of d e f e c t s  i n  t h e  v e s s e l  w a l l  detected d u r i n g  t h e  P r e s s u r e  
Vessel R e c e r t i f i c a t i o n  Program. I n t e r n a l  i n s p e c t i o n  of GH2 s t o r a g e  vessels are  r e q u i r e d  t o  be 
performed i n  f i v e- y e a r  i n t e r v a l s .  T h i s  c a n n o t  be accompl i shed  i n  t h e  SSME “A” T e s t  Complex, CF 1-41 



however, b e c a u s e  it r e q u i r e  
weeks e a c h .  The re  c u r r e n t 1  
a c t i v i t i e s  d u r i n g  t h e s e  per 

s t h e  vessels t o  be p u t  o u t  of service fo r  a period of f o u r  t o  s i x  
y i s  n o t  enough reserve c a p a c i t y  ava i l ab le  t o  s u p p o r t  SSME t e s t i n g  
iods b e c a u s e  a vessel had t o  be removed from service.  

-: 

A d e l a y  i n  t h e  i m p l e m e n t a t i o n  o f  t h i s  p ro jec t  w i l l  r e s u l t  i n  t h e  c o n t i n u e d  o p e r a t i o n  of t .he  
c r i t i ca l  h i g h- p r e s s u r e  gas s y s t e m  a t  t h e  m a r g i n a l  l i m i t s  of t h e  GH2 s torage c a p a c i t y  and  w i l l  

b 

e r e q u i r e  a p r e s s u r e  vessel r e c e r t i f i c a t i o n  waiver.  

PROJECT: 

T h i s  project  i n c l u d e s  t h e  procurement  and  i n s t a l l a t i o n  o f  t w o  h i g h- p r e s s u r e  GH2 vessels 
( a p p r o x i m a t e l y  1 ,250  c u b i c  fee t  of storage c a p a c i t y )  w i t h  s u p p o r t i n g  s t r u c t u r e ,  and  t h e  
f a b r i c a t i o n  and  c l e a n i n g  o f  a l l  associated p i p i n g  and  components n e c e s s a r y  f o r  c o n n e c t i o n  t o  t h e  
e x i s t i n g  g a s e o u s  hydrogen s y s t e m .  

PROJECT COST ESTIMATE: U n i t  
Cost Cost 

U n i t  of 
Measure 

. . . . . . . . . .  Vessels EA 2 $934,500 1,869,000 
I n s t a l l a t  i o n  EA 2 43,000 86,000 
F o u n d a t i o n s  . . . . . . . . .  EA 2 57,000 114,000 
P i p i n g  . . . . . . . . . . .  LS --- 231,000 

. . . . . . . .  
--- 

Tota l  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
e: F i g u r e  1 - L o c a t i o n  P l a n  

: None 

$2,300.000 

S PROJECT: None 
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CONSTRUCTION OF F A C I L I T I E S  

FISCAL YEAR 1994 ESTIMATES 

INSTALLATION: u s  J , o a t i o n s  

F Y  1994 CoF E s t i m a t e :  S32.600,000 

-ION OF PRO=: V a r i o u s  L o c a t i o n s  

T HEADOUARTF.RS OFF=: Off ice  of Space  F l i g h t  

FY 1993 AND PRIOR YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  f u n d i n g  i s  related t o  t h i s  p r o j e c t :  

P l a n n i n g ,  Design 
a n d  C o n s t r u c t i o n  Equipment 

Procurement Total Manaaement - t r u c t i Q n  

Specific CoF Funding . . . . . . . .  $64,700,000 $285,770,000 $163,000,000 $513,470,000 
--- --- --- --- C a p i t a l i z e d  Inves tment  . . . . . . .  

Total  . . . . . . . . . . . . . . .  $64*700,000 $285, 770,000 $163,000.000 $513,470,000 

SUMMARY PURPOSE AND SCOPE: 

T h i s  c o n t i n u e s  the  c o n s t r u c t i o n  of Advanced Sol id  Rocke t  Motor (ASRM) f a c i l i t y  p r o j e c t s ,  t e c h n i c a l  
s u p p o r t ,  d e s i g n ,  a n d  c o n s t r u c t i o n  management. ASRM i s  needed t o  improve marg ins  of s a f e t y  a n d  
r e l i a b i l i t y ,  i n c r e a s e  p a y l o a d  l i f t ,  a n d  add m i s s i o n  c a p a b i l i t y  t o  t h e  Space T r a n s p o r t a t i o n  System. 
The Yellow Creek s i te  i n  N o r t h e a s t e r n  Mississippi i s  t h e  p r i m a r y  s i t e  fo r  t h e  p r o d u c t i o n  f a c i l i t i e s ;  
S t e n n i s  Space  C e n t e r  i s  t h e  p r i m a r y  s i t e  fo r  t e s t i n g  f ac i l i t i e s ;  Michoud Assembly F a c i l i t y  i s  t h e  s i t e  
fo r  n o z z l e  m a n u f a c t u r i n g  f a c i l i t i e s ;  a n d  rocket motor h a n d l i n g  a n d  assembly  f a c i l i t i e s  m o d i f i c a t i o n s  
are i n c l u d e d  a t  t h e  Kennedy Space  C e n t e r .  A d d i t i o n a l  component m a n u f a c t u r i n g  o r  tes t  f a c i l i t i e s  o f  a 
minor n a t u r e  may be located a t  other  s i tes  as r e q u i r e d .  
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PROJECT: 

The ASRM w i l l  improve t h e  s a f e t y  a n d  r e l i a b i l i t y  marg ins  o f  t h e  S o l i d  Rocket  Motor (SRM) a n d  Space  
S h u t t l e  v e h i c l e  b y  r e d u c i n g  or  e l i m i n a t i n g  more t h a n  200 c r i t i ca l  f a i l u r e  modes. I t  a lso  w i l l  provide 
t h e  S h u t t l e  w i t h  a s i g n i f i c a n t  g a i n  i n  pe r fo rmance  by p r o v i d i n g  a n  a d d i t i o n a l  12 ,000  pounds o f  p a y l o a d  
c a p a b i l i t y .  Moreover, development o f  the ASRM w i l l  s t r e n g t h e n  t h e  t e c h n i c a l  f o u n d a t i o n  upon which t h e  
U n i t e d  S t a t e s '  l e a d e r s h i p  i n  so l id  f u e l e d  r o c k e t s  c a n  be m a i n t a i n e d .  P r o d u c t i o n  o f  t h e  ASRM w i l l  
r e q u i r e  modern a n d  au tomated  f a c i l i t i e s  w i t h  g r e a t l y  improved m a n u f a c t u r i n g  a n d  q u a l i t y  c o n t r o l  
processes. The f a c i l i t i e s  w i l l  be d e s i g n e d  a t  a s i z e  t o  s u p p o r t  m a n u f a c t u r i n g  of s u f f i c i e n t  ASRM 
f l i g h t  sets t o  meet c u r r e n t l y  p l a n n e d  Space  S h u t t l e  l a u n c h  rates. The p r e s e n t  m a n u f a c t u r i n g  process 
is  l a b o r- i n t e n s i v e  w i t h  many o p p o r t u n i t i e s  f o r  human error a n d  r e q u i r e s  e x c e s s i v e  i n s p e c t i o n  e f f o r t s  
t o  e n s u r e  achievement  of r e q u i r e d  s t a n d a r d s .  The new f a c i l i t i e s  w i l l  i n c o r p o r a t e  s t a t e- o f- t h e- a r t  
computer  c o n t r o l l e d  m a n u f a c t u r i n g  a n d  assembly  t e c h n i q u e s  t o  enhance  t h e  r e l i a b i l i t y  a n d  s a f e t y  
margins  of t h e  r o c k e t  motor, r e d u c e  human error, a n d  provide more e f f e c t i v e  i n s p e c t i o n  t e c h n i q u e s .  

Delay of t h i s  p r o j e c t  w i l l  d e l a y  improvements  i n  Space S h u t t l e  r e l i a b i l i t y ,  s a f e t y  marg ins  and  p a y l o a d  
l i f t .  

PROJECT: 

The t o t a l  f a c i l i t y  c o n s t r u c t i o n  program i s  p h a s e d  over s e v e r a l  f i sca l  y e a r s  a n d  i n c l u d e s  t h e  f o l l o w i n g  
major  e l e m e n t s  o f  work: s i t e  p r e p a r a t i o n ,  u t i l i t i e s ,  m a n u f a c t u r i n g  a n d  p r o d u c t i o n  b u i l d i n g s ,  t e s t  
f a c i l i t i e s ,  motor  h a n d l i n g  and assembly  f a c i l i t i e s ,  o t h e r  r e q u i r e d  s u p p o r t  f a c i l i t i e s ,  and  s p e c i a l  
f a c i l i t i e s - r e l a t e d  equ ipment .  

The F Y  1994  p h a s e  o f  t h e  overa l l  ASRM f a c i l i t y  c o n s t r u c t i o n  program encompasses t h e  f o l l o w i n g  
c o n t i n u a t i o n  o f  work: s i t e  p r e p a r a t i o n  i n c l u d i n g  f e n c i n g ,  ra i l road,  a n d  p a r k i n g  l o t s ;  
expans ion  and  e x t e n s i o n  of e x i s t i n g  u t i l i t i e s  i n c l u d i n g  r a w  w a t e r ,  potable water, s t o r m  a n d  s a n i t a r y -  
sewer, waste t r e a t m e n t ,  e lec t r ica l  s u b s t a t i o n s  a n d  power d i s t r i b u t i o n  a n d  communicat ions s y s t e m s ;  
s t a t i c  t e s t  complex i n c l u d i n g  t e s t  s t a n d ,  c o n t r o l  b u i l d i n g ,  h y d r o t e s t  s t a n d ,  meteorological f a c i l i t y  
a n d  b a r g e  dock; motor p r o p e l l e n t  m i x / c a s t / c u r e  complex; motor case r e f u r b i s h m e n t  and  p r e p a r a t i o n  
f a c i l i t y ;  motor f i n i s h  f a c i l i t y ;  n o n- d e s t r u c t i v e  test  (NDT) f a c i l i t y ;  n o z z l e  m a n u f a c t u r i n g  complex; 
p r o d u c t i o n  s u p p o r t  of f ice ;  q u a l i t y  a s s u r a n c e  t e s t  l a b o r a t o r y ;  s e c u r i t y / m e d i c a l  f a c i l i t y ;  f i r e  s t a t i o n ;  
warehouse b u i l d i n g s  a n d  t r a n s i e n t / p r e s s u r e  tes t  f a c i l i t y ;  rotation/processing/storage f a c i l i t y  a n d  
b a r g e  dock m o d i f i c a t i o n s .  
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T h e  project cost estimate i s  based on r e l a t i v e l y  m a t u r e  c r i t e r i a  a n d  d e s i g n  d o c u m e n t a t i o n .  As 
m a n u f a c t u r i n g  c o n c e p t s  are f i n a l i z e d  a n d  f a c i l i t y  r e q u i r e m e n t s  are validated, it i s  possible t h a t  
p r io r i t i e s  may change a n d  r e v i s i o n s  a n d / o r  a d d i t i o n s  t o  t h e  f a c i l i t i e s  a n d  estimated costs may be 
n e c e s s a r y .  

t 

FY 89 - 9 3  u 

A c w  it ion --- $5.700.000 . I *  . . . . . . . . . . . . . . . . . . . . . . .  
Supgor t .  Studies, 

& C o n s t r u c t i o n  Manaaement . . . . . . . . . . . . . .  $64.700.000 

C o n s t r u c t  i o n  . . . . . . . . . . . . . . . . . . . . . . . . .  $280.070.000 

Si t e /Ut i l i t i e s  . . . . . . . . . . . . . . . . . . . . . . .  
Motor Case P r e p / R e f u r b  . . . . . . . . . . . . . . . . . . .  
Motor Finish/NDE . . . . . . . . . . . . . . . . . . . . . .  
S t a t i c  T e s t  Complex (SSC) . . . . . . . . . . . . . . . . .  

Suppor t  Fac i l i t i e s  . . . . . . . . . . . . . . . . . . . . .  

Motor P r o p e l l e n t  Mix/Cast . . . . . . . . . . . . . . . . .  

Nozzle  Manufac tu re  Complex (MAF) . . . . . . . . . . . . . .  
Component T e s t  Complex (MSFC) . . . . . . . . . . . . . . .  
Handl ing  C Assembly Fac i l i t i es  ( K S C )  . . . . . . . . . . . .  

(62,000,000) 
(55,000,000) 
(40,000,000) 
(24,000,000) 
(25,000,000) 
(33,600,000) 

(1,170,000) 
(21,300,000) 
(18.000.000) 

S u b t o t a l  . . . . . . . . . . . . . . . . . . . . . . . .  $280,0 70,000 

Special Fac i l i t i es  Related Equipment . . . . . . . . . . . . .  163.000.000 

$513,470, O O Q  Total  . . . . . . . . . . . . . . . . . . . . . . . . . .  

$32.600.000 
(2,000,000) 
(5,000,000) 

--- 
--- 

(6,600,000) --- 
--- 

(18,500,000) - 
$32,600.000 

$32,600,000 

J , IST  OF RELATED GRAPHICS: F i g u r e  1: ASRM-Yellow C r e e k  S i t e .  
F i g u r e  2 :  ASFW-Michoud Nozzle  Manufac tu re  S i t e .  
F i g u r e  3 :  ASFW-Stennis T e s t  S i t e .  
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NT SUMMARY: 

Other equipment to be funded from SFCDC resources is estimated to cost approximately $360 million 
through completion of development; however, this amount may change as the program matures. 

The total CoF cost for all ASRM facilities construction at various locations (including CoF-funded 
equipment procurement) is approximately $574 million. 
approximately $28.2 million is required in FY 1995. 

An additional funding increment of 
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ADVANCED SOLID ROCKET MOTOR FACILITIES 

MICHOUD NOZZLE MANUFACTURE SITE 

FIGURE 2 
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Space Flight: ------------ 
Rehabilitate Electrical Distribution System, Project bnagemnt Building.. . . . . . . . . . . 2,200,000 CF 2-1 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

I ,  I ,  ' PROJECT TITLE:  m i l i t a t e  Elect r ica l  D i s t r i b u t i o n  Svstem. Project  Manaaement B u l l d l n a  

INSTALLATION: Jlvndon R. Johnson Space Center  

F Y  1994 CoF E s t i m a t e :  $2.200.000 

JIOCATION OF PROJECT: HOUSton, Harris County,  Texas 

COGNIZANT HEADOUARTRRS OFFICF,: O f f i c e  o f  Space  F l i g h t  

FY 1993 AND PRIOR YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  f u n d i n g  i s  r e l a t e d  t o  t h i s  projec t :  

P l a n n i n g  
Desiaq C o n s t r u c t  ion Total 

S p e c i f i c  CoF Funding . . . . . . . . . 
C a p i t a l i z e d  Inves tmen t  . . . . . . . . 

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

$155,855 --- $ 155,855 
--- $6,572 ,314  6 ,572 ,314  

$155.855- $6,57- $6.728,169 

D SCQPE: 

The p u r p o s e  of t h i s  project  i s  t o  replace t h e  e x i s t i n g  obsolete a n d  o v e r l o a d e d  e lec t r ica l  sys t em 
t h a t  s e r v e s  t h e  Project Management B u i l d i n g  (1) .  The work i n c l u d e s  i n s t a l l i n g  c o n d u c t o r s  f rom a 
new o u t d o o r  s u b s t a t i o n  t o  b o t h  g round- f loo r  mechan ica l  rooms and  b u s  d u c t s  t o  t h e  v a r i o u s  f l o o r s  
of t h e  b u i l d i n g  i n c l u d i n g  t h e  p e n t h o u s e .  

The e lec t r ica l  s u b s t a t i o n  equipment  located i n  t h e  B u i l d i n g  1 p e n t h o u s e  i s  30 y e a r s  o ld .  
D e t e r i o r a t i o n  of t h e  sys t em ' s  e lec t r ica l  i n s u l a t i o n ,  p a r t i c u l a r l y  of t h e  d ry- type  t r a n s f o r m e r s ,  
s i g n i f i c a n t l y  degrades t h e  r e l i a b i l i t y  o f  t h e  equ ipmen t .  S w i t c h g e a r  components are obsolete a n d  

CF 2- 1  



o n l y  l i m i t e d  spare par ts  are available.  The g r o u n d- l e v e l  e lec t r ica l  s u b s t a t i o n  t o  be p r o v i d e d  
w i l l  be e q u i p p e d  w i t h  o i l - f i l l e d  t r a n s f o r m e r s  t h a t  c a n  be more e a s i l y  accessed a n d  m a i n t a i n e d .  
With t h e  e s t a b l i s h m e n t  o f  a new s u b s t a t i o n  f o r  t h e  b u i l d i n g ,  a c t i v a t i o n  a n d  power c u t- o v e r  c a n  be 
accompl i shed  w i t h o u t  i n t e r r u p t i n g  normal b u i l d i n g  o p e r a t i o n s .  I n  a d d i t i o n ,  t h e  new s u b s t a t i o n  
w i l l  provide needed a d d i t i o n a l  e lectr ical  c a p a c i t y  t o  a d e q u a t e l y  service i n c r e a s e d  e lec t r ica l  
loads i n  t h i s  major b u i l d i n g .  

v: 
b 

A d e l a y  i n  t h i s  project c o u l d  r e s u l t  i n  a n  u n s c h e d u l e d  loss of power t o  t h i s  b u i l d i n g  f o r  several 
d a y s  or  weeks, which c o u l d  r e q u i r e  c o s t l y  emergency repairs a n d  severe i n t e r r u p t i o n s  of c r i t i c a l  
JSC o p e r a t i o n s .  

PROJECT: 

A new s u b s t a t i o n  w i l l  be i n s t a l l e d  a t  g r o u n d- l e v e l  a d j a c e n t  t o  B u i l d i n g  1. N e c e s s a r y  e lectr ical  
c o n d u c t o r s ,  s w i t c h g e a r ,  and p a n e l s  w i l l  be i n s t a l l e d .  B u i l d i n g  e lec t r ica l  d i s t r i b u t i o n  a n d  
related a i r - c o n d i t i o n i n g  w i l l  be upgraded  as r e q u i r e d .  

EST-: 
U n i t  
Cost Cost 

U n i t  of 
Measure 

S i t e w o r k  . . . . . . . . . . . . .  
Demol i t ion  . . . . . . . . . . . .  
Asbestos Removal . . . . . . . . .  
Mechanica l  Work . . . . . . . . .  
Electr ical  Work . . . . . . . . .  

Tota l  

WST OF RF-D GRJ2HICS: F i g u r e  1 - Perspective Drawing 

ER EOUIPrJENT SLlMMUU: None 

. .  $2.200.000 

FUTURE CoF ESTIMATED FUNDING REOUIRED TO COMPJIF,TE THIS PROJECT: None 
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LYNDON B. JOHNSON SPACE CENTER 
FISCAL YEAR 1994 ESTIMATES 

REHABILITATE ELECTRICAL DISTRIBUTION SYSTEM, 
PROJECT MANAGEMENT BUILDING 

PERSPECTIVE DRAWING 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

s PROJECT TITLE: Restore C- 

INSTALLATION: er 

FY 1994 CoF Estimate: $1.900,000 

L O C A T I O N O F :  John F. Kennedy Space Center, Brevard County, Florida 

RS OFFIE: Office of Space Flight 

FY 1993 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project: 

Planning 
and Deuan Total 

$210,000 Specific CoF Funding . . . . . . . . $210,000 --- 
Capitalized Investment . . . . . . . . --- --- --- 

Total . . . . . . . . . . . . . . . $210.000 

This project provides for restoration of Class I11 landfill capability by developing a 67 acre 
site located due east of the Schwartz Road Landfill for this purpose. This landfill is required 
to accommodate the disposal of non-hazardous debris such as demolition materials, steel, glass, 
roofing materials, and masonry. 

The present landfill at KSC located on Schwartz Road will soon reach its permitted capacity. On- 
Center capability is required for disposal of construction debris because off-site disposal would 
be very costly due to high transportation costs and fees charged by off-site agencies. In 
addition, off-site disposal could potentially expose NASA to some operational liability should 
off-site disposal areas become contaminated by other customers. 
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C o s t  b e n e f i t  a n a l y s e s  s u p p o r t  r e s t o r a t i o n  of t h e  C l a s s  I11 l a n d f i l l  c a p a b i l i t y  v e r s u s  o f f- s i te  
disposal.  Payback a n a l y s i s  shows a break- even p o i n t  l a t e  i n  t h e  s e c o n d  y e a r  of o p e r a t i o n  v e r s u s  
h a u l i n g  off- si te .  A l s o ,  s h o u l d  local  of f- s i te  disposal s i tes  be closed, KSC would be f a c e d  w i t h  
more d i s t a n t  a n d  more e x p e n s i v e  disposal costs. 

-: 

The p r e s e n t  f a c i l i t y  o n l y  has c a p a c i t y  t o  s u p p o r t  C e n t e r  r e q u i r e m e n t s  f o r  a p p r o x i m a t e l y  t w o  more 
y e a r s .  T h i s  r e q u i r e s  r e s t o r a t i o n  of t h e  Class I11 l a n d f i l l  c a p a b i l i t y  b y  l a t e  c a l e n d a r  y e a r  
1993 .  If  t h i s  project i s  n o t  approved, the  C e n t e r  w i l l  have  t o  i n c u r  a d d i t i o n a l  e x p e n s i v e  
off- si te  disposal costs. 

b 

PROJECT: 

T h i s  project  provides fo r  t h e  development  of 67 acres t h a t  w i l l  be permitted as a Class I11 
l a n d f i l l .  The area w i l l  be located a t  t h e  east  e n d  of Schwar tz  Road due  east of t h e  e x i s t i n g  
Schwar tz  Road L a n d f i l l .  Work i n c l u d e s  c l e a r i n g  t h e  s i t e  f o r  c o n s t r u c t i o n  of disposal  cel ls ,  
c o n s t r u c t i n g  a s t a b i l i z e d  access roadway, h a u l i n g  a p p r o x i m a t e l y  200,000 c u b i c  y a r d s  o f  f i l l  d i r t  
t o  t h e  s i t e  fo r  coverage, i n s t a l l i n g  m o n i t o r i n g  w e l l s ,  and  c o n s t r u c t i n g  a stormwater management 
s y s t e m .  

JECT COST EST-: 
U n i t  

titv Cost Cost 
U n i t  o f  
Measure 

C l e a r i n g  . . . . . . .  AC 67 $2 ,402.99  161,000 
Grad ing  . . . . . . . .  SY 326,000 .35  1 1 4 , 0 0 0  
Road . . . . . . . . .  SY 1 ,100  6 .36  7 ,000  
F i l l  CY 200,200 5 . 6 1  1 ,123,000 
Wells LF 225 66.67 15 ,000  
S t  ormwater Management . LS --- 250,000 

230,000 

. . . . . . . . .  

. . . . . . . . .  --- 
--- --- M i t i g a t i o n  . . . . . .  LS 

Total  . . . . . . . . . . . . . . . . . . . . . . .  $1.900.000 

J,IST OF RF.T,ATF.D GRAPHICS: F i g u r e  1 - L o c a t i o n  P l a n  

ER EOUIPMJ7NT SUMMARY: None 

F-TED FUNDING REOUIREn TO COMPJaRTE THIS PROJZCZ: None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

b 

PROJECT TITLE : on of F l e c W  Power Svstem 

INSTALLATION: t Center 

FY 1994 CoF Estimate: $ 7 , 6 O O , O O O *  

L O C A T I O N O F :  Marshall Space Flight Center, Madison County, Alabama 

T HE-OFFICFL: Office of Space Flight 

FY 1993 PRIOR YEARS F U N D U :  The following prior years funding is related to this project: 

Specific CoF Funding . . . . . . . .  $75, ooo**  --- $75,000 
--- - --- - --- Capitalized Investment . . . . . . .  

Total . . . . . . . . . . . . . . .  
**NOTE: This is the NASA portion of planning and design. 

S 3 :  

This is a joint project between the Department of the Army and NASA to replace a 45 megavolt 
amperes (mva) primary electrical power substation at Redstone Arsenal. The Army will fund the 
cost of replacing the existing substation with one of equal capacity. 
augmenting the capacity of the substation by an additional 15 mva. 
support the increasing electrical power needs of NASA programs and to restore overall system 
reliability. 

NASA will fund the cost of 
This project is required to 

CF 4-1 
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PROJECT: 

The electrical substation to be replaced is owned and maintained by the Army, but primarily 
serves NASA activities. The substation is over 40 years old and seriously overloaded. It 
operates continually with cooling fans running, which reduces transformer life and decreases 
reliability. This is a high risk situation because the substation carries 80 percent of MSFC's 
total electrical power load. The Army is cognizant of this situation and has budgeted a repair 
project to replace the substation with one of equal capacity. However, since the existing 
substation is undersized for the current loads, NASA needs to augment it to avoid a repeat of the 
current overload condition. This project is critical to ensure the Center has the capability to 
provide reliable power to support its ongoing test programs, payload mission operations, and 
research and development activities. 

Delay of this project will impact all programmatic activities at the Center. Failure to augment 
the substation places operational restrictions on Center programs that substantially increase 
program costs and cause schedule slips. Continued operation of the primary substation in an 
overload condition also places the Center at risk of a major electrical brownout or blackout. 

PROJECT: 

This project provides for the purchase and installation of a 15 mva transformer with associated 
switchgear, circuit breakers, and site work. This equipment will be installed concurrent with 
the Army's replacement of Primary Substation No. 3 .  The project also provides for the 
installation of new 4 4  kV transmission lines, as required, between the primary substation and 
NASA secondary substations. 

CF 4- 2 
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. . . . . . . . . . .  
Army Share of Project: 

s 

Three 15 mva transformers with 
associated site work, switchgear, 
and 44kV transmission lines to 
Army secondary substations . . .  

NASA Share of Project: 

i 

( 

Unit of 
Measure 

LS 

One 15 mva transformer with 
associated site work, switchgear, 
and 44kV transmission lines to 
NASA secondary substations . . .  LS 

I 

Unit 
Cost Cost 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
-: Figure 1 - Location Plan 

5,000,000 

$2,600,000 

$7.600.000 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

' PROJECT TITLE: Restoration of Underurowd Comication Distribution Svstem - 

INSTALLATION: John C. Stennis %ace Center 

FY 1994 CoF Estimate: $3,800,000 
~ 

LOCATIO N OF PROJECX : Stennis Space Center, Hancock County, Mississippi 

COGNUNT HEADOUARTERS OFFICE: Office of Space Flight 

FY 1993 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project: 

Specific CoF Funding . . . . . . . . . . 
Capitalized Investment . . . . . . . . . 
Total . . . . . . . . . . . . . . . . 

Planning 
snd Desiun 

$537,400 --- 

$237,400 

Construct ion 

$2,935,000 
4.444.060 

$7,379,06 0 

Total 

$3,472,400 
$4,444.060 

$7,916,460 

This project provides for the restoration of approximately 10,700 linear feet of underground 
communication distribution system duct banks in the industrial area of Stennis Space Center ( S S C )  
to restore the reliability of the existing system and to meet future communication requirements 
in the area. 

The existing underground communication duct bank system along the industrial area route is at 
maximum capacity. The interior of the duct banks are blocked in many places because the 
"Orangeburg" (tar impregnated paper) ducts of this old system are swelled shut due to water 
penetration. Additional duct capacity is critical for providing communication services to the 
existing and proposed facilities along these routes. Due to the size of the communication cable 

CF 5-1 
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required, underground installation is the most cost-effective method. 
cable would reduce system flexibility and subject the system to unnecessary risk. 

Direct burial of this 

Delay in the implementation of this project will result in decreased reliability of the existing 
communication system and the inability to meet future communication requirements along this 
route. 

PROJECT: 

This project provides for the restoration of 10,700 linear feet of existing underground 
communication distribution system duct banks in the industrial area of S S C .  Also included is an 
extension to support Building 3202, an extension to support the expansion at the Administrative 
area, and a branch extending down Propellant Boulevard to the Component Test Facility (CTF). 
Work includes the construction of double bay manholes, eight feet deep by twelve feet long by six 
feet wide, placed a minimum of 600 feet apart. 

Unit 
tity Cost Cost 

Unit of 
Measure 

Sitework . . . . . . . . . .  LS --- --- 240,000 
Duct Bank . . . . . . . . . .  LF 10,700 
Manholes . . . . . . . . . .  EA 54 6,851.85 370,000 

3,190,000 298 .13  

Total . . . . . . . .  

LIST OF WtATRD GWHICS: Figure 1 - Location Plan 

R EOUIPMENT SUMMARX: None 

$3.800.000 

FUTURE CoF E S T U , X C ~ F ~ ~ W ! :  None 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

. *  PROJECT TITLE:  C o n s t r u c t i o n  of E a r t h  S v s t e  m s  S c i e n c e  B u i l d i n a  

INSTALLATION: dard SDace F l i q h t  C e n t e r  

FY 1994 CoF ESTIMATE: $12 .000 .000  

JIOCATION OF PROJECT: Greenbel t ,  P r i n c e  George's County,  Maryland 

COGNIZANT HEADOUARTERS OFFICE : Miss ion  t o  P l a n e t  E a r t h  

FY 1993 PRIOR YEARS FUNDING: The f o l l o w i n g  p r i o r  y e a r s  f u n d i n g  i s  re la ted  t o  t h i s  p ro jec t :  

and Des i an  Con s t  r u c t  Total 
P l a n n i n g  

--- S p e c i f i c  CoF Funding  . . . . . . . . .  $4 ,849 ,000  
C a p i t a l i z e d  Inves tmen t  --- --- - . . . . . . . .  

Tota l  . . . . . . . . . . . . . . .  $4 ,849 .00  0 

$ 4 ,849 ,000  --- 

$ $ ,849 ,000  

T h i s  project  p r o v i d e s  t h e  f i rs t  increment  of an E a r t h  Systems S c i e n c e  B u i l d i n g  (ESSB) a t  t h e  
Goddard Space  F l i g h t  Cen te r  (GSFC). The f a c i l i t y  w i l l  p r o v i d e  a p p r o x i m a t e l y  290,000 s q u a r e  f e e t  
t o  house  c i v i l  s e r v i c e ,  contractor ,  and  v i s i t i n g  s c i e n t i s t  p e r s o n n e l  c o n d u c t i n g  i n t e r d i s c i p l i n a r y  
e a r t h  s c i e n c e  a n d  r e s e a r c h  i n t o  global  change .  T h i s  f a c i l i t y  i s  located a d j a c e n t  t o  t h e  E a r t h  
Obse rv ing  System Data In fo rmat ion  Sys tem (EOSDIS) F a c i l i t y  and w i l l  s u p p o r t  t h e  E a r t h  Obse rv ing  
System (EOS) program by  data  a n a l y s i s ,  a s s i m i l a t i o n ,  a n d  i n s t r u m e n t  and  a l g o r i t h m  deve lopmen t .  
The s e c o n d  a n d  t h i r d  i n c r e m e n t s  t o  complete t h e  f a c i l i t y  a re  p l a n n e d  fo r  FY 1995 a n d  FY 1996 .  

The Un i t ed  S t a t e s  h a s  t a k e n  t h e  l e a d e r s h i p  ro le  i n  one  o f  t h e  largest  E a r t h  S c i e n c e  e n t e r p r i s e s - -  
Global Change r e s e a r c h .  The E a r t h  Obse rv ing  Sys tems  (EOS) Program i s  a c r i t i c a l  component o f  
t h i s  e f f o r t .  I t  w i l l  c o n t r i b u t e  p r i n c i p a l  o b s e r v a t i o n a l ,  d a t a  p r o c e s s i n g  and  a r c h i v i n g ,  and  
s c i en t i f i c  r e s e a r c h  c apab i l i t i e s  essen t ia l  t o  c o n d u c t  t h i s  r e s e a r c h .  Goddard Space  F l i g h t  C e n t e r  
i s  NASA's lead C e n t e r  fo r  EOS, w i t h  t h e  r e s p o n s i b i l i t i e s  f o r  deve lopment  of E a r t h  Obse rv ing  CF 6-1 



capabilities including responsibility for the Earth Observing System Morning Crossing (EOSAM) and 
Earth Observing System Afternoon Crossing (EOSPM) spacecraft, GSFC-sponsored NASA facilities 
class instruments, Earth Science mission operations, and principal or co-investigator 
responsibilities for a number of EOS-related scientific investigations, as well as Land Remote- 
Sensing Satellite (LANDSAT), and responsibility for processing, archiving, and disseminating GSFC- 
related EOS data. 

The Earth System Science Building (ESSB) is fundamental to the fulfillment of GSFC EOS/Global 
Change Science responsibilities. It brings together vital elements of GSFC's substantial Earth 
Sciences talent in specialized facilities dedicated to the conduct of EOS/Global Change research. 
Such an arrangement is essential to facilitate and promote the interdisciplinary approach to 
scientific research required to achieve EOS/Global Change research goals. The ESSB will also 
provide a venue for collaboration between NASA and other scientists engaged in Global Change 
research, availing them of the benefits of GSFC's considerable Remote Sensing expertise. The 
proximity of the ESSB Facility to the EOSDIS Facility will provide ready access to the GSFC EOS 
Distributed Active Archive Center (DAAC), the central repository (located within the EOSDIS 
Facility) for all GSFC EOS-related data. 

Goddard's Earth Science group is currently located in seven widely separated buildings, creating 
substantial obstacles to interdisciplinary scientific communication and collaboration, and 
inefficient EOS Project/EOSDIS programmatic support. The ESSB will create a consolidated 
environment in which interdisciplinary interactions are fostered not only for the resident GSFC 
earth scientists but also for visiting scientists. The ESSB also anticipates the need to 
accommodate new equipment such as computer, workstation, and graphics terminal technologies as 
they evolve over the life of the EOS/Global Change research effort. This facility will ensure an 
efficient and productive work environment in which to do EOS/Global Change research. 

If the ESSB facility is delayed, it will adversely impact the analysis and understanding of EOS 
data, as well as delay the development of instrumentation and algorithms for future earth science 
missions. 

PROJECT: 

The 290,000 square foot facility will be located on the east site adjacent to the EOSDIS Facility 
at Greenbelt and Soil Conservation Service Roads. This increment will provide for site 
development/utilities, and will include extension of basic utilities infrastructure to the ESSB 
site, expansion of EOSDIS utility plant including provision for backup diesel electric power, and 
construction of ESSB footings and foundations. The second increment (FY 1995) provides for the 
ESSB shell and procurement of building architectural, mechanical and electrical long lead items. 
The third increment (FY 1996) provides for installation of the architectural, mechanical, and 
electrical long lead items; construction of building interior, partitioning, and finishes; and 
completion of remaining work to provide a complete and usable facility. CF 6- 2 



The overa l l  scope o f  work f o r  t h i s  p r o j e c t  provides f o r  a l l  n e c e s s a r y  s i t e  deve lopment ,  i n c l u d i n g  
the  e x t e n s i o n  of appropriate  C e n t e r  u t i l i t y  d i s t r i b u t i o n  s y s t e m s  (communicat ion d u c t  b a n k s ,  
e lec t r ica l  power, steam, c h i l l e d  water, s a n i t a r y  sewer a n d  storm d r a i n a g e  s y s t e m s ) ,  c l e a r i n g  a n d  
g r u b b i n g ,  as  w e l l  as  c o n s t r u c t i o n  of new access roads, n e c e s s a r y  p a r k i n g  l o t s ,  area l i g h t i n g ,  a n d  
s e c u r i t y  f e n c i n g  a n d  a gate h o u s e .  A l s o  i n c l u d e d  i s  c o n s t r u c t i o n  of f o o t i n g s  a n d  f o u n d a t i o n s ;  
e r e c t i o n  of s t r u c t u r a l  s teel ;  c o n s t r u c t i o n  of composite c o n c r e t e  a n d  metal f l o o r  a n d  r o o f  s labs ;  
c o n s t r u c t i o n  of e x t e r i o r  walls, doors, windows, a n d  w e a t h e r p r o o f i n g  s y s t e m s ;  a n d  i n s t a l l a t i o n  of 
i n t e r i o r  doors, p a r t i t i o n s ,  a n d  f i n i s h e s .  I n s t a l l a t i o n  of n e c e s s a r y  m e c h a n i c a l  a n d  e l ec t r i ca l  
equ ipment ,  s i z e d  for  s u f f i c i e n t  c a p a c i t y  t o  s u p p o r t  immediate n e e d s  w i t h  a modest c a p a c i t y  f o r  
f u t u r e  g rowth ,  i s  a l so  i n c l u d e d .  Appropriate i n t e r n a l  b u i l d i n g  s u p p o r t  areas w i l l  be provided, 
i n c l u d i n g  laboratories ,  l o a d i n g  dock areas,  storage spaces, s t a i r s ,  e levators ,  restrooms, 
e n t r a n c e  lobby ,  f i r e  p r o t e c t i o n  a n d  d e t e c t i o n  s y s t e m s ,  a n d  i n t e r n a l  b u i l d i n g  s e c u r i t y  s y s t e m s .  
U t i l i t y  c o n t r o l  s y s t e m s ,  t o  be t i e d  i n  w i t h  t h e  Cente r- wide  U t i l i t y  C o n t r o l  Sys tem ( U C S )  
mon i to r ed  f rom t h e  C e n t r a l  Power  P l a n t ,  a re  a l so  i n c l u d e d .  

U n i t  
Cost 

U n i t  o f  
Measure 

2 ,100 ,000  S i t e  Development LS 
2 , 0 0 0 , 0 0 0  S i t e  U t i l i t i e s  . . . . . . .  LS 

. . . . .  4 ,500 ,000  U t i l i t y  P l a n t  Expans ion  SF 21 ,000  214 .29  
B u i l d i n g  F o u n d a t i o n s  SF 290,000 1 1 . 7 2  3 ,400 ,000  

--- . . . . . . . . .  --- 
--- --- 

. . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Tota l  $12,000,000 

Note: T h i s  cost  estimate p r o v i d e s  f o r  t h e  FY 1994 i n c r e m e n t  of t h e  t o t a l  f a c i l i t y .  The t o t a l  
cost of t h e  pro jec t  i s  estimated t o  be a p p r o x i m a t e l y  $46 m i l l i o n .  

JIIST OF RELBTF.D GRAPHICS: F i g u r e  1 - L o c a t i o n  P l a n  

N o n c o l l a t e r a l  equ ipment  s u c h  as s y s t e m s  f u r n i t u r e ,  o t h e r  f u r n i s h i n g s ,  a n d  equ ipment  f o r  special  
p u r p o s e  areas w i l l  be r e q u i r e d  a t  a cost of a p p r o x i m a t e l y  $20 ,000 ,000 ,  which w i l l  be p r o v i d e d  
f rom o t h e r  t h a n  CoF r e s o u r c e s .  

To  complete t h i s  project ,  a s e c o n d  i n c r e m e n t  w i l l  be i n c l u d e d  i n  t h e  FY 1995 b u d g e t  r e q u e s t  a t  
$17,000,000 a n d  a t h i r d  i n c r e m e n t  i n  t h e  FY 1996 b u d g e t  a t  $ 1 7 , 0 0 0 , 0 0 0 .  
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

PROJECT TITLE: R e D L a x m m  1 r i  i 

INSTALLATION: Goddard Space  F l i a h t  C e n t e r  

FY 1994 CoF E s t i m a t e :  $8.600.000 

LOCATION OF PROJECT: G r e e n b e l t ,  P r i n c e  George's County,  Maryland 

r: M i s s i o n  t o  P l a n e t  E a r t h  

FY 1993 AND PRIOR YEARS FUNDING : The f o l l o w i n g  p r io r  y e a r s  f u n d i n g  i s  related t o  t h i s  pro jec t :  

P l a n n i n g  
and Des i a n  C o n s t r u c t i o n  Total 

S p e c i f i c  CoF Funding  . . . . . . . . . 
C a p i t a l i z e d  Inves tmen t  . . . . . . . . 

Tota l  . . . . . . . . . . . . . . . . 

$776,000 --- $ 776,000 
--- $5.59 7 , 9 4 5  5.597.946 

$776, OOOd $g, 373,946 

T h i s  project  provides for  t h e  replacement of 25- t o  30- year- old  steam g e n e r a t i o n  equipment  and 
emergency diesel generator sets located i n  t h e  C e n t r a l  Heat ing  and Cooling P l a n t ,  B u i l d i n g  24, 
w i t h  three new 40,000 lb /h r .  dua l  f u e l ,  w a t e r- t u b e  boi lers  and f i ve  new 1 ,000  KW diesel-generator 
se ts .  The project  w i l l  a lso  provide fo r  t h e  c o n s t r u c t i o n  of a n  a d d i t i o n  t o  t h e  e x i s t i n g  
generator b u i l d i n g  (24C) t o  house t h e  new diesel generators and associated equ ipmen t .  

CF 6-5 
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PROJECT: 

T h i s  project w i l l  r e p l a c e  c u r r e n t  steam a n d  e lec t r ica l  g e n e r a t i o n  c a p a b i l i t y  i n  B u i l d i n g  2 4 .  
Steam boi lers  a n d  diesel g e n e r a t o r  sets are 25 t o  30 y e a r s  old,  and  are n e a r i n g  t h e  end  o f  t h e i r  
se,rvice l i f e .  
h e a t i n g ,  h o t  water a n d  h u m i d i f i c a t i o n .  Diesel g e n e r a t o r  sets are r e q u i r e d  t o  provide emergency 
backup power t o  m i s s i o n  c r i t i c a l  f a c i l i t i e s .  Due t o  equipment  age, r e p l a c e m e n t  pa r t s  are  n o t  
r e a d i l y  available.  C u r r e n t l y ,  B u i l d i n g  2 4  h o u s e s  f i v e  bo i le r s  w i t h  a combined c a p a c i t y  o f  
158,000 pounds p e r  h o u r .  
g e n e r a t o r s  i n  t h e  basement  of B u i l d i n g  24 a n d  t h r e e  500 KW g e n e r a t o r s  i n  B u i l d i n g  2 4 C .  
p r o j e c t  i s  a key  e l emen t  o f  ongo ing  e f fo r t s  t o  restore t h e  C e n t e r ' s  u t i l i t i e s  i n f r a s t r u c t u r e  
b e f o r e  s e r i o u s  a n d  d i s r u p t i v e  equipment  breakdowns o c c u r .  

The c e n t r a l  steam p l a n t  i s  r e q u i r e d  t o  provide steam t o  a l l  major b u i l d i n g s  f o r  

The e x i s t i n g  diesel g e n e r a t o r  c a p a c i t y  c o n s i s t s  o f  f o u r  500 KW 
The 

D e f e r r a l  w i l l  i n c r e a s e  t h e  p r o b a b i l i t y  of bo i le r  and  diesel  g e n e r a t o r  f a i l u r e s  a n d  i n c r e a s e  
ma in t enance  downtime, r e d u c i n g  p l a n t  r e l i a b i l i t y  f o r  m e e t i n g  steam and  back-up power r e q u i r e m e n t s  
f o r  m i s s i o n  s u p p o r t .  

PROJECT: 

T h i s  p r o j e c t  provides f o r  removal o f  f o u r  steam, wa te r- tube  boi lers  w i t h  combined c a p a c i t y  o f  
123,000 pounds per hour ;  removal o f  a n c i l l a r y  equipment  associated w i t h  e a c h  bo i le r ,  as  r e q u i r e d ;  
removal o f  a l l  asbestos material w i t h i n  scope o f  c o n s t r u c t i o n  a n d  r e p l a c e m e n t  w i t h  non- asbes to s  
material ,  as r e q u i r e d ;  a n d  removal of e x i s t i n g  d i e s e l - g e n e r a t o r  sets, associated s w i t c h g e a r ,  
c o n t r o l s  a n d  c a b l i n g  f rom t h e  basement  o f  B u i l d i n g  2 4 .  

Replacement  steam g e n e r a t i o n  equipment  w i l l  c o n s i s t  o f  t h r e e  d u a l  f u e l  ( n a t u r a l  gas/#2 f u e l  o i l )  
wa te r- tube  boilers w i t h  a c a p a c i t y  of 40,000 l b / h r ,  e a c h .  The new equipment  w i l l  be d e s i g n e d  t o  
u s e  X2 f u e l  o i l  as  a back-up f u e l  s o u r c e .  Also i n c l u d e d  are u p g r a d e s  a n d  s t r u c t u r a l  
m o d i f i c a t i o n s  t o  accommodate new equipment  a n d  t o  r e t a i n  bo i le r  N o .  6 as a back- up u n i t .  
Conve r s ion  of b u r n e r  and  pneuma t i c  c o n t r o l s  on Boi le r  N o .  6 a n d  f u e l  s y s t e m  m o d i f i c a t i o n s  t o  
permit u s e  o f  #2  f u e l  o i l  are a l so  i n c l u d e d .  I n  a d d i t i o n ,  t h e  p r o j e c t  provides f i v e  1 ,000  KW 
d i e s e l - g e n e r a t o r  sets t o  replace e x i s t i n g  diesel equipment  i n  t h e  basement  o f  B u i l d i n g  24, and  t o  
accommodate c u r r e n t  a n d  known g rowth  i n  emergency power r e q u i r e m e n t s .  The project a l so  p r o v i d e s  
f o r  a n  a d d i t i o n  t o  t h e  g e n e r a t o r  B u i l d i n g  2 4 C  t o  house  t h e  new g e n e r a t o r s  a n d  associated 
equipment .  The project  a l so  i n c l u d e s  c o n v e r s i o n  o f  t h e  diesel equipment  room i n  t h e  basement  o f  
B u i l d i n g  24 t o  a storeroom. 
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U n i t  
Cost 

Uni t  of 
Measure 

Boi le r  Replacement . . . . . .  . Diesel Replacement . . . . . .  
LS 
LS 

Total  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
LIST OF RELATED GRAPHICS: F i g u r e  1 - Location P l a n  

F i g u r e  2 - Proposed  Boiler P l a n t  Layout  
F i g u r e  3 - Proposed  Diesel P l a n t  Layout  

Cost 

$8.600.000 
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FISCAL YEAR 1994 ESTIMATES 

REPLACEMENT OF CENTRAL PLANT STEAM AND ELECTRICAL GENERATION EQUIPMENT 

b LOCATION PLAN 
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GODDARD SPACE FLIGHT CENTER 
FISCAL YEAR 1994 ESTIMATES 

REPLACEMENT OF CENTRAL PLANT STEAM AND ELECTRICAL GENERATION EQUIPMENT 

b PROPOSED BOILER PLANT LAYOUT 

7 CHEYICAL FEED TANK 

DEALRATOR TANK Y O T M  CONTROL C E N T E R  

::;:$$::::: 
.'A*.'.*.'. a $$::::::::: NEW 40,000 U / H R  BOIERS 
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GODDARD SPACE FLIGHT CENTER 
FISCAL YEAR 1994 ESTIMATES 

REPLACEMENT OF CENTRAL PLANT STEAM AND ELECTRICAL GENERATION EQUIPMENT 

PROPOSED DIESEL PLANT LAYOUT 

b-- EXISTING BLDG NEW ADDITION *-I 
CONTROL ROOM U --- . . . - . . . . 

n 

GENERATOR I .ROOMS 

EXISTING 500 KW GENERATORS A 
EXISTING GENERATOR 
AND DlSTRlBUTlON SWITCHGEAR J L FUTURE GENERATOR 

FIGURE 3 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

PROJECT TITLE: Restoration and Moder-ion o f Chilled Water Svste m 

INSTALLATION: 

FY 1994 CoF ESTIMATE: $5.000.000 

-: Greenbelt, Prince George's County, Maryland 

COGNIZANT HEADOUARTERS OFFICF,: Mission to Planet Earth 

FY 1993 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project: 

Specific CoF Funding . . . . . . . . .  $475,000 
Capitalized Investment . . . . . . . .  --- 

Total . . . . . . . . . . . . . . .  $j75,O0Om 

Consuuct ;LM Total 

$ 475,000 
3.874.500 

$ 4,349,500 

This project provides for the restoration and modernization of the Center's central chilled water 
system. 
plant, the upgrade of the central plant chilled water pumping system, and the replacement/upgrade 
of the site chilled water distribution piping system. 

The project consists of the replacement of chiller #8  (3,000 ton unit) at the central 
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Chiller #8 is approximately 20 years old and is increasingly difficult to maintain because of a 
limited availability of replacement parts. The current chilled water pumping configuration 
reflects old design technology. The system is inefficient and difficult to control and operate. 
The central plant has a capacity of 10,500 tons. Activation of facilities currently under 
cunstruction is expected to increase the load to 10,500 tons. The only backup will then be 
Chiller #8. The age and condition of Chiller #8 places it at high risk of failure with a 
prolonged down-time. Consequently, there is a high probability that loss of a second chiller due 
to failure or required maintenance would result in the inability of the plant to support a peak- 
load condition, thus requiring load sheading. Distribution system lines are old and at increased 
risk of failure, which could result in loss of cooling to critical operational areas. Systematic 
replacement and upgrade of the central chilled water distribution system is required to minimize 
the risk associated with distribution system failure. Modifications will also increase the 
energy efficiency and performance of the plant. 

Delay of the project will increase the risk of equipment and line distribution system failure, 
leading to a requirement for load sheading, which will have a very negative impact on Goddard's 
programmatic/institutional operations. 

PROJECT: 

This project provides for the replacement of Chiller #8 with a new 3,000 ton unit; upgrading of 
the center chilled water pumping system and installation of new pumps in the central plant to 
hydraulically isolate the chiller loop and the distribution loop; and replacement of portions of 
the site distribution system piping to include removal of deteriorated and undersized pipe 
sections and balancing of chilled water systems to all buildings. 

Asbestos insulation on existing piping shall be removed to the extent that it is necessary to 
perform the work. All asbestos work shall conform to Environmental Protection Agency (EPA) and 
Occupational Safety and Health Administration (OSHA) regulations. 
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U n i t  
Cost Cost 

U n i t  of 
Measure 

C h i l l e r  R e p l a c e m e n t  . . . . . . .  LS --- --- 2,500,000 
Upgrade C h i l l e d  Water Pump System LS --- --- 1,500,000 

1,000,000 --- --- R e p l a c e  D i s t r i b u t i o n  P i p i n g  . . .  LS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  T o t a l  $5,000,000 

ATED G-: Figure  1 - L o c a t i o n  P l a n  
F i g u r e  2 - Proposed C h i l l e r  P l a n t  L a y o u t  

ER EOUIPMENT SUMMARY: N o n e  

FUTURE CQF ESTIMATED F U N D I N G J E Q U F U F B  TO COMPJIETE T H I S  P R O J E a  : None 
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GODDARD SPACE FLIGHT CENTER 
FISCAL YEAR 1994 ESTIMATES 

RESTORATION AND MODERNIZATION OF CHILLED WATER SYSTEM 

LOCATION PLAN 

FIGURE 1 CF 6 - 1 4  
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GODDARD SPACE FLIGHT CENTER 
FISCAL YEAR 1994 ESTIMATES 

RESTORATION AND MODERNIZATION OF CHILLED WATER SYSTEM 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

* 

I .  I .  PROJECT TITLE: Modlfations to Coolha Svstems. Various R w a s  

INSTALLATION: Jet ProwlsiQD Laboratprv 

FY 1994 CoF Estimate: S2.900.000 

=ION OF PROJECT: La Canada-Flintridge, Los Angeles County, California 

C O G N C :  Office of Space Science 

E: The following prior years funding is related to this project. 

$ 214,000 --- Specific CoF Funding . . . . . . . . . $ 214,000 
$14.032.883 u-&L€Ei Capitalized Investment . . . . . . . . --- 

Total . . . . . . . . . . . . . . . . $214,ooo $14,0_2,883 $14,246.883 

The project will replace eight obsolete air conditioning water chillers with five state-of-the- 
art chillers. This will eliminate the need to obtain expensive hand-made replacement parts and 
use ozone depleting refrigerants. Replacement of high maintenance, obsolete equipment with 
modern efficient machines using environmentally acceptable refrigerants will provide the 
laboratory with additional cooling capacity and lower operating and maintenance costs. 
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The project will remove chillers that are decades old, beyond their economic lives, unreliable, 
inefficient and very difficult and expensive to maintain. Repair parts are very difficult or 
impossible to obtain. The chillers use environmentally unacceptable refrigerant. Chiller 
replacement will allow the use of non-ozone depleting refrigerants. The replacement chillers in 
Buildings 168 and 169 will be sized to accommodate additional cooling loads anticipated for new 

. adjacent facilities, thereby saving construction funds and equipment space. The chillers to be 
removed from Building 126 are thirty to forty years old and cannot handle occasional low cooling 
requirements. The new chiller in Building 238 will be able to accommodate the occasional low 
cooling requirements for both buildings and eliminate three very high maintenance cost 
refrigeration units. 

If this project is not approved, inefficient and costly operation of the obsolete chillers will 
continue at Buildings 125, 126, 168, 169 and 238. It will impede J P L ' s  ability to provide needed 
cooling for personnel and equipment, and repairs will be required with increased frequency. The 
new chillers will use environmentally acceptable refrigerants and save significant cost to bring 
the old existing units into compliance with California environmental laws. 

PROJECT: 

The project will remove eight chillers from four buildings. Two chillers from Building 125 will 
be replaced with a single 225-ton chiller, the primary chilled water pump will be increased to 
match the higher total tonnage and new higher capacity condenser water pumps will be provided. 
Two 25-year-old water chillers (110-tons each) in Building 168 and one 18-year-old water chiller 
(140-ton) in Building 169 will be replaced with larger (225-ton1, more efficient machines. This 
will compensate for the increased cooling loads in Buildings 168, 169, and 186. Three small, 
aging chillers will be removed from Building 126, a 200-ton water chiller will be added to the 
adjacent Building 238, a new primary-secondary chilled water pumping arrangement w i l l  be added to 
Building 238, and Building 126 cooling requirements will be serviced by the secondary loop from 
Building 238. This project will also modify the controls and chilled water piping in Building 
126. The existing 6" condenser water line serving the Building 126 chillers w i l l  be converted t o  
chilled water service by insulating and re-supporting the pipe runs. The existing 10-inch 
condenser water mains to Building 238 will be changed out to 12-inch lines to handle the 
additional 200-ton chiller. 

In all cases, allowances have been made for temporary mounted chillers connected with fire hoses 
for cooling during periods of removal and re-installation of chillers. 
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U n i t  
Duant  it v SULt 

U n i t  of 
Measure 

$2,900.000 

2,400,000 
500,000 

--- . . . . . . . . . .  --- --- 

. . . . . . . . . .  --- --- Mechanical LS 
' E l e c t r i c a l  L S  . . . . . . . . . .  --- --- 

Total  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $2,900,000 

LIST OF R E T I B T E D \ G m :  F i g u r e  1 - L o c a t i o n  P l a n  
F i g u r e  2 - Schematics 

SKMMARX: None 

FUTURE C o F  ESTIMATED F U U G  REOUIRED TO C-.W PROJECT: None 
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JET PROPULSION LABORATORY 
FISCAL YEAR 1994 ESTIMATES 

MODIFICATIONS TO COOLING SYSTEMS, VARIOUS BUILDINGS 
SCHEMATICS 

BUILDINGS 126 AND 238 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

I .  ’ PROJECT TITLE:  & s t o r a l d o n  o f  Alrfleld 

INSTALLATION: DS F w t  F w t v  I .  

FY 1994 CoF E s t i m a t e :  $5.200.000 

LOCATION OF PROJECT: Wallops I s l a n d ,  Accomack County, V i r g i n i a  

OFF=: Mis s ion  t o  P l a n e t  E a r t h  

FUNDING: The f o l l o w i n g  p r io r  y e a r s  f u n d i n g  is  related t o  t h i s  projec t :  

S p e c i f i c  CoF Funding  . . . . . . . . 
C a p i t a l i z e d  Inves tmen t  . . . . . . . 

Total  . . . . . . . . . . . . . . $300.000 $35.828.91 4 $36.128.914 
Y PURPOSE AND SCOPE: 

T h i s  p r o j e c t  p r o v i d e s  f o r  t h e  r e s t o r a t i o n  of a i r f i e l d  runways,  t a x i w a y s ,  d r a i n a g e  
s t r u c t u r e s / s y s t e m s ,  a p r o n s ,  i n c l u d i n g  t h e  i n s t a l l a t i o n  o f  separate c o n t r o l s  f o r  t h e  P r e c i s i o n  
Approach P a t h  I n d i c a t o r  (PAPI )  and  Runway End I d e n t i f i c a t i o n  L i g h t  ( R E I L )  sys t ems  on each o f  t h e  
a i r f i e l d  runways a n d  t h e  c o n s t r u c t i o n  of a 6,000 foot road a round  t h e  app roach  t o  Runway 10 /28 .  

Wallops F l i g h t  F a c i l i t y  (WFF) i s  a f l i g h t  t e s t i n g  f a c i l i t y  w i t h  elaborate t r a c k i n g  and  data 
sys t ems .  The s p a r s e l y  p o p u l a t e d  area h a s  a low- dens i ty ,  5- mile  a i r  t r a f f i c  c o n t r o l  zone.  
T h i s  ideal  r e s e a r c h  a i r f i e l d  h a s  been u t i l i z e d  f o r  a n  a v e r a g e  of 180 tes t  periods p e r  y e a r .  Each 
tes t  p e r i o d  i n v o l v e s  f rom one t o  f o u r  h o u r s  of t r a c k i n g  and  d a t a  s y s t e m  a c t i v a t i o n  a n d  from 1 t o  
30 a i r c r a f t  movements. T h i s  l e v e l  o f  u t i l i z a t i o n  i s  e x p e c t e d  f o r  t h e  i n d e f i n i t e  f u t u r e .  
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A l l  t h r e e  runways anG S u p p o r t A g  t a x i w a y s  anG a p r o n s  must ue ma,ntainec i n  a n  o p e r a t i o n a l  s t a t u s  
t o  provide a h i g h  level  of s a f e t y ,  f l e x i b i l i t y  i n  normal o p e r a t i o n s ,  a n d  e f f i c i e n t  c r o s s w i n d  
r e s e a r c h .  A l l  runways must  be available for  u s e  i n  a d v e r s e  wind or  o t h e r  w e a t h e r  c o n d i t i o n s .  
The t a x i w a y s  must a l so  be m a i n t a i n e d  i n  a n  o p e r a t i o n a l  s t a t u s  t o  provide t h e  f u l l  c a p a b i l i t y  t o  
c o n d u c t  m u l t i a i r c r a f t  o p e r a t i o n s .  

A t  t h e  p r e s e n t  t i m e ,  i n  order t o  o p e r a t e  t h e  PAPI s y s t e m  d u r i n g  d a y l i g h t  h o u r s ,  t h e  runway l i g h t s  
must be t u r n e d  on, w a s t i n g  large amounts of e lectr ical  e n e r g y .  The R E I L  s y s t e m s  on Runways 10-28 
a n d  17-35 w i l l  o p e r a t e  o n l y  when t h e  runway edge l i g h t s  are set v e r y  b r i g h t .  T h i s  creates a 
glare problem t o  a i rcraf t  p i l o t s .  The e x i s t i n g  a i r f i e l d  l i g h t i n g  v a u l t  i s  too small t o  
accommodate t h e  needed new equipment t o  correct t h e s e  p rob lems .  

b 

The c o n s t r u c t i o n  of t h e  road a round  t h e  runway approach  w i l l  e l i m i n a t e  t h e  s a f e t y  h a z a r d  of 
d i r e c t l y  c r o s s i n g  t h e  runway. 

Delay  o f  t h i s  p r o j e c t  w i l l  c a u s e  accelerated d e t e r i o r a t i o n  of t h e  e x i s t i n g  a i r f i e l d  s u r f a c e s ,  
make t h e  a i r f i e l d  less safe f o r  a i r c r a f t  o p e r a t i o n s ,  more c o s t l y  t o  repair  i n  t h e  f u t u r e ,  a n d  
w i l l  i n c r e a s e  t h e  r i s k  t o  f u t u r e  a i r c r a f t  r e s e a r c h  f l i g h t s .  

PROJECT: 

T h i s  p r o j e c t  w i l l  provide fo r  t h e  repair of Runways 17 /35  a n d  10/28,  t a x i w a y s ,  a p r o n s ,  d r a i n a g e  
s t r u c t u r e / s y s t e m s ,  which c o n s i s t s  o f  s u r f a c e  m i l l i n g ;  p lacement  of b i t u m i n o u s  c o n c r e t e  over 
e x i s t i n g  b i t u m i n o u s  c o n c r e t e  s u r f a c e s  o n l y ;  c l e a n i n g  and  r e s e a l i n g  o f  c r a c k s  i n  b i t u m i n o u s  
c o n c r e t e ;  p l a c e m e n t s  o f  a f a b r i c  r e i n f o r c e d  s y s t e m  fo r  c r a c k  c o n t r o l ;  r e s t r i p i n g ;  repai r  o f  r i g i d  
pavement s u r f a c e s ;  t h e  r o u t i n g ,  c l e a n i n g ,  a n d  r e s e a l i n g  of j o i n t s ,  cracks, and  spal ls ;  and  the  
c o n s t r u c t i o n  of d r a i n a g e  s t r u c t u r e s / s y s t e m s  a d j a c e n t  t o  pavement edges. The PAPI a n d  REIL  
Sys tems work c o n s i s t s  of t h e  i n s t a l l a t i o n  o f  85,000 l i n e a r  feet  o f  5 ,000 v o l t  a i r f i e l d  l i g h t i n g  
cable, 25,000 l i n e a r  f e e t  o f  bare copper  cable, 3-4KW r e g u l a t o r s ,  a 235 s q u a r e  foot a d d i t i o n  t o  
t h e  a i r f i e l d  l i g h t i n g  v a u l t ,  and  new b r i g h t n e s s  c o n t r o l s  f o r  t h e  P A P I  s y s t e m s .  The road work 
c o n s i s t s  o f  e x c a v a t i o n ,  d r a i n a g e ,  and  t h e  p l a c e m e n t  of c r u s h e r  r u n  a n d  s u r f a c e  t r e a t m e n t  
n e c e s s a r y  for  t h e  c o n s t r u c t i o n  o f  a 6 ,000 foot  road a round  t h e  a p p r o a c h  t o  Runway 10 /28 .  
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U n i t  
Cost 

U n i t  o f  
Measure 

C o n s t r u c t i o n :  ... ... ... . . . . . . . . . . . . . .  
pavement Repair and  S e a l i n g  . . . . . .  LS 

Storm Drainage S t r u c t u r e  Repair . . . .  LS 

Pavement Over lay  . . . . . . . . . . . .  LS 
R e s t r i p i n g  Pavement . . . . . . . . . .  LS 

By-Pass Road C o n s t r u c t i o n  . . . . . . .  LS 
L i g h t i n g  System Modifications . . . . .  LS 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

Tota l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Cost 

$5,200.000 

3.250. 000 
690. 000 
160. 000 
220. 000 
530. 000 

350,000 

$5.200. 000 

LIST OF RELATED GRAPHICS: F i g u r e  1 . Location P l a n  

FUTURE ESTIMATED CoF FUNDING REOUIRED TO COMPJIETE THIS PROJECT: None 
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FIGURE 1 

Overall Work: 

- Joint Sealing 
- End Light Circuits (6ea.) - PAPI Circuits (6ea.) 
-Ramp Repair & Sealing 
-Storm Drainage Repair 
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FISCAL YEAR 1994 BUDGET ESTIMATES 
CONSTRUCTION OF FACILITIES 
AERONAUTICAL FACILITIES 

es U D ~  

The FY 1994 CoF Budget significantly augments the National Aeronautics Facilities Upgrade 
Program which was initiated in FY 1993. The major thrust of this program is the 
identification and construction of aeronautical research and development facilities needed 
to enhance the United States' competitive advantage in the world aeronautics markets. To 
support this effort, the National Facilities Study is making a critical review of present 
and future facility requirements. This will determine the high priority capabilities that 
are needed to lead us into the next century. This program will provide the resources to 
develop that capability. 

In FY 1994, this program provides for the rehabilitating of the control systems in the 
National Full-scale Aerodynamics Complex, upgrading the Outdoor Aerodynamic Research 
Facility, and the modernization of the Unitary Plan Wind Tunnel Complex at Ames Research 
Center. The Unitary Plan Wind Tunnel Complex is the final project in this revitalization 
program begun in FY 1988. It will require $30 million in FY 1995 to complete its 
modernization to improve productivity, reliability, and quality of test results. 

CF 9 



c 



I I 



( 

! 

I c 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

t 
. , I  PROJECT TITLE: National Ae-s Faulities Up-e Program 

INSTALLATION: ious Locatlons 

FY 1994 CoF Estimate: $181,000.000 

LOCATION OF P R O J E n :  Various Locations 

COGNIZANT HRADOUABTERS OFFICE: Office of Aeronautics 

FY 1993 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project: 

and Desiun Construct ion Total 

. . . . . . .  $330,000 $25,000,000 $25,330,000 Specific CoF Funding --- Capitalized Investment . . . . . .  --- --- 

Total . . . . . . . . . . . . .  $330,000 $25,000,00 0 $25.330.0 0 0  

PURPOSE AND SCOPE: 

This program continues an effort begun in FY 1993 to upgrade the United States aeronautics 
facilities capability. 
markets for some time. 
loss of numerous aerospace jobs. It is important that this trend be reversed, The new 
Administration is encouraging implementation of a national goal to infuse the United States' 
aerospace industry with the capability to develop a new generation of civil and military aircraft 
which will outperform the competing products of its international competition at comparable or 
lower cost. 
needed to enable development of a significant portion of the required advanced aeronautical 
technology. 

The United States has been increasingly challenged in world aeronautics 
Since 1984, its share of those markets has dropped with a corresponding 

This program will contribute to that goal by providing the high priority facilities 
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PROJECT: 

Ground tes t  f a c i l i t i e s  play an e s s e n t i a l  r o l e  i n  t h e  process of bringing an a i r c r a f t  from the  
concept s tage  t o  f in ished  product. One of t h e  reasons our nat ion had been so preeminent i n  t h e  
pas t  i s  t h a t  our ground tes t  f a c i l i t i e s  were t h e  f i n e s t  i n  t h e  world. However, today some 
foreign wind t u n n e l s ,  f o r  instance,  have g rea te r  capab i l i ty  and higher product iv i ty  than t h e  U . S .  
counterpar ts .  Some of our f a c i l i t i e s  can no longer s a t i s f y  i n d u s t r y ' s  needs t o  t h e  degree they 
once d id .  N e w  and upgraded wind t u n n e l s  and o ther  r e l a t e d  t es t  f a c i l i t i e s  a r e  required t o  
enhance i n d u s t r y ' s  a b i l i t y  t o  develop and bring t o  market t h e  nex t  generation of s i g n i f i c a n t l y  
more competitive U . S .  a i r c r a f t .  

Presently,  t h e  average age of U . S .  w i n d  tunnels  i s  about 40  years .  I n  addi t ion,  c e r t a i n  
composite mater ials  t e s t i n g  f a c i l i t i e s  have become inadequate. Some tunnels  have t e s t i n g  
backlogs of up t o  2 years due t o  low product iv i ty .  Reynolds Numbers and flow conditions f a l l  
short  of those needed f o r  some n e x t  generation a i r c r a f t ,  e spec ia l ly  f o r  development of new large  
a i r c r a f t .  Tunne l  acous t ic  measuring conditions a l s o  need improvement. These t e s t i n g  
c a p a b i l i t i e s  a r e  e s s e n t i a l  i n  t h e  development of environmentally compatible fu tu re  a i r c r a f t .  For 
example, high Reynolds Number t e s t i n g  capab i l i ty  is  essent ia l  t o  assess  problems such  a s  laminar 
flow control ,  high l i f t  device design, and adaptive wing configurat ions.  These problems cannot 
be adequately simulated i n  current  t e s t  f a c i l i t i e s .  

T h i s  program aims t o  provide the  e s s e n t i a l  upgrades and new t e s t  f a c i l i t i e s  t h a t  a r e  determined 
t o  be needed f o r  the U . S .  t o  maintain i t s  preeminence i n  aeronaut ics .  The program t h a t  i s  
developed w i l l  be a consequence of t h e  on-going National F a c i l i t y  S t u d y  and o ther  s imi lar  
s t u d i e s .  

v: 
Delay i n  t h i s  program w i l l  allow U.S. foreign competitors t o  enhance the  pos i t ion  they now have 
i n  qua l i ty  of research f a c i l i t i e s .  These f a c i l i t i e s  could a s s i s t  development of foreign a i r c r a f t  
which exceed the  capab i l i ty  of those manufactured i n  the  U.S. 

-: 

The e s s e n t i a l  elements of t h i s  pro jec t  a re :  

Acoustic modifications t o  t h e  40 x 80 wind t u n n e l  and o ther  upgrades a, Ames Research Center: 
T h i s  tunnel w i l l  provide the  only large- scale aeroacoust ic  t e s t i n g  capab i l i ty  i n  t h e  United 
S t a t e s  i n  d i r e c t  support of t h e  high speed c i v i l  t ranspor t  program. I t  i s  e s s e n t i a l  t o  the 
development and t e s t i n g  of large- scale Phase I1 engine and suppressors f o r  va l ida t ion  of 
in tegra ted  noise suppression i n  takeoff and climbout p r i o r  t o  f l i g h t .  I t  w i l l  provide a world 
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class c a p a b i l i t y  by c r e a t i n g  t h e  largest  q u i e t ,  a n e c h o i c  wind t u n n e l  i n  t h e  world, w i t h  a test  
s e c t i o n  capable of f u l l - s c a l e  and  large-scale tes t  up  t o  maximum tes t  s e c t i o n  ve loc i t i e s  o f  Mach 
0 . 4 5 .  The project  i n c l u d e s :  a new 42- inch deep tes t  s e c t i o n  a c o u s t i c  l i n i n g ;  a new v a r i a b l e -  
speed and  v a r i a b l e - p i t c h  c o n t r o l  fo r  t h e  f a n  d r i v e ;  a c o u s t i c  t r e a t m e n t  a t  c r i t i c a l  l o c a t i o n s  of 
t d n n e l  sidewalls; and  o t h e r  s u p p o r t i n g  u p g r a d e s  o f  a u x i l i a r y  s y s t e m s .  

F a c i l i t y  s t u d i e s ,  d e f i n i t i o n  of r e q u i r e m e n t s ,  d e s i g n ,  and  c o n s t r u c t i o n  of a new or  d r a s t i c a l l y  
modified set  o f  U . S .  wind t u n n e l s :  T h i s  w i l l  be i n i t i a t e d  on t h e  most u r g e n t  f a c i l i t y  needs  
i d e n t i f i e d  i n  t h e  N a t i o n a l  F a c i l i t y  S t u d y .  P r e l i m i n a r y  r e s u l t s  of t h e  N a t i o n a l  F a c i l i t y  S tudy  
i n d i c a t e  a need  t o  c o n s t r u c t  new wind t u n n e l s  and  upgrade  e x i s t i n g  t u n n e l s .  
N a t i o n a l  T r a n s o n i c  F a c i l i t y  a t  Langley Resea rch  C e n t e r  w i l l  be m o d i f i e d  t o  i n c r e a s e  i t s  
r e l i a b i l i t y ,  e f f e c i e n c y ,  and  p r o d u c t i v i t y .  D e a c t i v a t i o n  of some e x i s t i n g  u n p r o d u c t i v e  f a c i l i t i e s  
i s  a lso  b e i n g  i n v e s t i g a t e d .  I t  i s  i m p e r a t i v e  t h a t  f u n d s  be avai lable  t o  b e g i n  t h i s  e f f o r t  i n  FY 
1994 i n  order t o  minimize t h e  lead t i m e  needed  f o r  f a c i l i t i e s  u p g r a d e s  a n d  c o n s t r u c t i o n .  

M o d i f i c a t i o n s  f o r  Composite Technology C e n t e r ,  L e w i s  Resea rch  C e n t e r :  R e s e a r c h  i n  advanced  
composite materials i s  i m p o r t a n t  i n  t h e  development  of t h e  lowest we igh t ,  m o s t  f u e l - e f f i c i e n t  
n e x t  g e n e r a t i o n  a i r c r a f t .  T h i s  r e s e a r c h  i s  a lso c r i t i c a l  f o r  development  of h igh- tempera tu re  
aerospace p r o p u l s i o n  and  power s y s t e m s .  C u r r e n t  r e s e a r c h  programs, s u c h  as  High Speed Research  
and  advanced  r o c k e t s  r e q u i r e  r e s e a r c h  i n  l i g h t ,  h i g h  t e m p e r a t u r e  composites t o  e n a b l e  l o w  weigh t ,  
l o n g  l i f e  s y s t e m s .  P r o v i d i n g  t h i s  i n t e g r a t e d  f a c i l i t y  f o r  composite c h a r a c t e r i z a t i o n  and  
r e s e a r c h  i n  f a b r i c a t i o n  p r o c e s s i n g  g u i d e d  by  m o d e l l i n g  w i l l  s h o r t e n  t h e  development  c y c l e  f o r  
each key material  fo r  p r o p u l s i o n  and  power s y s t e m s .  The e x i s t i n g  Materials and  S t r u c t u r e s  
B u i l d i n g  i s  s e v e r e l y  deter iorated and  i s  i n a d e q u a t e  for  modern advanced  composite materials 
deve lopment .  T h i s  project w i l l  c o n s t r u c t  a n  a d d i t i o n  of a p p r o x i m a t e l y  45,000 s q u a r e  feet  t o  t h e  
b u i l d i n g  f o r  composite materials and  chemical a n a l y s i s  labora tor ies .  The e x i s t i n g  45- year- old 
b u i l d i n g  w i l l  be modified t o  improve l i f e  a n d  e n v i r o n m e n t a l  s a f e t y  and  t o  improve e f f i c i e n c y  of  
b u i l d i n g  s y s t e m s .  

For example,  t h e  
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The preliminary cost estimates are based on initial estimates of studies, requirements definition 
analyses, designs, and constructi,on or modification of other facilities. As the National 
Facilities Plan matures, recommendations are validated and refined, and studies progress, 
revisions, additions and/or deletions to facilities requirements and estimated costs may be 
necessary. 

Acoustic Modifications to 40 X 80 Wind 
Tunnel (ARC) . . . . . . . . . . . . . . . . . .  $25,000,000 

Facility Studies, Requirements Definition, 
Design, and Modification and Construction 
of National Aeronautics Facilities, 
Various Locations . . . . . . . . . . . . . . . .  --- 158,000,000 

Modification for Composite Technology 
Center (LeRC) . . . . . . . . . . . . . . . . . .  --- 

Total . . . . . . . . . . . . . . . . . . .  $25,000,000 

23.000.000 
$181.000,000 

T OF RELATED GRAPHIE: Figure 1 - Perspective of Composite Technology Center 

OTHER EOUIPMRNT SUMMqBx: Research & Development Funding in the amount of $19,000,000 has been 
identified to support research on components, pilot models, instrumentation, and other items. 

TE THIS PROJECT: To continue this effort additional 
resources will be required in subsequent fiscal years. 
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LEWIS RESEARCH CENTER 
FISCAL YEAR 1994 ESTIMATES 

MODIFICATIONS FOR COMPOSITE TECHNOLOGY CENTER 

PERSPECTIVE 

i 

FIGURE 1 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

PROJECT TITLE: pe habilitation of Control Svstems. National Full-scale Aerodvna mics Co mDlex 

INSTALLATION: es Research Center 

FY 1994 CoF Estimate: $2,100,000 

LOCATIONOF: Moffett Field, Santa Clara County, California 

TERS OFFICE: Office of Aeronautics 

FY 1993 AND PRIOR YEARS FUNDING: The following prior years funding is related to this project. 

Planning 
and Desian Const ruction Total 

Specific CoF Funding . . . . . . . . $208,000 --- $ 208,000 
Capitalized Investment . . . . . . . --- $143 892 n 3 70 143.892.3 70 

Total.. . . . . . . . . . . . . . 
SCOPE: 

$143,892,370 $$44,100.370 

This project will replace the control systems for the model support systems in the 40 by 80 and 
80 by 120 foot legs of the National Full-scale Aerodynamics Complex (NFAC) with current 
technology distributed control systems that will improve the operation of this valuable national 
resource. This project is included in the Aeronautical Facilitiies Revitalization Program. 
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T h i s  project  i s  r e q u i r e d  t o  replace obsolete a n d  i n e f f i c i e n t  c o n t r o l  s y s t e m s  i n  t h e  NFAC. T h i s  
wind t u n n e l  complex p r o v i d e s  aerodynamic  r e s u l t s  v i t a l  t o  U n i t e d  S t a t e s  commercial a n d  d e f e n s e  
a e r o n a u t i c a l  programs. The p r e s e n t  model s u p p o r t  hardware w a s  d e s i g n e d  over t e n  y e a r s  a g o  a n d  
u s e s  compute r s  t h a t  were commerc ia l ly  available a t  t h a t  t i m e .  As a r e s u l t ,  t o d a y  t h e  d i g i t a l  
cohtrol s y s t e m s  are too slow t o  h a n d l e  t h e  servo c o n t r o l  loops r e q u i r e d  by  p r e s e n t  t es t  models. 
The o ld  c i r c u i t r y  w a s  cus tom d e s i g n e d ,  and  r e p l a c e m e n t  equipment  a n d  par ts  are no  l o n g e r  
available.  Problems w i t h  t h e  c o n t r o l  s y s t e m s  i n c l u d e  a n  e x c e s s i v e  number of f a i l u r e s ,  lack of 
d i a g n o s t i c  capabil i t ies ,  e x c e s s i v e  t i m e  t o  repair ,  i n s u f f i c i e n t  data d i s p l a y e d  f o r  operators, a n d  
o p e r a t i o n a l  i n f l e x i b i l i t y .  

A s  a r e s u l t ,  l o n g  periods of downtime are b e i n g  e x p e r i e n c e d  p r i o r  t o  a n d  d u r i n g  wind t u n n e l  
o p e r a t i o n ,  s e r i o u s l y  r e d u c i n g  t h e  p r o d u c t i v i t y  of t h e  f a c i l i t y .  I t  i s  now estimated t h a t  d u r i n g  
a t y p i c a l  complex tes t  program, t h e  a c t u a l  r u n  t i m e  i s  a p p r o x i m a t e l y  15 t o  1 7  p e r c e n t  of t o t a l  
occupancy t i m e .  T h i s  f i g u r e  i s  s u b s t a n t i a l l y  l o w e r  t h a n  t h e  2 5  t o  30 p e r c e n t  r u n  t ime /occupancy  
t i m e  r a t i o  e x p e c t e d  i n  modern t u n n e l s .  

An i n c r e a s i n g  rate of f a i l u r e s  c a n  be e x p e c t e d  w i t h  c o n t i n u e d  o p e r a t i o n .  The r e s u l t i n g  l o s t  t i m e  
w i l l  f u r t h e r  r e d u c e  avai lable t e s t  t i m e  i n  t h e  NFAC. A s  a r e s u l t ,  s o m e  tes t  programs w i l l  have 
t o  be deferred i n d e f i n i t e l y .  P r o d u c t i v i t y  a n d  e f f i c i e n c y  w i l l  be reduced ,  r e s u l t i n g  i n  i n c r e a s e d  
backlogs and  h i g h e r  costs  for  s c h e d u l e d  tes ts .  

PROJECT: 

T h i s  p r o j e c t  w i l l  replace t h e  c o n t r o l s  and  d i s p l a y s  f o r  t h e  model s u p p o r t  s y s t e m s  i n  both legs of 
t h e  N a t i o n a l  F u l l - s c a l e  Aerodynamic Complex w i t h  c o n v e n t i o n a l  d i s t r i b u t e d  c o n t r o l  sys tems ,  
i n c l u d i n g  d i a g n o s t i c  c a p a b i l i t y  a n d  o p e r a t o r  d i s p l a y s  a n d  c o n t r o l s .  The d i s t r i b u t e d  c o n t r o l  
s y s t e m  (DCS) w i l l  absorb t h e  p o s i t i o n  a n d  rate c o n t r o l  loop f u n c t i o n s  of t h e  e x i s t i n g  model 
s u p p o r t  c o n t r o l  sys tem.  The d r i v e  variable p i t c h  c o n t r o l  s y s t e m  a n d  i t s  re la ted d i s p l a y s  w i l l  be 
replaced, a n d  a new smart a n n u n c i a t o r  package w i l l  be p r o v i d e d .  
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AMES RESEARCH CENTER 
FISCAL YEAR 1994 ESTIMATES 

REHABILITATION OF CONTROL SYSTEMS, NATIONAL FULL-SCALE AERODYNAMICS COMPLEX 

- 80 X 120 EQUIPMENT ROOM 

40 X 80 TEST SECTION 

- 0 6 0 * - #  l/Z- 

FIGURE 1 
SITE PLAN 
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AMES RESEARCH CENTER 
FISCAL YEAR 1994 ESTIMATES 

REHABILITATION OF CONTROL SYSTEMS, NATIONAL FULL-SCALE AERODYNAMICS COMPLEX 

DROPS 

MODEL SUPPORT 

CONTROLLER CONTROLLER 

FIGURE 2 
SYSTEM DRAWING 

(ONE OF TWO SYSTEMS SHOWN) CF 9B-5 



CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

b 

* I  PROJECT TITLE: m c  Res- F d t v  

INSTALLATION: ch Center 

FY 1994 CoF Estimate: S3.900.000 

LOCATION OF PRO=: Moffett Field, Santa Clara County, California 

T HEADOUBPTERS OFFICE: Office of Aeronautics 

PRIOR YEARS FUNDUG: The following prior years funding is related to this project: 

Planning 
and Design t ion Total 

Specific CoF Funding . . . . . . . . $239,693 --- $ 239,693 
$iLluLmQ 6.433.880 Capitalized Investment . . . . . . . --- 

Total . . . . . . . . . . . . . . $239,693 $6,433. 880d S i .  673,573 

This project enlarges the Outdoor Aerodynamic Research Facility (OARF) N-249, at Ames Research 
Center's Moffett Field site to support testing of models and aircraft sized for the 80 x 120 foot 
leg of the National Full-scale Aerodynamics Complex (NFAC). The work includes an enlarged model 
support system; modification of the existing concrete pit and model support framework; 
development of large-model accessways to the facility; and modification of the storm water 
drainage system. 
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PROJECT: 

T h i s  project i s  n e c e s s a r y  t o  i n c r e a s e  t h e  t e s t i n g  c a p a b i l i t i e s  of t h e  Outdoor  Aerodynamic 
Research F a c i l i t y  i n  s u p p o r t  of t h e  80 x 120 foot  leg of the  NFAC. The proposed improvements  
w i l l  e n a b l e  the  OARF t o  accommodate l a r g e  models a n d  a i rc raf t  s c h e d u l e d  f o r  t e s t i n g  i n  t h e  80 x 
120 foot leg of t h e  NFAC. The  c h e c k o u t  of these models i n  t h e  OARF w i l l  free t h e  80 x 120 foot 
ley  f o r  o ther  a e r o n a u t i c a l  t e s t i n g  d u r i n g  model p r e p a r a t i o n .  T h e  OARF has been  u s e d  fo r  many 
y e a r s  t o  e v a l u a t e  models a n d  a i rc raf t  e n t e r i n g  the  40 x 80 foot  leg of t h e  NFAC. Hundreds of 
v a l u a b l e  wind t u n n e l  occupancy h o u r s  have been  saved by  d i s c o v e r i n g  and  c o r r e c t i n g  f a u l t y  tes t  
hardware p r io r  t o  u s i n g  t h e  40 x 80 t u n n e l  tes t  s e c t i o n .  I n  a s imi lar  manner, by i n c r e a s i n g  t h e  
s i z e  of t h e  OARF t o  accommodate models s i z e d  f o r  the  80 x 120 foot test  s e c t i o n ,  v a l u a b l e  t u n n e l  
t i m e  i n  t h i s  l e g  can  a lso be saved. C u r r e n t l y ,  large models o r  a i r c ra f t  must be checked o u t  i n  
t h e  80 x 120 wind t u n n e l  i t s e l f .  T h i s  p r a c t i c e  i n c r e a s e s  t h e  t i m e  r e q u i r e d  f o r  each test ;  l i m i t s  
t h e  number of s c h e d u l e d  t e s t  r u n s ;  a n d  i n c r e a s e s  the  b a c k l o g  of other  tes ts  b e c a u s e  of lowered  
p r o d u c t i v i t y .  

I n  a d d i t i o n ,  e n g i n e  c h e c k o u t s  must a lso  now be performed i n  t h e  t u n n e l  test  s e c t i o n ,  f u r t h e r  
r e d u c i n g  t i m e  avai lable f o r  a c t u a l  t e s t i n g ,  a n d  i n c r e a s i n g  h a z a r d s  t o  p e r s o n n e l  a n d  t h e  t u n n e l  
b e c a u s e  of t h e  i n c r e a s e d  t i m e  t h a t  f u e l s  are i n  t h e  t u n n e l ;  a n d  t h e  r i s k  t h a t  a n  e n g i n e  w i l l  f a i l  
w h i l e  b e i n g  checked o u t .  Enhancement of the  c a p a b i l i t y  of t h e  Outdoor Aerodynamic Research 
F a c i l i t y  w i l l  r e d u c e  t h e  backlog, improve u t i l i z a t i o n  of t h e  80 x 120 foot wind t u n n e l ,  a n d  w i l l  
improve s a f e t y  by a l l o w i n g  e n g i n e  c h e c k o u t s  o u t d o o r s .  

Model checkou t  o p e r a t i o n s  a n d  e n g i n e  checkou t  w i l l  c o n t i n u e  t o  be performed i n  t h e  t es t  s e c t i o n  
of t h e  80 x 120 foot  wind t u n n e l .  C o n t i n u a t i o n  of t h e  c u r r e n t  approach t o  model checkou t  w i l l  
l i m i t  t he  a v a i l a b i l i t y  of a u n i q u e  test  f a c i l i t y .  Such a d e l a y  w i l l  r e s u l t  i n  c o n t i n u i n g  
backlogs i n  a v a i l a b i l i t y  of t h i s  f a c i l i t y  f o r  n a t i o n a l  a e r o n a u t i c s  t e s t i n g  programs. 

PROJECT: 

The p r o j e c t  i n c l u d e s  a new model s u p p o r t  s y s t e m  c o n s i s t i n g  of t w o  main s t r u t s  a n d  one  t a i l  
s t r u t .  The proposed load c a r r y i n g  c a p a b i l i t y  w i l l  be +/-  150,000 lbs  ver t ica l  load or  l i f t ,  
+/- 50,000 lbs  l o n g i t u d i n a l  t h r u s t ,  a n d  +/- 50,000 l b s  side f o r c e .  Tread width a n d  t a i l  l e n g t h  
w i l l  be a d j u s t a b l e  by l o c a l l y  c o n t r o l l e d  e lectr ic  motors. The t a i l  s t r u t  w i l l  be a d j u s t a b l e  t o  
provide a +/- 1 0  d e g r e e  p i t c h  r a n g e .  A c o n c r e t e  p i t  w i l l  be c o n s t r u c t e d  t o  accommodate t h e  
i n c r e a s e d  tread and  t a i l  w i d t h  r e q u i r e m e n t s  of t h e  model s u p p o r t  s t r u t s  and  recess a l l  model 
s u p p o r t  mechanisms below grade. An access road w i l l  be p r o v i d e d  from t h e  tes t  s e c t i o n  of t h e  80 
x 1 2 0  leg of t h e  NFAC t o  t h e  OARF. F i n a l l y ,  t h e  storm d r a i n a g e  s y s t e m  w i l l  be modified t o  d r a i n  
t h e  c o n c r e t e  p i t  a n d  model s u p p o r t  s y s t e m  area t o  a n  e x i s t i n g  oil-water separator. 
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COST E m :  Uni t  
Cost 

U n i t  of  
Measure Cost 

Roadways . . . . . . . . . . . . . . . . .  LS 
Fobndat ion and P i t  . . . . . . . . . . . .  LS 
Model Support  . . . . . . . . . . . . . .  LS 
Model S e r v i c e s  . . . . . . . . . . . . . .  LS 
Electrical  . . . . . . . . . . . . . . . .  LS 

Total  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
J l I s T  OF RF.TATED G R A W I L S  : Figure  1 - S i t e  P l a n  F i g u r e  2 - Schematic 

8: E x i s t i n g  main s t r u t s  and b a l l  j o i n t s  w i l l  be p rov ided  as Government- 
f u r n i s h e d  equipment. 

FUTURF, CoF EST- FUNDING REOUIRED TO COMPJIF.TE THIS P R O J m :  None 
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AMES RESEARCH CENTER 
FISCAL YEAR 1994 ESTIMATES 

UPGRADE OF OUTDOOR AERODYNAMIC RESEARCH FACILITY 

I I  . 
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FIGURE 2 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

’ PROJECT TITLE: m y  P- T- Cornex 

INSTALLATION: 

FY 1994 CoF Estimate: $25,000.000 

W O N  OF PROJECT: Moffett Field, Santa Clara County, California 

T HF,ADOUARTF.RS OFFICE: Office of Aeronautics 

FY 1 - m :  The following prior years funding is related to this project: 

Planning 
t ion Total 

$4,600,000 $ 8,000,000 $12,600,000 
50.273.412 50.273.412 

Specific CoF Funding . . . . . . . . 
Capitalized Investment . . . . . . . --- 

Total . . . . . . . . . . . . . . $4,600,000 $58,273,412 $42,813,412+ 

PURPQSR AND S m :  

This project provides funding for modernization of the Unitary Plan Wind Tunnel Complex to 
improve productivity, reliability, and the quality of test results. The project will provide new 
automated tunnel and model support controls; automated controls for tunnel auxiliaries; flow 
quality improvements in the 11 by 11 foot Transonic Wind Tunnel (11-ft TWT); repair or 
replacement of aging facility systems; and repair of weld defects in the pressure shell to a l l o w  
recertification. This increment of work continues construction of the project. This project is 
included in the Aeronautical Facilities Revitalization Program. 
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J U S T I F I C X U U :  

The U n i t a r y  P l a n  Wind Tunnel  (UPWT) i s  a v i t a l  N a t i o n a l  h igh- speed  t u n n e l  f a c i l i t y  c o n s i s t i n g  o f  
one  t r a n s o n i c  a n d  t w o  s u p e r s o n i c  t e s t  s e c t i o n s  a n d  s u p p o r t i n g  a u x i l i a r y  equ ipmen t .  T h i s  f a c i l i t y  
i s  t h e  most h e a v i l y  u s e d  wind t u n n e l  complex i n  NASA. However, t h e  f a c i l i t y ' s  p r o d u c t i v i t y  i s  
l imi ted  by t h e  1950's era c o n t r o l  sy s t ems  a n d  t h e  i n c r e a s i n g  f r e q u e n c y  o f  equipment  breakdowns 
due t o  age and  heavy u s e .  Modern i za t i on  i s  needed  now t o  improve p r o d u c t i v i t y ,  da ta  q u a l i t y ,  and  
r e l i a b i l i t y .  T h i s  complex h a s  been  operated on t h r e e- s h i f t s - p e r- d a y  bas is  s i n c e  1956, w i t h  
minimal  improvements t o  t h e  f a c i l i t y .  Tunne l  downtime r e s u l t i n g  f rom equipment  and  c o n t r o l  
f a i l u r e s  h a s  c a u s e d  major d e l a y s  t o  i m p o r t a n t  a i r c r a f t  projects .  Tunne l  backlog of t e s t i n g  
exceeds  t w o  y e a r s .  Lack o f  modern data  a c q u i s i t i o n  equipment  r e su l t s  i n  o v e r  h a l f  o f  t u n n e l  
tests  b e i n g  conc luded  before a l l  needed  data i s  a c q u i r e d .  Comparable f o r e i g n  f a c i l i t i e s  have  
shown t w o  t o  t h r e e  t i m e s  t h e  p r o d u c t i v i t y  a c h i e v e d  i n  t h i s  wind t u n n e l  complex.  

The UPWT Complex h a s  c o n t r i b u t e d  t o  t h e  development  of almost e v e r y  U.S. deve loped  m i l i t a r y  and 
c i v i l  a i r c r a f t  f l y i n g  o r  n e a r i n g  s e r v i c e  i n  i t s  speed reg ime of  Mach 0 . 3  t o  3.5,  a s  w e l l  a s  
Mercury, Gemini, Apollo, and  Space  S h u t t l e  spacecraft .  F o r  example,  programs such  a s  t h e  A i r  
Force F-22, Navy F-18 E/F, Boeing Large  Subson ic  A i r c r a f t ,  Douglas  MD- 90 and M D- 1 2 ,  and NASA High 
Speed Research (HSRP), are a l r e a d y  on t h e  tes t  schedule a l o n g  w i t h  a s i g n i f i c a n t  amount o f  
c lass i f ied t e s t i n g .  The improvements i n  c o n t r o l  a n d  f low q u a l i t y  t o  be implemented i n  t h i s  
p ro jec t  w i l l  s i g n i f i c a n t l y  i n c r e a s e  t h e  q u a l i t y  o f  t h e  s i m u l a t i o n .  

Repair or  r ep l acemen t  of t u n n e l  components t h a t  have  r e a c h e d  t h e  end  of  t h e i r  u s e f u l  l i f e .  A l s o ,  
t h e  welds i n  t h e  t u n n e l  s h e l l  c o n t a i n  d e f e c t s  t y p i c a l  o f  1 9 5 0 ' s  t e c h n o l o g y  and must be r e p a i r e d  
and  t h e  p r e s s u r e  s h e l l  r e c e r t i f i e d .  

F a i l u r e  t o  modern ize  t h i s  f a c i l i t y  w i l l  i n c r e a s e  t h e  d e l a y  i n  a c q u i r i n g  c r i t i c a l  t e s t  d a t a .  The 
e x i s t i n g  (unmod i f i ed )  f a c i l i t y  w i l l  c o n t i n u e  t o  f a i l  more f r e q u e n t l y ,  r e q u i r i n g  t h e  u s e  o f  
a l t e rna te  t e s t i n g  r e s o u r c e s  i n  Europe and  o t h e r  c o u n t r i e s .  T h i s  i n  t u r n ,  w i l l  r e d u c e  or  d e l a y  
improvements t o  U.S. commercial and  m i l i t a r y  a i r c r a f t ,  and  w i l l  s i g n i f i c a n t l y  increase t h e  cost 
of t e s t i n g .  I n  a d d i t i o n ,  NASA's l e a d e r s h i p  ro le  i n  a e r o n a u t i c a l  r e s e a r c h  and  development  w i l l  
d i m i n i s h  w i t h  i n c a l c u l a b l e  d e t r i m e n t a l  consequences .  

PROJECT: 

T h i s  i nc remen t  o f  work  w i l l  c o n t i n u e  c o n s t r u c t i o n  o f  f a c i l i t y  r e f u r b i s h m e n t s ;  c o n t r o l s  
m o d e r n i z a t i o n ,  au toma t ion ,  and  r ep l acemen t ;  f low q u a l i t y  improvements and  pressure v e s s e l  s h e l l  
repair .  The  t o t a l  projec t  i n c l u d e s  r e f u r b i s h i n g  and  p r o v i d i n g  au toma ted  c o n t r o l s  f o r  t h e  t u n n e l  
sys tems ,  model s u p p o r t  sys tems ,  make-up a i r  sys tem,  and  compressor l u b r i c a t i o n  sys tem;  e n l a r g i n g  
and modern iz ing  t h e  c o n t r o l  rooms; and  i n s t a l l i n g  flow q u a l i t y  improvements  i n  t h e  1 1 - f t  TWT. 
The project  a l s o  i n c l u d e s  r e f u r b i s h i n g ,  r e p a i r i n g ,  or  r e p l a c i n g  major components,  i n c l u d i n g  t h e  
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c o o l i n g  tower, large e lec t r ica l  swi tch- gear ,  a n d  make-up a i r  sys tem;  a n d  r e p a i r i n g  weld defects 
i n  t h e  p r e s s u r i z e d  p o r t i o n s  of t h e  t u n n e l  c i r c u i t s  a n d  make-up a i r  s y s t e m  a n d  r e c e r t i f y i n g  t h e  
p r e s s u r i z e d  s y s t e m s  f o r  safe  o p e r a t i o n .  

Un i t  
t i t v  Cost Cost 

U n i t  of 
Measure 

. . . . . . . .  --- 6,900,000 F a c i l i t y  R e f u r b i s h m e n t s  LS --- 

12,400,000 C o n t r o l  System LS --- 
--- 4,500,000 Repair of P r e s s u r e  Vessels . . . . . . .  LS --- 

. . . . . . .  --- 1,200,000 Flow Q u a l i t y  Improvements LS --- 

R e f u r b i s h  and Replace Tunnel  
--- . . . . . . . . . . . .  

Tota l  

Note: T h i s  cost estimate p r o v i d e s  fo r  t h e  FY 1994 i n c r e m e n t  of t h e  p r o j e c t .  P r i o r  FY 1993 
p r o v i d e d  $8 .0  m i l l i o n  a n d  $30.0  m i l l i o n  i s  estimated f o r  FY 1995 .  
i s  estimated t o  be a p p r o x i m a t e l y  $63 m i l l i o n .  

The t o t a l  cos t  of t h e  project 

T OF R E W E D  GRAPHICS : F i g u r e  1 - S i t e  P l a n  F i g u r e  2 - P e r s p e c t i v e  

OTHER EOUIPMSNT SU-: Data a c q u i s i t i o n  sys tems ,  model check- out  equipment ,  a n d  advanced 
i n s t r u m e n t a t i o n  estimated t o  cost  $ 9 . 8  m i l l i o n  w i l l  be located i n  t h i s  f a c i l i t y .  

FUTURS CoF E S W T E D  FUNDING REOUIRED TO COMPLETE THIS PRO=: Based on p r e f i n a l  d e s i g n ,  it i s  
estimated t h a t  $30 m i l l i o n  w i l l  be r e q u i r e d  t o  complete t h e  p ro jec t ,  however,  a s  f i e l d  
i n v e s t i g a t i o n s  progress and  d e s i g n  becomes more matu re ,  a n  u p d a t e d  f i n a l  i n c r e m e n t  estimate w i l l  
be developed. 
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FISCAL YEAR 1994 ESTIMATES 
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AMES RESEARCH CENTER 
FISCAL YEAR 1994 ESTIMATES 

MODERNIZATION OF THE UNITARY PLAN WIND TUNNEL COMPLEX 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

' PROJECT TITLE: -uctign of EO-d Active Ar-C) 

INSTALLATION: v - Research Center 

FY 1994 CoF ESTIMATE: $8.000,000 

LOCATION OF PWJECT: Hampton, Virginia 

RS OFF=: Mission to Planet Earth 

i: The following prior years funding is related to this project: 

and Deslan Total 
Planning 

Specific CoF Funding . . . . . . . . . 
Capitalized Investment . . . . . . . . 
Total . . . . . . . . . . . . . . . . 

$760,000 --- $ 760,000 
$16.454.906 16.454.906 --- 

$7 60 * 000 $16.454.906 $17,214.906 

This project provides for the construction of an approximately 37,000 square foot facility 
addition to house data processing, data archiving, support space and mechanical/electrical 
equipment. This facility will house Langley's Distributed Active Archive Center (DAAC) in 
support of the Earth Observing System (EOS) Program. 

PROJECT JUSTIFICATION: 

The EOS consists of a scientific research program, a space-based observing system, and a data and 
information system. It has been determined that the data processing and storage requirements of 
the project, the Earth Observing System Data Information System (EOSDIS), will be best served 
with a distributed processing concept with remotely located computer centers at key locations 
across the country having responsibility for designated experiments and data products. 
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Langley Research Center (LaRC) will house one of the key Distributed Active Archive Centers with 
responsibility for routine processing of the EOS data as well as for archiving and full-service 
distribution of that data. Additional facility space is needed at Langley to support the 
significant increase of computing and data storage capacity, communications equipment, and 
support functions essential to meeting EOSDIS program mission and goals. 

Thk EOS Program has put a major emphasis on the data and information system, EOSDIS. EOSDIS is 
planned to acquire a comprehensive, global, 15-year scientific data set; to maximize the utility 
of this data set for scientific purposes; and to facilitate its easy access by the research 
community. Langley's role in this program as a DAAC will be to provide full-service 
computational support capability for atmospheric and environmental scientists. This facility 
will contain all the computational resources required to convert raw instrument data into 
meaningful science products, including the provision of automated archival data storage and 
retrieval systems, products review in support of science investigators, and media distribution of 
science products. 

If this facility is not constructed at this time, there will not be adequate space at LaRC to 
support currently scheduled deliveries of computer and communications equipment in FY 1995, 
FY 1996 and FY 1997. LaRC will not be able to adequately support NASA's commitment to the Earth 
Radiation Budget and Upper Atmospheric Research elements of the Earth Observing System and 
Mission to Planet Earth Program. 

PROJECT: 

This project will provide an approximately 37,000 square foot, two-story addition to the 
southwest side of the Data Reduction Center Annex Computer Complex, Building 1268B. Floor 
dimensions are 103' x 180' on the first and second floors. This facility is a fully integrated 
production facility with major computing equipment and archival capability. The facility will 
provide approximately 60 percent of the floor space as raised floor for computing equipment with 
office areas for operations and maintenance support personnel. Other major areas are for power 
and HVAC systems, user work areas, media distribution, conference facilities, library, and media 
storage. The facility includes environmental control and fire detection/suppression equipment. 
Perimeter doors and walls will be designed to provide adequate security. The facility space 
provides for support offices, data processing, data archival, and site support areas including 
storage and distribution, equipment/logistical support, conference rooms, library, and 
mechanical/electrical equipment location. This facility size is based on the dimensions 
necessary to accommodate project EOSDIS requirements through the year 2015. 
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JECT COST ESTIMATE: Unit of Unit 
OuantltvCost Measure . *  

. . . . . . . . . . . . . . . . .  Sitework LS 
Architectural/Structural . . . . . . . . . .  LS 
Mechanical . . . . . . . . . . . . . . . . .  LS 
Electrical . . . . . . . . . . . . . . . . .  LS 

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

Cost 

1,940,000 
3,680,000 
1,620,000 

760,000 

$8,000,000 

J,IST OF R E W E D  GRAPHICS: Figure 1 - Location Plan 
Figure 2 - Floor Plans 
2: R&D funding of approximately $64 million will be required to outfit 
'the facility with the necessary communications systems and related equipment. 

FUTURE CoF ESTMTED FUNDING REOUIRED TO COMPLETE THIS P R O J U :  None 
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FISCAL YEAR 1994 ESTIMATES 

CONSTRUCTION OF EOSDIS DISTRIBUTED ACTIVE ARCHIVE CENTER (DAAC) 
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LANGLEY RESEARCH CENTER 
FISCAL YEAR 1994 ESTIMATES 

CONSTRUCTION OF EOSDIS DISTRIBUTED ACTIVE ARCHIVE CENTER (DAAC) 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

-- 
Facilitv PROJECT TITLE: Rehabilitation of Rocket Enaine Test 

INSTALLATION: J4ewis Research Center 

I ,  

FY 1994 CoF Estimate: $12.500.000 

LOCATION OF PROJECT: Cleveland, Cuyahoga County, Ohio 

ERS OFFICF,: Office of Advanced Concepts and Technology 

FY 1993 ANI7 PRIOR YEARS FUND=: The following prior years funding is related to this project. 

and Desian Construction Total 
Planning 

Specific CoF Funding . . . . . . . . $1,230,000 --- $1,230,000 
Capitalized Investment . . . . . . . --- $7.777.000 7,777,000 

Total . . . . . . . . . . . . . . $1,230.00 0 $ 2 , 7 7 7 ,  ooom $2,007, OOQ 

Y PUBPQSE AND SCQPE: 

This project provides for the rehabilitation and modernization of the Rocket Engine Test Facility 
(RETF) to ensure capability to conduct space propulsion technology programs needed to support 
Chemical Transfer Propulsion activities, High Thrust Chemical Propulsion Base Research and 
Technology (RCT), and Earth-to-Orbit Chemical Propulsion. This project will rehabilitate and 
restore the exhaust muffler/scrubber, water supply, and waste water treatment systems; add 
capability for advanced liquid fuels; rehabilitate the gas storage systems; rehabilitate facility 
communication and control systems; rehabilitate the facility site; and construct a new control 
building. 
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JFCT JUSTIFICATION: 

The Rocket Engine Test Facility (RETF) is the sole NASA facility for conducting Chemical 
Propulsion research and technology. This facility's rehabilitated capability is essential for 
the development of technology for future applications such as the Lunar Transfer Vehicles, Mars 
Transfer Vehicles, and Advanced Launch Vehicles. This project will ensure the integrity of this 
facility and will enhance the safety and productivity of its operations. 

Lewis Research Center has the lead role in both the Agency's Chemical Transfer Propulsion program 
and Propulsion Base Research and Technology, in addition to a major role in Earth-to-Orbit 
Propulsion. These programs require the use of RETF's unique capabilities, which enable work on 
technology for high area ratio (1OOO:l) nozzles that will be required for deep space missions. 
The RETF has the necessary services and capabilities to conduct research in all areas of chemical 
propulsion using high-performance propellants, such as hydrogen-oxygen, and has operating 
expertise developed over the past 35 years. Other testing planned for the RETF includes 
investigations of advanced turbomachinery for hydrogen-oxygen propulsion systems, investigations 
of potential Lunar/Mars derived fuels, advanced cooling concepts, combustion stability, thrust 
chamber life, liquid oxygen cooling, and metallized propellants. The NASA Chemical Propulsion 
Facilities Assessment Team determined that this facility will be required through the year 2020 
to conduct these and similar technology programs. 

The current 36 year old facility has been conducting rocket tests on a frequent basis. Attendant 
with the facility age and level of activity is the deterioration of the exhaust muffler/scrubber, 
which attenuates noise, cools, and cleanses the exhaust from experimental rocket tests. Recent 
inspections have shown dramatic deterioration, with approximately 60 percent of the capacity 
unusable and deterioration accelerating rapidly. The cooling water supply system and the waste 
water treatment systems are also deteriorated and must be repaired to ensure continued test 
capability. Valves in the supply lines are badly worn and thousands of gallons of water are lost 
each day through leakage. 
unavailable, thereby requiring their replacement. This project will significantly improve 
reliability and productivity through decreased downtime for breakdowns and maintenance. 

Some valves are no longer manufactured and repair parts are 

Delay of this project will significantly increase the risk of facility shutdown because of system 
failure. This would seriously impact the critical research activities for Chemical Transfer 
Propulsion, Propulsion Base Research and Technology, and Earth-to-Orbit Propulsion. 
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PROJECT: 

The work includes the rehabilitation of the muffler/scrubber spray system, water supply system, 
waste water systems, and support structures. Also included is the rehabilitation of the 
instruments and control systems; installation of a 6,000 psig gaseous hydrogen system, relocation 
of the existing liquid oxygen system, replacement of existing hydrazine tanks with high pressure, 
fuel and water run tanks, rehabilitation of gas storage systems (hydrogen, helium, nitrogen), and 
installation of controls, monitoring and electrical systems; and rehabilitation of the 
distributed control system, control cabling, conduits, the facility buildings and communication 
systems, and construction of a new control building. 

CT COST EST-: 

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

Unit 
tity Cost 

Unit of 
Measure 

--- --- Rehabilitate Muffler/Scrubber System . . LS 

Advanced Fuel Systems . . . . . . . .  LS 

Construct Control Building . . . . .  LS 

Modify High Pressure and 

Rehabilitate Facility Systems and 
--- --- 

--- --- 

T o t a l . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  
JIIST OF RET,ATED GRAPHICS: Figure 1 - Site Plan 

mHER EOUIPMRNT SUMMABy: None 

Cost 

$12.500.000 
3,647,000 

3,312,000 

5,541,000 

$12,500,000 

FUTURE CoF EST-D FUNDING REOUIRED TO COMPLETE THIS PROJECT: None 
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LEWIS RESEARCH CENTER 
FISCAL YEAR 1994 ESTIMATES 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

* 
PROJECT TITLE: -ncv - Antam& Gol- 

FY 1994 CoF Estimate: $17.600.000 

LOCATION OF PROJECT: Goldstone, California 

OFFICF,: Office of Space Communications 

FY 1993 ANT) PRIOR YEARS F m :  The following prior years funding is related to this project: 

Planning 
D U  Total 

$240,000 --- Specific CoF Funding . . . . . . . .  $240,000 
Capitalized Investment --- --- --- . . . . . . .  

Total . . . . . . . . . . . . . .  $240,000 

This project provides for the construction of a 34-meter high efficiency beam waveguide (BWG) 
type multifrequency antenna and facilities at Goldstone Deep Space Communications Complex. The 
new antenna will provide performance improvements for mission support. 
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T h i s  project i n i t i a t e s  t h e  c o n s t r u c t i o n  o f  a second s u b n e t  o f  34-meter h i g h  e f f i c i e n c y  beam 
waveguide a n t e n n a s  t o  the  Deep Space Network complexes i n  Golds tone ,  C a l i f o r n i a ;  Madrid, Spa in ;  
a n d  Canberra ,  A u s t r a l i a .  The s u p p o r t  r e q u i r e m e n t s  of t h e  t o t a l  m i s s i o n  se t  i n  t h e  l a t t e r  1990s 
eftceed t h e  c a p a b i l i t y  o f  t h e  e x i s t i n g  a n t e n n a  ne twork .  The a d d i t i o n  of a second 3 4 - m e t e r  
m u l t i f r e q u e n c y  a n t e n n a  s u b n e t  i s  v i t a l  t o  e n s u r e  Deep Space Network c a p a b i l i t y  i n  meet ing  m i s s i o n  
s u p p o r t  r e q u i r e m e n t s .  
s u p p o r t  c a p a b i l i t y  needed,  i n c l u d i n g  X-Band up a n d  downlink.  

The new 34-meter m u l t i f r e q u e n c y  a n t e n n a s  w i l l  p r o v i d e  t h e  a d d i t i o n a l  

T h i s  project fo r  Go lds tone  must b e g i n  i n  FY 1994,  so t h a t  t h e  new a n t e n n a  a t  Golds tone  can  be 
completed by August 1996  t o  provide t h e  f u l l  Deep Space Network (DSN) o p e r a t i o n a l  c o n f i g u r a t i o n  
needed  f o r  t h e  period of i n t e n s e  m i s s i o n  s u p p o r t .  C u r r e n t  m i s s i o n s  and  h i g h  p r i o r i t y  p l a n n e d  
m i s s i o n s  i n c l u d e d  i n  t h i s  period are t h e  Galileo m i s s i o n  t o  J u p i t e r ,  Mars Observer, C a s s i n i ,  Mars 
Envi ronmenta l  Survey  P a t h f i n d e r ,  Near E a r t h  Asteroid Rendezvous, a n d  P l u t o  Very Smal l  S p a c e c r a f t  
F lyby .  
spacecraft i n  t h e i r  e x t e n d e d  mis s ion  p h a s e s .  Delay of t h i s  project  would a d v e r s e l y  a f f e c t  t h e  
f u l l  a v a i l a b i l i t y  of rel iable Deep Space N e t w o r k  s u p p o r t  t h a t  i s  needed  t o  m e e t  t h e  i n t e n s e  
m i s s i o n  s u p p o r t  r e q u i r e m e n t s .  

The Deep Space  Network a l so  w i l l  c o n t i n u e  t o  s u p p o r t  t h e  d i s t a n t  Voyager and  P i o n e e r  

PROJECT: 

T h i s  p r o j e c t  i n c l u d e s  t h e  d e s i g n ,  f a b r i c a t i o n ,  and  i n s t a l l a t i o n  o f  t h e  a n t e n n a  s t r u c t u r e ,  p a n e l s ,  
gea rboxes ,  b e a r i n g s ,  e lectr ic  drives, encode r s ,  beam waveguide mirrors, s u b r e f l e c t o r ,  and  
s u b r e f l e c t o r  p o s i t i o n e r .  I t  a l so  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  t h e  f o u n d a t i o n  and  pedestal, 
as w e l l  as a l l  f a c i l i t i e s  i n  and a round  t h e  a n t e n n a  s t r u c t u r e  and  pedestal,  i n c l u d i n g  t h e  a n t e n n a  
a p r o n  s e c u r i t y  f e n c e ,  h e a t i n g ,  v e n t i l a t i o n ,  a i r  c o n d i t i o n i n g ,  e l ec t r i ca l  power d i s t r i b u t i o n  and 
f i r e  d e t e c t i o n  and  s u p p r e s s i o n  sys t ems .  

I n  a d d i t i o n ,  t h i s  project  provides f o r  t h e  c o n s t r u c t i o n  o f  s i t e  f a c i l i t i e s  i n c l u d i n g  paved access 
road, t r e n c h e s ,  d r a i n a g e ,  f l o o d  c o n t r o l  devices, water main and  d i s t r i b u t i o n  sys tem.  
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Uni t  
t i t v  Cost 

Uni t  of 
Measurle 

t r u c t i q n  . . . . . . . . . . . . . . .  --- --- --- 
--- --- Antenna C o n s t r u c t i o n  . . . . . . . . . .  LS 

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

Cost 

$LLfmuuQ 
17,600,000 

$17,600,000 

LIST OF RETJU'ED G W I C S :  F i g u r e  1 - Antenna C o n f i g u r a t i o n  

R EOUIPMENT S u m :  Antenna microwave equipment  and  e l e c t r o n i c s  and  related a n t e n n a  
e n g i n e e r i n g  s u p p o r t  r e q u i r e d  t o  make t h i s  a n t e n n a  i n i t i a l l y  operable w i l l  be p r o v i d e d  w i t h  $25 
m i l l i o n  i n  Space F l i g h t  C o n t r o l  and  Data Communications r e s o u r c e s  over F i s c a l  Years 1994 t h r o u g h  
1996. 

FUTURE CoF ESTIMATED FUNDING REOUIRED TO COMPJIETE THIS PROJECT: None f o r  t h i s  s p e c i f i c  project ;  
however, s imi lar  new 3 4- m e t e r  h i g h  e f f i c i e n c y  beam waveguide a n t e n n a s  are p l a n n e d  f o r  Madrid, 
Spa in  and  Canber ra ,  A u s t r a l i a .  
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FISCAL YEAR 1994 ESTIMATES 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1 9 9 4  ESTIMATES 

SUMMARY 

REPAIR 

v of P r g i e c t  m t s  bv J. ocatiqn. Amount 

A m e s  Resea rch  C e n t e r  . . . . . . . . . . . . . . . . . . . . . . .  $3.270. 000 

Dryden F l i g h t  R e s e a r c h  F a c i l i t y  . . . . . . . . . . . . . . . . .  1.020.  000 

Goddard Space F l i g h t  C e n t e r  . . . . . . . . . . . . . . . . . . .  2.700. 000 

Je t  P r o p u l s i o n  L a b o r a t o r y  . . . . . . . . . . . . . . . . . . . .  3.200. 000 

Johnson  Space C e n t e r  . . . . . . . . . . . . . . . . . . . . . . .  2.430. 000 

Kennedy Space C e n t e r  . . . . . . . . . . . . . . . . . . . . . . .  3.690. 000 

Langley  Resea rch  C e n t e r  . . . . . . . . . . . . . . . . . . . . .  3.800. 000 

L e w i s  R e s e a r c h  C e n t e r  . . . . . . . . . . . . . . . . . . . . . .  3.560. 000 

M a r s h a l l  Space  F l i g h t  C e n t e r  . . . . . . . . . . . . . . . . . . .  3.650. 000 

Michoud Assembly F a c i l i t y  . . . . . . . . . . . . . . . . . . . .  2.600. 000 

S t e n n i s  Space C e n t e r  . . . . . . . . . . . . . . . . . . . . . . .  1.700.  000 

Wallops F l i g h t  F a c i l i t y  . . . . . . . . . . . . . . . . . . . . .  2.380. 000 

V a r i o u s  L o c a t i o n s  . . . . . . . . . . . . . . . . . . . . . . . .  1.500. 000 

. . . . . .  M i s c e l l a n e o u s  Projects  N o t  i n  Excess  of $250. 000 Each 5_00.000 

Total  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $36.000. 000 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

I , .  PgOJECT TITLE: ReDair of Fa-. N o t  

INSTALLATION: us J n o c a t m  

E u e s s  of $1.000,000 P e r  P d c t  

FY 1994 CoF Estimate: S36.QO0.000 

FY 1 9 9 2 :  $31,700,000 

~~ 

FY 1993:  $31,900,000 

OF PFUSEU.: V a r i o u s  L o c a t i o n s  

RS O F F X E :  O f f i c e  of Management Sys tems  a n d  F a c i l i t i e s  

Y. P-R AND SCOPE: 

These  r e s o u r c e s  w i l l  provide f o r  c r i t i c a l  repairs t o  f a c i l i t i e s  a t  NASA f i e l d  i n s t a l l a t i o n s  a n d  
Government-owned i n d u s t r i a l  p l a n t s  s u p p o r t i n g  NASA a c t i v i t i e s .  
t h o s e  f a c i l i t y  repair n e e d s  f o r  FY 1994 t h a t  c a n  be i d e n t i f i e d  a t  t h e  t i m e  o f  t h e  s u b m i s s i o n  of  
t h e s e  estimates a n d  are n o t  i n  e x c e s s  of $ 1  m i l l i o n  per p r o j e c t .  The t h r u s t  o f  t h i s  program i s  
t o  restore f a c i l i t i e s  and components t h e r e o f ,  i n c l u d i n g  c o l l a t e r a l  equ ipment ,  t o  a c o n d i t i o n  
s u b s t a n t i a l l y  e q u i v a l e n t  t o  t h e i r  o r i g i n a l l y  i n t e n d e d  a n d  d e s i g n e d  c a p a b i l i t y .  
i n c l u d e s  t h e  s u b s t a n t i a l l y  e q u i v a l e n t  r e p l a c e m e n t  of u t i l i t y  s y s t e m s  a n d  c o l l a t e r a l  equipment  
n e c e s s i t a t e d  by i n c i p i e n t  o r  a c t u a l  breakdown.  
measures  t h a t  a re  n o r m a l l y  accompl i shed  on a c y c l i c  s c h e d u l e .  

I n c l u d e d  i n  t h e  r e q u e s t  a re  

The r e q u e s t  

T h i s  w o r k  a l so  i n c l u d e s  major p r e v e n t i v e  

PROJECTJUSTIFICATION: 

NASA i s  now e x p e r i e n c i n g  “ b l o c k  o b s o l e s c e n c e ”  where a s u b s t a n t i a l  p o r t i o n  of t h e  a g e n c y ’ s  
f a c i l i t i e s  h a v e  been  i n  u s e  f o r  over 25 t o  30 y e a r s .  Repair costs fo r  m e c h a n i c a l  a n d  e l e c t r i c a l  
s y s t e m s  i n  a t y p i c a l  b u i l d i n g  are  almost t h r e e  t i m e s  h i g h e r  a f t e r  s y s t e m  o p e r a t i o n s  
exceed  15-20 y e a r s  t h a n  t h e y  are  d u r i n g  t h e  i n i t i a l  y e a r s .  Many e l e c t r i c a l  a n d  mechan i ca l  
components r e a c h  t h e  e n d  o f  t h e i r  s e r v i c e a b l e  o r  economic l i f e  a t  t h e  20 y e a r  p o i n t  a n d  s h o u l d  
be replaced i n  t h e  i n t e r e s t  of l ong- te rm  economy. Con t inued  piecemeal repair  o f  t h e s e  
components i s  more c o s t l y  i n  t h e  l o n g  r u n  t h a n  r e p l a c e m e n t  a t  t h e  e n d  of t h e  economic l i f e  of 
t h e  o r i g i n a l  components .  I t  i s  estimated t h a t  a t  l eas t  30 p e r c e n t  o f  NASA’s  p h y s i c a l  p l a n t  h a s  
been  i n  service f o r  over 2 5  y e a r s .  CF 13- 1  



A major thrust of this repair program is to help preserve the capabilities of the NASA physical 
plant, which has a capital investment of $ 4 . 9  billion and a current replacement value of more 
than $15 billion. This work must be addressed and progressively accomplished. Otherwise, 
risks are increased and future repair costs will be significantly greater. More importantly, 
there will be increased breakdowns, interruption of critical operations, and costly unscheduled 
repairs incurred. 

This program includes only facility repair work having an estimated cost not in excess of $1 
million per project. The work is of such a nature and magnitude that it cannot be accomplished 
by routine day-to-day facility maintenance and repair activities. Repair projects estimated to 
cost more than $1 million are included as separate discrete projects in the budget request. 

PROJECT: 

Proposed repair projects for FY 1994 totaling $36  million are described under "PROJECT COST 
ESTIMATE." This repair program has been distilled from requests in excess of $62 million, and 
thus represents a modest request in relation to the continuing backlog of this type of work. 
The projects that comprise this request are of the highest priority based on relative urgency 
and expected return on investment. Deferral of this mission-essential work would adversely 
impact the availability of critical facilities and program schedules. Projects estimated to 
cost not in excess of $250,000 have not been individually described or identified by Center. 
The total request for this category is $500,000.  

During the course of the year, it is recognized that some rearrangement of priorities may be 
necessary. This may force a change in some of the items to be accomplished. Any such changes, 
however, will be accomplished within total available repair resources. The following broad 
categories of work are described further in the "PROJECT COST ESTIMATE If . . 

a. Utility Systems . . . . . . . . . . . . . . . . . . . . . . .  $8,950,000 

b. General Purpose Buildings . . . . . . . . . . . . . . . . . . .  6,850,000 

c. Technical Buildings/Structures . . . . . . . . . . . . . . . .  8,950,000 

d. Pavements and Drainage . . . . . . . . . . . . . . . . . . . .  2,770,000 

e. Building Exteriors and Roofs . . . . . . . . . . . . . . . . .  8,480,000 

CF 13- 2 
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. . . . . . . . . . . . . . . . . . . . . . . . .  A.  $3.270.000 
. . . .  600,000 1. Repair Steam Vacuum.System Boiler a n d  Feedwater System,  N-234A 

8 P r e s s u r i z e d  components of t h e  bo i l e r  feed-water s y s t e m  of t h e  A r c  Jet steam vacuum 
s y s t e m  i n  B u i l d i n g  23419 w i l l  be repaired a n d  replaced i n  t h i s  project .  
o p e r a t i o n  of a l l  A r c  Je t  f a c i l i t i e s .  
steam release, which c a n  have catastrophic r e s u l t s .  The bo i l e r  i s  a p p r o x i m a t e l y  30 y e a r s  o ld  
a n d  r e q u i r e s  r e p l a c e m e n t  t o  a s s u r e  c o n t i n u e d  safe o p e r a t i o n .  

T h i s  s y s t e m  s u p p o r t s  
A r u p t u r e  i n  t h e  s y s t e m  c a n  r e s u l t  i n  a h i g h- p r e s s u r e  

2 .  Repair of P r e s s u r e  Sys tems  500,000 . . . . . . . . . . . . . . . . . . . . . .  
T h i s  project  provides f o r  r epa i r  a n d  r e p l a c e m e n t  of unde rg round  h i g h- p r e s s u r e  a i r  

I t  i n c l u d e s  p ipe l i n e s  l i n k i n g  compressor a n d  storage f a c i l i t i e s  w i t h  research f a c i l i t i e s .  
r e p l a c e m e n t ,  c o r r o s i o n  c o n t r o l ,  a n d  r e c o n n e c t i o n  of i n s t r u m e n t a t i o n  a n d  c o n t r o l  s y s t e m s .  The 
h i g h- p r e s s u r e  l i n e s  have b e e n  i n  u s e  s i n c e  t h e  1960s. Cor ros ion- caused  leaks a n d  weld defects 
have been discovered. 
a n  a i r  l e a k  c a u s e d  u p h e a v a l  of t h e  f l o o r .  The s y s t e m  r e q u i r e s  repai r  t o  r e d u c e  t h e  r i s k  of 
catastrophic f a i l u r e .  

S i g n i f i c a n t  s t r u c t u r a l  damage has a l r e a d y  o c c u r r e d  i n  o n e  b u i l d i n g  where 

3 .  R e p a i r R o o f , N - 2 4 3  500 ,000  . . . . . . . . . . . . . . . . . . . . . . . . . .  
The F l i g h t  Guidance a n d  S i m u l a t i o n  L a b o r a t o r y  roof w i l l  be replaced w i t h  a new roof 

sloped t o  allow water r u n o f f .  I n c l u d e d  are  i n s u l a t i o n ,  membranes, f l a s h i n g s ,  a n d  d r a i n s .  The 
roof is  c u r r e n t l y  l e a k i n g  a n d  ma in t enance  e f f o r t s  have  p roven  f u t i l e  i n  p r o v i d i n g  a permanent  
s o l u t i o n .  
y e a r s .  The roof i s  deteriorated a n d  i s  a t  t h e  e n d  of i t s  l i f e .  

I n t e r i o r  c e i l i n g  t i l e s  a n d  wal ls  have been  damaged by 13 leaks over t h e  pas t  two 

. . . .  420,000 4 .  Repair High Reynolds  Channe l  I1 P r e s s u r e  C o n t r o l  System,  N-231 

T h i s  project  w i l l  replace t h e  High Reynolds  Channe l  (HRC) I1 p r e s s u r e  c o n t r o l  va lve  
t o  c o n t r o l  t h e  f l ow  of 3 ,000  p s i  a i r  t o  t h e  HRC f a c i l i t y .  The w o r k  w i l l  i n c l u d e  p i p i n g  
m o d i f i c a t i o n s  a n d  r e p l a c e m e n t  of valve h y d r a u l i c s  a n d  c o n t r o l s .  The c u r r e n t  v a l v e  
c o n f i g u r a t i o n  c a u s e s  u n d e s i r a b l e  a n d  d i s r u p t i v e  p r e s s u r e  f l u c t u a t i o n s  a t  c e r t a i n  o p e r a t i n g  
p r e s s u r e s ,  l i m i t i n g  research capab i l i t i e s .  

5 .  Repair H e a t i n g ,  V e n t i l a t i n g ,  a n d  A i r  C o n d i t i o n i n g  System,  
A r e a B ,  N-241 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400 ,000  

T h i s  project  w i l l  i n c l u d e  r e p l a c e m e n t  of t h e  ch i l l e r ,  c h i l l e d  water pump, a n d  a i r  
h a n d l i n g  u n i t  s u p p o r t i n g  Area B of t h e  A d m i n i s t r a t i v e  Management F a c i l i t y .  
i s  over 22 years o ld  a n d  i s  beyond i t s  u s e f u l  l i f e .  C h i l l e r s  a n d  t h e  a i r  h a n d l e r  a re  corroded 

The e x i s t i n g  s y s t e m  
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and operating beyond design capacity. 
additions and modifications for computer rooms and offices. 

Comprehensive rebalancing of the system is needed due to 

6. Repair Heating, Ventilating, and Air Conditioning System, 
N-213 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  850,000 

This project provides for replacement of two boilers, a chiller, and other air 
conditioning equipment in the Research Support Building. The HVAC system in the east half of 
the building is over 28 years old, and the system in the west half of the building is over 35 
years old. Both have repeatedly broken down during the last few years, and can no longer be 
repaired economically because replacement parts must be custom fabricated. 

Drvdm Flight Research F a c d ~ t v  (DFRF) SL 070. O O Q  
I .  . . . . . . . . . . . . . . . . . . .  B. 

1. Repair Building 4820 . . . . . . . . . . . . . . . . . . . . . . . . .  450,000 

This project provides for repair and replacement of various components of the Flight 
Loads Research Facility. The work includes the roof; the heating, ventilating, and air 
conditioning (HVAC) system; and the compressed air system and ceiling fans. The building is 
dilapidated. The roof leaks, and the HVAC system shuts down intermittently, causing 
overheating of computers. The compressed air system is 25 years old, energy inefficient, and 
not adequately sized. 

570,000 2. Repair Building 4826 . . . . . . . . . . . . . . . . . . . . . . . . . .  
This project provides for repair of the roof; heating, ventilating, and air 

conditioning (HVAC) system; and floor of the Aircraft Maintenance Dock. The roof is over 20 
years old and can no longer be maintained. 
be custom fabricated. The floor is cracked and uneven due to settlement of the subgrade. 
Repairs must be accomplished to assure a safe work environment. 

The HVAC is old and unrepairable because parts must 

C. d Space F u t  C&er (GSFC) . . . . . . . . . . . . . . . . . . . . .  $ 2 , 7 O O . W  

1. Repair Roofs, Various Buildings . . . . . . . . . . . . . . . . . . . .  550,000 

This project provides for removal of existing roof assemblies and replacement with a 
modified bitumen single ply roof system. Roof replacement will take place for portions of 
Buildings 8, 20, and 12, comprising an approximate total area of 46,200 square feet. Flashing, 
coping, and parapets will be repaired or replaced as necessary. The building roofs identified 
are at significant risk of failure. The roofs are maintenance problems, and the risk to 
people, space, and equipment requires that they be repaired as soon as possible. 
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2. Repair Heating, Ventilating, and Air Conditioning (HVAC) Induction Systems, 
Various Buildings . . . . . . . . . . . . . . . . . . . . . . . . . . .  700,000 

This project provides for the replacement of approximately 1,790 control valves on 
HVAC induction units in Buildings 3, 7, 14, 16, 21, 22, 23, 26, and 99. The project includes 
replacement of deteriorated control valves, branch isolation valves, and modifications to 
agsociated piping connections. The valves, couplings, and associated piping for induction 
units in these buildings are badly deteriorated. This condition results in leakage, erratic 
temperature/humidity control, and high maintenance costs. 

3. Repair Building Exteriors and Foundations, Buildings 3 and 13/14 . . .  400,000 

This project proposes the repair of various building elements in the Building 
3/13/14 complex. This includes the repair/installation of footing drains, repair of cracks in 
foundation walls, waterproofing of the foundations, removal and replacement of sidewalks, 
regrading the landscaped areas to direct water away from the building complex, associated 
excavation, resealing of the curtain wall system, and replacement of the curtain wall parapet 
cap and sealant. The Building 3/13/14 complex shows numerous signs of water damage. Many of 
the rooms affected are transformer rooms and mechanical rooms on the basement and sub-basement 
levels. The cause of this leakage has been determined to be ineffective or non-existent 
waterproofing, damaged drain systems, improper grading, dry and cracked sealants, and cracks in 
the building foundation. The proposed work will restore facility integrity and minimize 
potential loss of property caused by water damage. 

4. Repair Paved Surfaces . . . . . . . . . . . . . . . . . . . . . . . . .  600,000 

This project proposes the repair and upgrade of Explorer Road to four lanes from 
Building 2 to the Building 17 gate; repairs to exterior sites adjoining Buildings 12, 13, 14, 
and 28, including sidewalks, parking surface overlays, sealing cracks in the parking surfaces, 
painting parking stalls, seal coating, and repair of curbs, gutters, and drainage basins; and 
regrading of lawn areas to prevent ponding of rain water. This project is required for the 
increased usage of Explorer Road projected as a result of Eastern Campus development. This 
work is also required to eliminate current excessive maintenance and to restore good operating 
conditions. Numerous potholes, depressions, and alligatoring have developed, resulting in 
accelerated deterioration and unsafe conditions. Sidewalks are cracked and uplifted, causing 
tripping hazards. 

5. Repair Interior Lighting System, Various Buildings 450,000 . . . . . . . . . .  
This project provides for replacing the existing high bay lighting systems with a 

state-of-the-art high-intensity discharge lighting system in Buildings 7, 11, 15, 16W and 22. 
The existing high bay lighting systems in these buildings are nearly 30 years old and require 
complete replacement. Operation and maintenance costs are excessive due to age. The new high- 
intensity discharge lighting will provide a more reliable, efficient and maintainable system. 
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. . . .  900,000 1. Repair Curtain Wall System, Space Fl ight  Support Building ( 2 6 4 )  

T h i s  p ro jec t  provides f o r  the  r epa i r  of approximately 45,000 square f e e t  of ex i s t ing  
cur t a in  wall on a l l  four s ides  of t h i s  seven-story bui lding.  Repair w i l l  include replacement 
of the  corroded horizontal  and v e r t i c a l  aluminum mullions, a l l  glazing and sea l ing  gaskets,  and 
appl ica t ion  of bui lding s e a l a n t s .  The building experiences severe leakage on a l l  s i d e s .  
Mullions a r e  corroded and g lass  p l a t e s  have blown out c rea t ing  hazard p o t e n t i a l  t o  personnel. 
Water leakage soaks carpeting, e l e c t r i c a l  cords, and e l e c t r i c a l  equipment c rea t ing  hazardous 
conditions and increasing maintenance cos t s .  

2 .  Replace Ceiling and Lighting Systems, 
. . . . . . . . . . . . . .  Instrumentation Sys tems  Laboratory (168) 900,000 

T h i s  p ro jec t  provides f o r  the  replacement of the  c e i l i n g  system and l i g h t  f i x t u r e s  
i n  labora tor ies  and cor r idors .  The heating, v e n t i l a t i n g  and a i r  conditioning system ( H V A C )  
w i l l  be modified t o  el iminate  corr idors  as  a re turn  plenum. A i r  r e g i s t e r s  above doors w i l l  be 
eliminated and replaced w i t h  new a i r  d i f fuse r s  and re turn  r e g i s t e r s  i n  t h e  c e i l i n g s .  
t i g h t  gasket s e a l s  w i l l  be i n s t a l l e d  on corr idor  doors. Spot removal and encapsulation of 
asbestos f i r e  proofing w i l l  be provided on se lec ted  areas  of the  bui ld ing’s  s t r u c t u r e .  These 
repa i r s  a r e  required t o  bring t h i s  building i n t o  compliance w i t h  f i r e ,  seismic and other  l i f e  
sa fe ty  codes. 

Smoke- 

. . . . . . . . . .  3 .  Repair Paving on Mesa, Gyro and Magnetometer Roads 500,000 

T h i s  p ro jec t  provides f o r  t h e  r epa i r  of approximately 125 ,000  square f e e t  of Mesa 
Road and approximately 600 l i n e a r  feet of Gyro and Magnetrometer Roads leading up t o  Buildings 
251 and 253 and the  parking areas  adjacent t o  the  bui ldings.  
concrete w i l l  be removed and replaced w i t h  approximately th ree  inches of new aspha l t i c  concrete 
on s i x  inches of crushed aggregate base course.  
and catch basins  and construct ion of curbs and g u t t e r s  w i l l  be accomplished t o  accommodate s i t e  
requirements. T h i s  pavement, which i s  over twenty years old,  i s  severely de te r io ra ted .  I t  i s  
cracked, a l l i g a t o r e d  and ravel led  w i t h  bumps, depressions and potholes .  

The de te r io ra ted  aspha l t i c  

Reset t ing of e x i s t i n g  manholes, valve boxes, 

. . . . . . . . . . . . . . . . . . .  900,000 4 .  Replace Paving, West Parking Lot 

T h i s  p ro jec t  provides f o r  t h e  removal and replacement of approximately 400 ,000  
square f e e t  of asphal t  paving on the  West Parking Lot. The paving w i l l  be removed, ground and 
reused a s  a base f o r  the  new approximate 2 1 / 2  i n c h  t h i c k  asphal t  paving. Concrete surface 
drainage system w i l l  be provided t o  accommodate run-off t o  t h e  e x i s t i n g  storm water control  
sys t em.  The parking layout w i l l  be re-designed and s t r i p e d  t o  provide t h e  maximum number of 
parking s t a l l s  and designated handicapped parking spaces.  T h i s  i s  t h e  o r i g i n a l  pavement from 
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1962, and t h e  surface has s e t t l e d  i n  spots ,  leaving an uneven sur face  w i t h  numerous cracks t h a t  
allow water t o  penet ra te  causing addi t ional  de te r io ra t ion .  

S D u e  C-er ( J S U  . . . . . . . . . . . . . . . . . . . . . . . . .  E. $2.430.000 
1. Repair Standby-Power Diesel Engines, Building 48 900,000 . . . . . . . . . . . .  

b 

T h i s  pro jec t  provides f o r  t h e  replacement of th ree  d i e s e l  engines w i t h  an 
unin ter rupt ib le  power supply system i n  the  Emergency Power Building, Building 48. 
generators a re  approximately 30 years o ld  and have exceeded t h e i r  useful ,  r e l i a b l e  l i f e .  These 
c r i t i c a l  systems provide emergency power t o  t h e  Mission Control Center. 

The 

. . . . . .  2. Repair E l e c t r i c a l  Power Dis t r ibut ion  Equipment, Building 24 600,000 

T h i s  pro jec t  provides f o r  t h e  replacement of major e l e c t r i c a l  equipment i n  the  
Central  Heating and Cooling Plant ,  Building 24. 
connected t o  a new Motor Control Center (MCC) by a new 3,000 ampere bus  duct and main t i e  
breakers.  An e x i s t i n g  400 ampere MCC w i l l  a l s o  be replaced. The e x i s t i n g  MCC i s  over 30 years 
old and has exceeded i t s  useful  l i f e .  Replacing t h e  transformer and MCC w i l l  increase the  
e l e c t r i c a l  d i s t r i b u t i o n  system r e l i a b i l i t y .  

The ex i s t ing  transformer w i l l  be replaced and 

3.  Repair 400 Area Alt i tude Simulation System, 
. . . . . . . . . . . . . . . . . . .  White Sands T e s t  F a c i l i t y  (WSTF) 510 ,000  

T h i s  p ro jec t  provides f o r  the  overhaul and refurbishment of the  d i e s e l  engines, 
associated power transmission u n i t s ,  and water and alcohol pumps t h a t  supply f l u i d s  t o  the  
chemical steam generation modules f o r  t h e  400 Area a l t i t u d e  simulation system. The engines and 
pumps a re  over 25 years old and have exceeded t h e i r  useful  l i f e .  These systems a r e  a v i t a l  
p a r t  of the  a l t i t u d e  simulation system used f o r  t e s t i n g  propulsion engines and s y s t e m s  i n  
NASA' s space f l i g h t  programs. 

4. Repair Base Wide Roads and Parking Areas, 
. . . . . . . . . . . . . . . . . . .  420,000 White  Sands T e s t  F a c i l i t y  (WSTF) 

T h i s  p ro jec t  provides f o r  r epa i r  of de te r io ra ted  roads and parking l o t s  a t  t h e  WSTF. 
Work includes repai r ing  cracks, broken edges, u t i l i t y  t rench cuts ,  rebui lding road shoulders, 

applying a bituminous surface s e a l ,  paving addi t ional  areas ,  and r e s t r i p i n g  on- si te  roads and 
parking a reas .  
prevent water migration beneath the  pavement. I f  these pavements a r e  allowed t o  d e t e r i o r a t e  
f u r t h e r ,  complete replacement w i l l  be required a t  a much h i g h e r  c o s t .  

The edges of many roadways and corners a re  broken and i n  need of r epa i r  t o  
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1. Repair O p e r a t i o n  a n d  Check 

t 

. . . .  
u t  (OCC 

t 
. . . . . . . . . . . . . . . . . . .  $3.690.000 

370,000 . . . . . . .  B u i l d i n g  Roof, Area J 

T h i s  project w i l l  replace a p p r o x i m a t e l y  36,500 s q u a r e  feet  of roof s y s t e m  on t h e  O&C 
Work w i l l  i n c l u d e  r e p l a c i n g  i n s u l a t i o n  and f l a s h i n g .  The c o n d i t i o n  of t h i s  p a r t  o f  B u i l d i n g .  

tbe roof h a s  deteriorated s u c h  t h a t  normal ma in t enance  i s  no  l o n g e r  a d e q u a t e ,  and water 
e n t e r i n g  t h e  b u i l d i n g  c o u l d  c a u s e  damage t o  f l i g h t  ha rdware  a n d  g round  s u p p o r t  e q u i p m e n t .  
f a c i l i t y  i s  t h e  p r i m a r y  p a y l o a d  a s semb ly  a n d  c h e c k o u t  f a c i l i t y .  

T h i s  

2 .  Repair Aboveground H o t  Water P i p i n g ,  I n d u s t r i a l  Area . . . . . . . . .  650,000 

T h i s  pro jec t  w i l l  replace a p p r o x i m a t e l y  2 , 0 0 0  f e e t  of h i g h  t e m p e r a t u r e  hot  water 

P i p i n g  a n d  i n s u l a t i o n  n e e d  t o  be 
p i p i n g  a n d  a p p r o x i m a t e l y  38,000 feet  o f  aluminum j a c k e t  a n d  i n s u l a t i o n .  Mower g u a r d s  w i l l  be 
i n s t a l l e d  t o  p r e v e n t  damage t o  t h e  p i p i n g  a n d  i n s u l a t i o n .  
replaced b e c a u s e  of mechan i ca l  damage a n d  w e a t h e r i n g  c a u s e d  b y  e n v i r o n m e n t a l  c o n d i t i o n s .  
A d d i t i o n a l  p r o t e c t i o n  i s  r e q u i r e d  t o  p r e v e n t  f u r t h e r  damage t o  t h e  p i p i n g  a n d  i n s u l a t i o n  
s y s t e m .  

3 .  Repair S h u t t l e  Landing S u b s t a t i o n s  . . . . . . . . . . . . . . . . . .  620,000 

T h i s  project  replaces t h e  7 0 , 0 0 0  v o l t  s i n g l e- p h a s e  r e g u l a t o r s  i n  t h e  S h u t t l e  Landing 
The s u b s t a t i o n  e n c l o s u r e s  are b a d l y  corroded a n d  are s u s c e p t i b l e  t o  water s u b s t a t i o n .  

i n t r u s i o n .  A d d i t i o n a l l y ,  t h e s e  s u b s t a t i o n s ,  which provide e l ec t r i ca l  power t o  t h e  S h u t t l e  
Landing F a c i l i t y  (SLF) Approach l i g h t i n g  s y s t e m s ,  are obsole te .  Rep l acemen t / spa r e  p a r t s  f o r  
t h e s e  20- year- old s y s t e m s  are d i f f i c u l t  a n d  e x p e n s i v e  t o  o b t a i n .  A safe r e l i ab l e  v i s u a l  
g u i d a n c e  s y s t e m  i s  v i t a l  t o  SLF a n d  S h u t t l e  n i g h t  o p e r a t i o n s .  
n e e d s  t o  be replaced w i t h  a n  up- to- da te ,  r e l i ab l e  s y s t e m  t o  a s s u r e  safe SLF a n d  S h u t t l e  n i g h t  
o p e r a t i o n s .  

The e x i s t i n g  obsolete s y s t e m  

4 .  Repair B u i l d i n g  836 F i r e x  System,  Vandenberg . . . . . . . . . . . . .  850,000 

T h i s  project  w i l l  replace t h e  e x i s t i n g  w e t  p i p e  s p r i n k l e r  f i r e  p r o t e c t i o n  s y s t e m  a t  
NASA Vandenberg B u i l d i n g  836 w i t h  a d r y  pipe p r e - a c t i o n  s p r i n k l e r  s y s t e m .  
i s  a p p r o x i m a t e l y  30 y e a r s  old, which i n c r e a s e s  t h e  r i s k  of s e r i o u s  damage t o  s p a c e c r a f t  a n d  
f l i g h t  ha rdware  d u e  t o  mechan i ca l  f a i l u r e  of t h e  w e t  pipe s y s t e m .  The e x i s t i n g  s y s t e m s  a r e  
p r e s s u r i z e d  t o  140 p s i ,  a n d  s i g n i f i c a n t  l e a k s  h a v e  o c c u r r e d  i n  t h e  past f e w  y e a r s .  Recen t  
f a i l u r e s  have  r e q u i r e d  r iser  valve a n d  pipe r e p l a c e m e n t  b e c a u s e  of c o r r o s i o n .  

The s p r i n k l e r  s y s t e m  

5 .  Repair Kennedy Parkway N o r t h  . . . . . . . . . . . . . . . . . . . . .  600,000 

T h i s  project  r epa i r s  Kennedy Parkway no r thbound  from NASA Causeway t o  S a t u r n  
Causeway, a p p r o x i m a t e l y  4 . 5  miles of two- lane  road. 
c o n c r e t e  w i l l  be r e q u i r e d  a s  a l e v e l i n g  c o u r s e  due  t o  s e t t l i n g  of t h e  road bed. 

Approx ima te ly  2 , 0 0 0  t o n s  o f  a s p h a l t  
A 1- i n c h  
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a s p h a l t i c  c o n c r e t e  o v e r l a y  w i l l  be appl ied  t o  a p p r o x i m a t e l y  65,000 s q u a r e  y a r d s  of pavement 
a l o n g  w i t h  a p p r o x i m a t e l y  72 ,000  fee t  of pavement s t r i p i n g .  T h i s  road i s  a p r i m a r y  t r a f f i c  
r o u t e  for  KSC p e r s o n n e l  a n d  i s  u s e d  f o r  t r a n s p o r t i n g  S h u t t l e  p a y l o a d s .  C r a c k i n g  h a s  c a u s e d  
m o i s t u r e  t o  e n t e r  t h e  road base c a u s i n g  d e t e r i o r a t i o n  of t h e  base a n d  t h u s  unde rmin ing  t h e  
wea r ing  c o u r s e .  

. 6 .  Repair Hangar N Roof, Cape C a n a v e r a l  A i r  F o r c e  S t a t i o n  . . . . . . . .  600,000 

T h i s  project replaces a p p r o x i m a t e l y  33,800 s q u a r e  feet  of e x i s t i n g  b u i l t - u p  r o o f i n g  
a t  Hangar N w i t h  a new 4- ply b u i l t - u p  r o o f i n g  sys tem,  i n c l u d i n g  i n s u l a t i o n ,  g r a v e l t o p ,  g u t t e r s  
a n d  f l a s h i n g .  Accrued d e t e r i o r a t i o n  d u e  t o  w e a t h e r i n g  ( p o n d i n g  water, u l t r a - v i o l e t  r a y s ,  
e x p a n s i o n  a n d  c o n t r a c t i o n  of materials) h a s  c a u s e d  b r e a k s ,  s p l i t s ,  a n d  r i d g i n g  o f  t h e  r o o f  
s y s t e m  a n d  h a s  allowed water i n t r u s i o n .  N o r m a l  ma in t enance  o f  t h i s  r o o f  s y s t e m  i s  no  l o n g e r  
a d e q u a t e .  

G .  a l e v  R e s e a r c h  C e n t e r  ( L a R C )  . . . . . . . . . . . . . . . . . . . . . . .  $3.800.00Q 

1. Repairs t o  High P r e s s u r e  System, V a r i o u s  F a c i l i t i e s  . . . . . . . . . .  600,000 

T h i s  project provides f o r  repairs  t o  t h e  h i g h  p r e s s u r e  s y s t e m s  a t  v a r i o u s  f a c i l i t i e s  
a t  Langley  R e s e a r c h  C e n t e r .  The work t o  be done u n d e r  t h i s  pro jec t  i n c l u d e s  t h e  r e p l a c e m e n t  of 
d e f e c t i v e  p i p i n g ,  valves ,  a n d  f i t t i n g s ;  r a d i o g r a p h i c  i n s p e c t i o n  o f  welds; a n d  repai r  o f  
defective welds. The s y s t e m s  t o  be repaired i n c l u d e  p i p i n g  s y s t e m s  a n d  p r e s s u r e  v e s s e l s  a t  t h e  
West Area Steam D i s t r i b u t i o n  System, t h e  Gas Dynamics L a b o r a t o r y  ( 1 2 4 7 ) ,  t h e  R a d i a t i o n  Re- ent ry  
L a b o r a t o r y  ( 1 2 7 5 ) ,  a n d  t h e  S t r u c t u r e s  a n d  Materials L a b o r a t o r y  ( 1 1 4 8 ) .  These  s y s t e m s  are b e i n g  
a n a l y z e d  a n d  spot  i n s p e c t e d  u n d e r  L a R C ' s  ongo ing  R e c e r t i f i c a t i o n  Program. Comple t ion  of t h i s  
project i s  e s s e n t i a l  t o  e n s u r e  t h e  safe  a n d  e f f i c i e n t  o p e r a t i o n  o f  t h e  r e s e a r c h  f a c i l i t i e s .  

2 .  Repairs t o  C h i l l e d  Water System (1268/1268A) 550 ,000  . . . . . . . . . . . . .  
T h i s  project  provides f o r  t h e  r e p l a c e m e n t  o f  a n  e x i s t i n g  22- year- old  c e n t r i f u g a l  

c h i l l e r  ( N o .  4 )  a n d  i n s t a l l a t i o n  of a new c o o l i n g  tower s e r v i n g  t h e  C e n t r a l  S c i e n t i f i c  
Computing F a c i l i t y  a t  LaRC.  The work i n c l u d e s  t h e  removal of a n  e x i s t i n g  c h i l l e r ,  
m o d i f i c a t i o n s  t o  f o u n d a t i o n s ,  p i p i n g ,  a n d  e l ec t r i ca l  s e r v i c e  f o r  t h e  i n s t a l l a t i o n  o f  t h e  new 
c h i l l e r .  The work w i l l  a l s o  i n c l u d e  a l l  pumps, p i p i n g  t h a t  i n t e r c o n n e c t s  w i t h  t h e  e x i s t i n g  
c o o l i n g  water s y s t e m ,  c o n t r o l s ,  a n d  e l ec t r i ca l  components associated w i t h  t h e  i n s t a l l a t i o n  o f  
t h e  new c o o l i n g  tower. Imp lemen ta t i on  o f  t h i s  project  i s  n e c e s s a r y  t o  e n s u r e  t h e  r e l i a b i l i t y  
of t h e  c h i l l e d  water s y s t e m  which s u p p o r t s  L a R C ' s  comput ing f a c i l i t y .  

3 .  Replace Roof, B u i l d i n g  1250 . . . . . . . . . . . . . . . . . . . . . .  400,000 

T h i s  project  provides f o r  t h e  r e p l a c e m e n t  of a p p r o x i m a t e l y  25,100 s q u a r e  f e e t  o f  
e x i s t i n g  b u i l t - u p  r o o f i n g  above t h e  o f f i c e  area a n d  t h e  h i g h  bay  area o f  t h e  Env i ronmen ta l  a n d  
Space  S c i e n c e s  L a b o r a t o r y ,  B u i l d i n g  1250.  The new r o o f  w i l l  c o n s i s t  of r i g i d  r o o f  i n s u l a t i o n  
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covered by a 4-ply bui l t- up roof system, complete w i t h  necessary roof dra ins  and associated 
plumbing, f lashing,  f ac ia ,  p i t ch  pockets, cant s t r i p s ,  gravel s tops and new expansion 
j o i n t s / s e a l s  where necessary. Also t h e  o ld  abandoned exhaust housings w i l l  be removed. 
Because normal maintenance i s  no longer e f f e c t i v e ,  replacement of t h i s  roof is  required t o  
e n s u r e  t h e  i n t e g r i t y  of t h e  f a c i l i t y  and t o  prevent damage t o  equipment. 

. 4 .  Repairs t o  Kramer Drive System ( 1 2 4 1 )  . . . . . . . . . . . . . . . . .  900,000 

The pro jec t  provides f o r  rewinding of t h e  " A l " ,  "A2", and "A3" machines i n  the  
Kramer speed cont ro l  dr ive  system located i n  f a c i l i t y  1 2 4 1 .  I t  w i l l  a l s o  replace the  DC loop 
power cables w i t h  new cables .  The f a i l u r e  of t h i s  45-year-old Kramer Drive speed control  
system would r e s u l t  i n  t h e  shutdown of the  16-Foot Transonic Tunnel and t h e  National Transonic 
F a c i l i t y .  

5 .  Replacement of 100-Foot Sphere Steam Ejector  ( 1 2 4 7 )  . . . . . . . . . .  570 ,000  

T h i s  p ro jec t  provides fo r  the replacement of the  ex i s t ing  30-year-old steam e jec to r  
system w i t h  a new 3- or  4-stage system. The connection point t o  the  vacuum sphere system w i l l  
be relocated t o  provide addi t ional  f l e x i b i l i t y .  A new, more e f f i c i e n t  system would eliminate 
excessive maintenance cos ts ,  reduce steam consumption, increase product iv i ty ,  and grea t ly  
diminish the  noise and t h e  vapor cloud created by the  e x i s t i n g  system configurat ion.  

6 .  Replace 10 ,000  CFM Compressor f o r  8-Foot Transonic 
Pressure T u n n e l  ( 6 4 0 )  . . . . . . . . . . . . . . . . . . . . . . . .  780 ,000  

T h i s  p ro jec t  provides fo r  the  replacement of the 40-year-old 1 0 , 0 0 0  CFM compressor 
serving the  8-Foot Transonic Pressure Tunnel located i n  Building 6 4 0  of Langley Research 
C e n t e r ' s  East Area. The pro jec t  w i l l  include replacement of t h e  compressor and i t s  anc i l l a ry  
equipment and modifications t o  the  ex i s t ing  compressor foundations and subsystems. The 
compressor has de te r io ra ted  over the  years and it i s  extremely d i f f i c u l t  t o  obtain replacement 
p a r t s  t o  keep it i n  working condition.  Fa i lure  of the  compressor would h a l t  operation of the  
8-Foot Transonic Pressure Tunnel. 

H. . . . . . . . . . . . . . . . . . . . . . . . .  $3.560. O O Q  

. . . . . . . . . . . . . . .  1. Repair Central  Water Dis t r ibut ion  System 900 ,000  

T h i s  p ro jec t  provides f o r  the  r epa i r  of the  c e n t r a l  water d i s t r i b u t i o n  system. The 
work includes t h e  replacement of the  incoming 24" diameter domestic water supply located along 
Hangar Access Road. I t  a l s o  includes connecting the  8" t o  23" diameter e x i s t i n g  piping t h a t  
d i s t r i b u t e s  water t o  the  Center. Mineral depos i t s  on the  i n s i d e  of the  main supply l i n e  have 
contr ibuted t o  a general  reduction i n  water flow throughout the  Center. T h i s  p ro jec t  i s  an 
important pa r t  of a multi-year program t o  increase water pressure and improve water qua l i ty  fo r  
t h e  various buildings served. 
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2 .  Repair 34.5 KV Equipment, B u i l d i n g  (142) . . . . . . . . . . . . . . .  900,000 

T h i s  projects provides n e c e s s a r y  repairs t o  t h e  3 4 . 5  kV electr ic  power d i s t r i b u t i o n  
s y s t e m  a t  LeRC t o  e n s u r e  safe a n d  rel iable power t o  c r i t i c a l  i n s t i t u t i o n a l  loads. The work 
i n c l u d e s  removal a n d  r e p l a c e m e n t  of cable i n  poor c o n d i t i o n ,  i n s t a l l a t i o n  of a new b u s  t o  
provide a second  s o u r c e  o f  power t o  S u b s t a t i o n  C, a n d  r e h a b i n g  t r a n s f o r m e r s  a n d  related 
a u x i l i a r y  equipment .  T h i s  project w i l l  avoid shutdown d u r i n g  ma in t enance  p e r i o d s ,  e l i m i n a t e  
s i n g l e  p o i n t  f a i l u r e s ,  a n d  improve s y s t e m  r e l i a b i l i t y  a n d  s a f e t y .  

3. R e p a i r  Steam Trenches ,  V a r i o u s  L o c a t i o n s  900,000 . . . . . . . . . . . . . . .  
T h i s  project  provides f o r  t h e  repai r  a n d  r e p l a c e m e n t  of p i p i n g  and  valves a t  v a r i o u s  

l o c a t i o n s  i n  t h e  steam d i s t r i b u t i o n  sys t em.  The l o c a t i o n s  w i l l  a l so  r e q u i r e  road e x c a v a t i o n ,  
t r e n c h  cover r e p l a c e m e n t ,  d r a i n a g e  and  manhole repairs, p i p i n g  a n d  v a l v e  r e i n s u l a t i o n ,  t r e n c h  
water level s e n s o r  i n s t a l l a t i o n ,  a n d  roadway r e s u r f a c i n g .  E x i s t i n g  c o n d i t i o n s  i n c l u d e  
collapsed s e c t i o n s  o f  t r e n c h  and  roadway; severe c o n c r e t e  d e t e r i o r a t i o n  d u e  t o  road s a l t s  a n d  
f r e e z e- t h a w  c y c l i n g ;  advanced  c o r r o s i o n  o f  c o n d e n s a t e  p i p i n g  a n d  p i p e  s u p p o r t s  due  t o  t h e  
t r e n c h  env i ronmen t ;  a n d  poor c o n d i t i o n  o f  steam l i n e  i n s u l a t i o n ,  valves, a n d  e x p a n s i o n  j o i n t s .  
T h i s  p r o j e c t  w i l l  provide s a f e ,  re l iable  steam service t o  c r i t i c a l  r e s e a r c h  b u i l d i n g s  and  
a d m i n i s t r a t i v e  f u n c t i o n s .  

4 .  R e p a i r  S a n i t a r y  Sewer System, Plum Brook S t a t i o n  . . . . . . . . . . .  860,000 

T h i s  p r o j e c t  w i l l  repair  or  r e p l a c e  s egmen t s  o f  t h e  s a n i t a r y  sewer s y s t e m  a t  Plum 
Brook, which have  h i g h  i n f l o w / i n f i l t r a t i o n  rates t h a t  r e s u l t  i n  e x c e s s i v e  f l o w  i n t o  t r e a t m e n t  
p l a n t .  P o r t i o n s  of t h e  s y s t e m  n e e d i n g  repair are lower T a y l o r  Road b r a n c h ;  u p p e r  Main tenance  
Road b ranch ;  Garage b r a n c h ,  which i n c l u d e s  h a z a r d o u s  waste c l e a n u p ;  K - s i t e  b r a n c h ;  u p p e r  T a y l o r  
Road b ranch ;  A d m i n i s t r a t i o n  b ranch ;  Chemical  L a b o r a t o r y  b r a n c h ;  and  Space  P o w e r  F a c i l i t y  
b r a n c h .  T h i s  project p h a s e  w i l l  repair t h e  s y s t e m  a n d  r e s u l t  i n  r e d u c e d  f l o w s  i n t o  t h e  
r e g i o n a l  sewer d i s t r i c t  a n d  r e d u c e  t r e a t m e n t  costs. 

I .  er (MSFC) . . . . . . . . . . . . . . . . . . . . .  $3,650. O O Q  

1. Replace High P r e s s u r e  A i r  S t o r a g e  C a p a c i t y  . . . . . . . . . . . . . .  850,000 

T h i s  project provides f o r  t h e  p u r c h a s e  and  i n s t a l l a t i o n  o f  one  a i r  c a r b o n  steel 
storage vessel i n  t h e  T e s t  A r e a  t o  restore c a p a c i t y  l o s t  as  a r e s u l t  of t h e  down r a t i n g  of 
e x i s t i n g  a i r  a n d  hydrogen  vessels. 
a i r ,  t h e  C e n t e r  i s  o p e r a t i n g  i t s  a i r  s t a t i o n s  f o r  t w o  8- hour s h i f t s  per day ,  7 d a y s  per week. 
A s  e x i s t i n g  vessels deteriorate due t o  age, t h e y  are downra t ed  o r  t a k e n  o u t  of service. I t  i s  
no  l o n g e r  economica l  n o r  pract ica l  t o  make u p  f o r  t h i s  loss of c a p a c i t y  by  making o p e r a t i o n a l  
changes  s u c h  as work ing  a d d i t i o n a l  s h i f t s .  

I n  order t o  s a t i s f y  t h e  c u r r e n t  demand f o r  h i g h- p r e s s u r e  
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2 .  Repairs t o  High P r e s s u r e  P i p i n g  Sys tem . . . . . . . . . . . . . . . .  600,000 

T h i s  project  p r o v i d e s  fo r  t h e  r e p l a c e m e n t  o f  a p p r o x i m a t e l y  7 ,000  l i n e a r  feet of h igh  
p r e s s u r e  gas p i p i n g  a n d  associated components  t h r o u g h o u t  t h e  C e n t e r .  
t h e  h i g h  p r e s s u r e  d i s t r i b u t i o n  s y s t e m  f o r  hydrogen,  he l ium,  n i t r o g e n ,  a n d  h i g h- p u r i t y  a i r .  
T h i s  s y s t e m  p r o v i d e s  c r i t i ca l  s u p p o r t  t o  major t es t  programs; it i s  v e r y  o l d  a n d  deteriorated, 
and c o n t i n u e d  p i e c e m e a l  repairs are c o s t l y  a n d  d i s r u p t i v e  t o  t e s t i n g  a c t i v i t i e s .  

T h i s  p i p i n g  is  par t  of 

3 .  Repair Roof of Computer F a c i l i t y  (4663)  . . . . . . . . . . . . . . . .  650,000 

T h i s  project p r o v i d e s  f o r  t h e  r e p l a c e m e n t  o f  t h e  r o o f  on B u i l d i n g  4663. The work 
i n c l u d e s  r e p l a c e m e n t  o f  a p p r o x i m a t e l y  75,000 s q u a r e  feet o f  r o o f i n g  membranes, i n s t a l l a t i o n  o f  
a l i g h t w e i g h t  R-30 r o o f  i n s u l a t i o n  sys tem,  selective r e p l a c e m e n t  o f  f l a s h i n g ,  a n d  t h e  removal  
o f  u n n e c e s s a r y  e x p a n s i o n  j o i n t s  a n d  v e n t s .  The e x i s t i n g  r o o f  h a s  a l r e a d y  e x c e e d e d  i t s  l i f e  
e x p e c t a n c y  a n d  i s  v e r y  deteriorated. Repair of t h i s  r o o f  w i l l  p r e s e r v e  t h e  i n t e g r i t y  o f  t h e  
f a c i l i t y ,  r e d u c e  m a i n t e n a n c e  costs,  a n d  p r o v i d e  e n e r g y  cost s a v i n g s .  

4 .  Repair E x t e r i o r  o f  E n g i n e e r i n g  and  Development L a b o r a t o r y  (4708)  . . .  850,000 

T h i s  project p r o v i d e s  f o r  e x t e r i o r  repairs t o  B u i l d i n g  4708. The work i n c l u d e s  t h e  
r e p l a c e m e n t  o f  e x t e r i o r  asbestos s i d i n g  w i t h  new i n s u l a t e d  metal p a n e l s ;  a n d  t h e  r e p a i r ,  
r e p l a c e m e n t ,  o r  i n s t a l l a t i o n  (as r e q u i r e d )  o f  windows, g u t t e r s ,  downspouts ,  e n t r a n c e  c a n o p i e s ,  
c u r b s ,  a n d  s i d e w a l k s .  B u i l d i n g  4708 i s  a 292,000 s q u a r e  f o o t  h i g h  bay  f a c i l i t y ,  o v e r  30 y e a r s  
old and  v e r y  deteriorated. 
e f f i c i e n t  a n d  low-maintenance b u i l d i n g  e n v e l o p e .  

The new i n s u l a t e d  s i d i n g  a n d  windows w i l l  p r o v i d e  a n  ene rgy-  

5 .  Repair M u l t i p u r p o s e  High-Bay F a c i l i t y  (4655)  . . . . . . . . . . . . .  700,000 

T h i s  project p r o v i d e s  f o r  repairs t o  B u i l d i n g  4655.  The work i n c l u d e s  t h e  
r e p l a c e m e n t  o f  windows a n d  e x t e r i o r  s i d i n g ;  r e p l a c e m e n t  o r  i n s t a l l a t i o n ,  as r e q u i r e d ,  o f  
h e a t i n g ,  v e n t i l a t i o n ,  and  a i r  c o n d i t i o n i n g  s y s t e m s ;  a n d  r e s t o r a t i o n  o f  t h e  e lectr ical  
d i s t r i b u t i o n  s y s t e m .  A l s o  i n c l u d e d  i s  t h e  r e s t o r a t i o n  a n d / o r  r e c o n f i g u r a t i o n  o f  i n t e r i o r  
s u r f a c e s ,  restrooms, i n t e r i o r  l i g h t i n g ,  a n d  emergency e x i t  s i g n s .  B u i l d i n g  4655 i s  a n  11,200 
s q u a r e  f o o t  high- bay f a c i l i t y .  I t  i s  over 25 y e a r s  o l d  a n d  r e q u i r e s  e x t e n s i v e  m a i n t e n a n c e .  
The new i n s u l a t e d  s i d i n g  a n d  windows w i l l  p r o v i d e  a n  e n e r g y - e f f i c i e n t  a n d  low- maintenance 
b u i l d i n g  e n v e l o p e .  R e s t o r a t i o n  of t h i s  f a c i l i t y  w i l l  b r i n g  it i n t o  compl iance  w i t h  a p p l i c a b l e  
codes a n d  s i g n i f i c a n t l y  improve i t s  f u n c t i o n a l i t y .  
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$2.600.000 . . . . . . . . . . . . . . . . . . . . . . .  J. 

1. Repair Building 102 ,  Zone 8 . . . . . . . . . . . . . . . . . . . . . .  600,000 

This pro jec t  provides f o r  the  r epa i r  of t h e  i n t e r i o r  systems of Zone 8 of t h e  
Engineering Building (above t h e  c a f e t e r i a ) .  The work includes replacement of t h e  supply/return 
ddct work, e l e c t r i c a l  d i s t r ibu t ion /cab l ing  s y s t e m ,  e x i s t i n g  acous t i ca l  c e i l i n g / l i g h t i n g  sys tem,  
and modification of t h e  overhead sp r ink le r  and f i r e  alarm systems. T h i s  bui lding i s  over 40 
years old and has never received a major i n t e r i o r  bui lding r e s t o r a t i o n .  These repa i r s  a r e  
required t o  provide an adequate workplace environment. 

2 .  Repair Sewer L i f t  S ta t ions  . . . . . . . . . . . . . . . . . . . . . .  3 0 0 , 0 0 0  

T h i s  p ro jec t  provides fo r  the  r epa i r  of sewer l i f t  s t a t i o n s  t h a t  a r e  p a r t  of the  Center’s 
san i t a ry  sewer system. The work includes replacement of components such  a s  pumps/motors, 
e l e c t r i c a l  sys tems,  piping/valves,  f l o t a t i o n  devices, and surge tanks.  Also included i s  the  
r epa i r  of t h e  walls i n  the  wet wells of the  l i f t  s t a t i o n s .  These s t a t i o n s  a re  over 4 5  years 
old and have never been overhauled. The pumps, valves, and pipes a r e  leaking; the  motors a re  
continuously f a i l i n g ;  the  cont ro ls  do not function; and the  e l e c t r i c a l  s y s t e m s  a re  obsole te .  

3 .  Repairs t o  Acceptance and Preparation B u i l d i n g  . . . . . . . . . . . .  9 0 0 , 0 0 0  

T h i s  p ro jec t  provides fo r  the  r epa i r  of the  heating, ven t i l a t ion ,  and a i r  conditioning 
(HVAC) and power systems i n  Building 4 2 0 .  The work includes replacement of a i r  handling u n i t s  

w i t h  associated piping, valves, and cont ro ls ;  replacement of reheat c o i l s  i n  ductwork and 
control  valves; and replacement of 480 v power d i s t r i b u t i o n  panels .  Building 4 2 0  i s  a 2 7  year 
old,  110,000 square foot f a c i l i t y  w i t h  four h i g h  bay c e l l s .  The HVAC s y s t e m  has exceeded i t s  
design serv ice  l i f e .  The power system i s  obsolete  and spare p a r t s  a re  no longer manufactured 
fo r  i t .  The proposed repa i r s  w i l l  improve t h e  r e l i a b i l i t y  and mainta inabi l i ty  of these 
systems, and reduce operations and maintenance c o s t .  

4 .  Repairs t o  Vehicle Component Supply Building . . . . . . . . . . . . .  8 0 0 , 0 0 0  

T h i s  p ro jec t  provides f o r  the  r epa i r  of the  heating, v e n t i l a t i o n ,  and a i r  conditioning 
(HVAC) system i n  Building 220 .  The work includes replacement of se lec ted  a i r  handling u n i t s  

w i t h  associated piping, valves, and cont ro ls ;  and replacement of the  c h i l l e d  water and steam 
piping, a l s o  w i t h  associated valves and cont ro ls ,  between Buildings 207  and 2 2 0 .  Building 2 2 0  
i s  a 2 6  year old,  201,000 square foot f a c i l i t y .  The equipment and piping t o  be replaced have 
exceeded t h e i r  design serv ice  l i f e  and a r e  very de te r io ra ted .  The proposed repa i r s  w i l l  
improve system r e l i a b i l i t y  and mainta inabi l i ty ,  and reduce operat ions and maintenance c o s t .  
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K .  Space C a t e r  ISSCI . . . . . . . . . . . . . . . . . . . . . . . . .  $1.700.000 

. . . . . . . . . . .  800 ,000  

switchgear and t h e  associated relaying and metering s y s t e m s .  Equipment t o  be replaced includes 
a i r  c i r c u i t  breakers, l ightn ing  a r r e s t e r s ,  re laying f o r  overcurrent and ground f a u l t  detect ion 
and in ter rupt ion ,  and metering. N e w  s o l i d  s t a t e  relaying, metering and u t i l i t y  cont ro l  system 
equipment f o r  t h e  new bus t i e  breakers w i l l  be provided. N e w  e x t e r i o r  vacuum c i r c u i t  breakers 
w i t h  i s o l a t i o n  and bypass switches w i l l  replace t h e  e x i s t i n g  a i r  c i r c u i t  breakers .  The 
ex i s t ing  substat ion equipment i s  more than 30 years o ld  and has exceeded i t s  u s e f u l  l i f e .  
Three major component f a i l u r e s  along w i t h  numerous f a i l u r e s  have occurred i n  recent years.  

1. Repair Main Substation Switchgear and Enclosures 

T h i s  p ro jec t  provides f o r  the  replacement of the  e x i s t i n g  13.8 kV main substat ion 

. . . . . . . . . . . . . . . . . . . . . . . .  2 .  Repair S h u t t l e  Parkway 900 ,000  

T h i s  pro jec t  provides f o r  the  resurfacing of the  eas t  and west bound lanes of 
Shut t le  Parkway (Highway 607)  from t h e  Mississippi S t a t e  highway maintenance l i m i t s  t o  the  
north gate  (approximately 28,800 square yards) and from the  Mississ ippi  S t a t e  highway 
maintenance l i m i t s  t o  the  south gate  (approximately 6 4 , 8 0 0  square y a r d s ) .  Work includes 
repai rs  t o  cracks i n  ex i s t ing  roads, base r epa i r s ,  the  appl ica t ion  of a tack coat followed by 
overlaying w i t h  one and one-half inches of bituminous su r face .  Road shoulders w i l l  be dressed 
and seeded. C y c l i c  r epa i r  of t h i s  parkway i s  needed i n  order t o  preserve the  road system from 
excessive surface de ter iora t ion ,  prevent fu r the r  breakdown of pavement s t ruc tu re ,  and t o  
maintain a high l eve l  of s a f e t y .  

$2.380.000 L .  . . . . . . . . . . . . . . . . . . . . . . . .  
900,000 1. Repair Seawall . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T h i s  pro jec t  provides f o r  the  r epa i r  of the  Wallops Is land seawall t o  complete 
protect ion of t h e  South Launch Area and extend t h e  protect ion north of Launch Area Five.  The 
construction w i l l  be seaward of t h e  ex i s t ing  seawall and include a l l  necessary toe  pro tec t ion .  
T h i s  work i s  necessary t o  prevent or  minimize storm damage, which i s  becoming increasingly 
common due t o  beach erosion and de te r io ra t ion  of t h e  e x i s t i n g  pro tec t ion  s y s t e m .  

. . . . . . . . . . . . . . . . . . . . .  550 ,000  2 .  Repair Storm Drainage System 

T h i s  p ro jec t  provides f o r  the  r epa i r  of approximately 45,000 l i n e a r  f e e t  of 8-inch 
t o  54- inch storm drainage system piping and manholes on the  mainbase and a i r f i e l d  a reas .  The 
work w i l l  include a l l  r e l a t ed  work such as  s t r e e t  r epa i r  due t o  storm drainage damage t o  the  
subbase mater ia l s .  
underground dra ins  and t h e  i n s t a l l a t i o n  of swales and c u l v e r t s .  T h i s  p ro jec t  i s  required t o  
repai r  de ter iora ted  storm dra ins  and t o  correc t  drainage de f i c i enc ies  due t o  f a c i l i t y  changes 
over t h e  past  4 0  years .  

Surface drainage problems w i l l  be corrected through the  i n s t a l l a t i o n  of new 

The work should be accomplished a t  t h i s  time t o  prevent addi t ional  
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i 
s y s t e m  d e t e r i o r a t i o n ,  which c o u l d  lead t o  t h e  unde rmin ing  of roads, a i r f i e l d  pavements ,  a n d  
s t r u c t u r e s .  

3 .  Repair  E x t e r i o r ,  B u i l d i n g  F - l O / l O B  . . . . . . . . . . . . . . . . . .  350,000 

T h i s  project provides fo r  t h e  repair of b u i l d i n g  F-10 a n d  adjacent l a b o r a t o r y  
b u i l d i n g  F-1OB. The work i n c l u d e s  t h e  c o v e r i n g  of t h e  b r i c k  exposed  s o u t h  side a n d  s o u t h w e s t  
c o r n e r  of b u i l d i n g  F-10 and t h e  exter ior  of b u i l d i n g  F-1OB w i t h  preformed metal p a n e l s ;  t h e  
a d d i t i o n  of a new i n s u l a t e d  roof sys tem,  t h e r m a l  windows a n d  doors, f i r e  p r o t e c t i o n ,  a n d  HVAC 
s y s t e m  i n  F-1OB; e n c l o s u r e  of t h e  e x t e r i o r  s t a i r w a y  i n  F-10 w i t h  s t ee l  f rame ,  metal s i d i n g ,  
windows a n d  doors; a n d  t h e  a d d i t i o n  of a n  equ ipment  e levator  w i t h  e n c l o s u r e  t o  serve t h e  s o u t h  
s ide o f  F-10. The i n s t a l l a t i o n  of t h e  metal p a n e l s  on F-10 a n d  F-1OB w i l l  protect  t h e  b r i c k  
from f u r t h e r  d e t e r i o r a t i o n .  The e n c l o s u r e  of t h e  metal s t a i r  w i l l  complete t h e  s a f e t y  c o v e r i n g  
of t h e  major e x i t s  f rom t h e  b u i l d i n g  s e c o n d  f loor  a n d  r e d u c e  h e a t  loss .  The elevator  w i l l  
permit movement of equ ipment  between t h e  laboratories  w i t h i n  t h e  s o u t h  wing o f  t h e  b u i l d i n g .  

. . . . . . . . .  280,000 4 .  Repair E x t e r i o r ,  C e n t r a l  H e a t i n g  P l a n t ,  B u i l d i n g  D- 8  

T h i s  pro jec t  p r o v i d e s  f o r  t h e  repair of t h e  e x t e r i o r  b r i c k  w a l l  a t  C e n t r a l  H e a t i n g  
P l a n t ,  B u i l d i n g  8 .  The work i n c l u d e s  t h e  i n s t a l l a t i o n  o f  metal f u r r i n g ,  metal p a n e l  s i d i n g ,  
f l a s h i n g ,  and  t r i m ;  removal of e x i s t i n g  s t ee l  windows; a n d  t h e  i n s t a l l a t i o n  of new v e n t i l a t i n g  
windows. The e x i s t i n g  b u i l d i n g  w a s  b u i l t  i n  1944 a n d  t h e  e x t e r i o r  b r i c k  f a c i n g  h a s  
de ter iora ted  c a u s i n g  water i n f i l t r a t i o n .  The i n s t a l l a t i o n  o f  metal s i d i n g  w i l l  p r e v e n t  f u r t h e r  
d e t e r i o r a t i o n  a n d  p r o v i d e  water p r o t e c t i o n .  The e x i s t i n g  v e n t i l a t i o n  windows are  i n o p e r a b l e  
a n d  r e q u i r e  r e p l a c e m e n t .  

. . . . . . . . . . . . . .  300,000 5 .  Repair o f  Roofs on B u i l d i n g s  D - 1  a n d  N-159 

T h i s  projec t  p r o v i d e s  f o r  t h e  repai r  of t h e  roofs  on t h e  n o r t h  a n d  s o u t h  sides of 
b u i l d i n g  D - 1  a n d  east s ide  of B u i l d i n g  N-159. The w o r k  i n c l u d e s  t h e  r e p l a c e m e n t  o f  t h e  
e x i s t i n g  b u i l t - u p  roofs w i t h  a n  elastomeric membrane sys tem,  i n c l u d i n g  i n s u l a t i o n ,  f l a s h i n g  and 
c o a t i n g .  The n o r t h  a n d  s o u t h  wings  of B u i l d i n g  D - 1  house  A e r o n a u t i c a l  O p e r a t i o n s  a n d  
F a c i l i t i e s  E n g i n e e r i n g ;  t h e  East wing of N-159 h o u s e s  O b s e r v a t i o n a l  S c i e n c e  p e r s o n n e l  and 
labora tor ies .  Both  roofs have  a h i s t o r y  of l e a k s ,  w e t  i n s u l a t i o n ,  ponding ,  a n d  d r a i n a g e  
problems. T h i s  p r o j e c t  w i l l  remedy t h e  defects a n d  r e d u c e  m a i n t e n a n c e  costs .  

M .  o u s  L o c a t i o =  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1.500.000 

1. Repair O p e r a t i o n s  a n d  S u p p o r t  B u i l d i n g ,  Bermuda T r a c k i n g  S t a t i o n  . . .  $800,000 

T h i s  project  replaces one  55- ton water c h i l l e r  s e r v i n g  t h e  O p e r a t i o n s  a n d  Suppor t  
b u i l d i n g  w i t h  a new 100- ton c h i l l e r .  C o n s t r u c t i o n  o f  a t w e n t y  foot  b y  e i g h t y  foot b u i l d i n g  
e n c l o s u r e  i s  a l s o  provided.  The project  a l s o  i n c l u d e s  t h e  c o n s t r u c t i o n  o f  t w o  990 s q u a r e  f o o t  
a d d i t i o n s  t o  t h e  b u i l d i n g  f o r  o p e r a t i o n s  a n d  e x t e n s i o n  of t h e  e x i s t i n g  e l e c t r i c a l  s y s t e m  a n d  
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heating, v e n t i l a t i n g  and a i r  conditioning system. Other r e p a i r s  include correc t ion  of 
hurricane damages t o  various e x t e r i o r  entrances,  reconstruct ing 1 2  wooden ves t ibules  w i t h  
masonry, replacement of storm damaged windows, and i n s t a l l a t i o n  of masonry windbreaks t o  
pro tec t  t h e  drum storage a rea .  Bermuda experiences d i r e c t  h i t s  from hurricanes approximately 
once every f i v e  years .  The c h i l l e d  water sys t em was i n s t a l l e d  i n  1965  and has de te r io ra ted  
because of age and t h e  corrosive s a l i n e  environment. 

s 

. . . . . . . . . . . . . . . . . .  2 .  Repair Roads, Goldstone, Cal i fornia  300,000 

The pro jec t  w i l l  provide f o r  t h e  resurfacing of a l l  pavements a t  t h e  DSS 13 Venus 
s i t e .  I t  w i l l  provide flood cont ro l  f o r  the  s i t e  and i t s  access road. Paving an addi t ional  
parking area around the  34-meter antenna i s  necessary t o  meet current  requirements. The 
ex i s t ing  access road t o  t h e  34-meter beam waveguide antenna a t  the  Venus s i t e  and buildings 
requires  protect ion against  f l a s h  flood waters. Paving a t  DSS 13 i s  about 2 5  years old,  i s  
cracked and worn out,  and requires  resurfacing.  

. . . . . . . . . . . . . . . . . . . . . .  400,000 3 .  Repair Roads, Madrid Spain 

T h i s  pro jec t  provides f o r  de te r io ra ted  pavement r epa i r  and resurfacing of on- site 
roads, parking l o t s  and antenna aprons a t  the  Madrid Deep Space Communications Complex. 
Surface drainage problems w i l l  be corrected.  Resurfacing w i l l  be composed of approximately two 
inches of hot mix asphal t  concrete and includes the  sea l ing  of antenna aprons. Deficiencies i n  
the  ex i s t ing  drainage control  system w i l l  be corrected t o  avoid more cos t ly  fu ture  r epa i r s .  
The road surface has de te r io ra ted  and mus t  be repaired t o  prevent major pavement f a i l u r e .  

N .  nus  Pro iec ts  - Not I n  Excess Of $750.000 Each . . . . . . . . . . . .  $ 5 O O . O O Q  

$36,000,000 Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
D TO COMPTaETE T H I S  PROJECT: 

Approximately $50 mil l ion per year w i l l  be required f o r  continuing repa i r  needs. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

SUMMARY 

TATION AND MODLEICATION 

v of Proiect A m m t s  bv J,ocat io Q . . Amount 

Ames Research Center . . . . . . . . . . . . . . . . . . . . . . .  $3.910. 000 

Dryden Flight Research Facility 680. 000 

Goddard Space Flight Center . . . . . . . . . . . . . . . . . . .  3.730. 000 

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

Jet Propulsion Laboratory . . . . . . . . . . . . . . . . . . . .  2.300. 000 

Johnson Space Center . . . . . . . . . . . . . . . . . . . . . . .  2.900. 000 

Kennedy Space Center . . . . . . . . . . . . . . . . . . . . . . .  3.370. 000 

Langley Research Center . . . . . . . . . . . . . . . . . . . . .  3.770. 000 

Lewis Research Center . . . . . . . . . . . . . . . . . . . . . .  3.500. 000 

Marshall Space Flight Center . . . . . . . . . . . . . . . . . . .  4.050. 000 
Michoud Assembly Facility . . . . . . . . . . . . . . . . . . . .  1.800. 000 

Stennis Space Center . . . . . . . . . . . . . . . . . . . . . . .  2.350. 000 

Wallops Flight Facility . . . . . . . . . . . . . . . . . . . . .  2.200. 000 

Various Locations . . . . . . . . . . . . . . . . . . . . . . . .  1.220. 000 

. . . . . .  Miscellaneous Projects Not in Excess of $250. 000 Each 2_20,000 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $36.000.000 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

I .  I ,  * . I  , PROJECT TITLE: Behabilitation and Modification of Facilsles, 
Hot in m e s s  of $1.000.000 Per Project 

INSTALLATION: Various Jlocatms 

FY 1994 CoF Estimate: $36.000.000 

FY 1992: $34,800,000 FY 1993: $34,000,000 

COGNIZANT INSTALLATIONS/LOCATIONS OF PROJECT: Various Locations 

i: Office of Management Systems and Facilities 

These resources will provide for the rehabilitation and modification of facilities at NASA 
field Installations and Government-owned industrial plants supporting NASA activities. 
Included in this request are those facility rehabilitation and modification needs for FY 1994 
that have been fully identified at the time of the submission of these estimates and are 
estimated not to exceed $1,000,000 per project. The purpose of this program may include some 
restoration of current functional capability but also includes enhancement of the condition of 
a facility so that it can more effectively accomplish its designated purpose or increase its 
functional capability. 

PROJECT JUSTIFICATION: 

The NASA physical plant has a capital investment of $4.9 billion and has a current replacement 
value of more than $15 billion. A continuing program of rehabilitation and modification of 
these facilities is required to accomplish the following: 

a. Protect the capital investment in these facilities by minimizing the cumulative 
effects of wear and deterioration. 

b. Ensure that these facilities are continuously available and that they operate at 
peak efficiency. 
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c. Improve the capabilities and usefulness of these facilities and thereby mitigate the 
effects of obsolescence. 

d. Provide a better and safer environment for all personnel. 

This program includes only facility rehabilitation and modification work having an estimated 
c&t not in excess of $1,000,000. The work is of such a nature and magnitude that it cannot be 
accomplished by routine day-to-day facility maintenance or by related routine facility work 
efforts that are provided for in other than CoF estimates. 

PROJECT: 

Proposed rehabilitation and modification projects for FY 1994 totaling $36 million are 
described under ‘PROJECT COST W I M A T E  . “  The total program of $36 million has been distilled 
from requests of more than $65 million and represents only a modest request in relation to the 
backlog of this type of work. Based on relative urgency and expected return on investment, the 
projects that comprise this request are the highest priority requirements. Deferral of this 
mission-essential work would adversely affect the availability of critical facilities, program 
schedules, and energy-conservation objectives. Only those projects estimated to cost n o t  in 
excess of $250,000 have not been described individually or identified by center. The total 
cost of these miscellaneous projects is $220,000. 

During the course of the year, some rearrangement of priorities may be necessary. This may 
force a change in some of the items to be accomplished. Any such change will be accomplished 
within available resources. The following broad categories of work are described further in 
the “PROJECT COST ESTIMATF, . If . 

a. Utility Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $12,400,000 

b. Fire Detection/Protection Systems . . . . . . . . . . . . . . . . . . .  820,000 

c. General Purpose Buildings . . . . . . . . . . . . . . . . . . . . . . .  12,450,000 

d. Technical Buildings/Structures . . . . . . . . . . . . . . . . . . . .  10,330,000 
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A. ch Center ( A K L  . . . . . . . . . . . . . . . . . . . . . . . . .  $3.9lO.OOQ 

1. Rehabilitation and Modification of Space Flight 
. . . . . . . . . .  Environmental Simulator 52-Ft Centrifuge (N-239A) 900,000 

s 

This project provides for adaptation of this simulator for human research purposes 
while retaining original capability for animal research. It includes demolition of existing 
equipment, construction of human research enclosures, control room modifications, and 
ingress/egress modifications. This facility will provide the only United States capability for 
long term (up to one year) human continuous gravity investigation with a large radius device. 
It will expand and continue NASA's research capability in human response to artificial gravity. 

2. Rehabilitation and Modification of Security Office, 
Building 15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  900,000 

This project provides for rehabilitation of a 20,000 gross square foot building, 
including installation of air conditioning and fire protection, and modification of heating and 
ventilation, electrical, lighting, and building layout. This building was originally built as 
a fire station and is now used as the security office. It contains neither air conditioning 
nor fire protection, and the electrical system does not meet current code. It is not adequate 
for use as a security office. 

3 .  Modify Communications Underground Duct Network . . . . . . . . . . . .  360,000 

Expansion and repair of the existing communications duct network are included in 
this project, which consists of trenching and installation of duct banks and manholes. The 
existing ducts are filled to capacity and are damaged in some areas. Duct bank capacities have 
been exceeded due to use of personal computers and extensive networking demands. New duct 
banks are needed to meet center communications requirements. 

4 .  Rehabilitation and Modification of Fire Sprinkler System 
(N-239) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600,000 

This project provides a new wet pipe automatic fire sprinkler and alarm system in 
Building N-239. Smoke detectors and alarm connections to the sprinkler, water flow, and valve 
tamper devices will also be provided, as well as new exterior water lines from the water mains 
to the building. This 126,000 gross square foot office and laboratory building is currently 
without sprinklers and must be upgraded to meet current NASA fire protection requirements. The 
existing alarm system has reached the end of its life and must be replaced. 
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5. Modify 80 X 120 Ft Wind 
N-221B . . . . . .  

I I 

f 

Tunnel Power Supply 
. . . . . . . . .  

This project includes modification of model 

for Model Utilities, 
. . . . . . . . . . . . . .  550,000 

utilities consisting of installation of 
a transformer in a unit substation to provide greater capability for model utilities power. 
Also, a feeder line from an Ames substation to the unit substation will be added. Power is 
prksently not adequate to support individual mechanical systems, such as hydraulics, model air, 
model lubrication, and jet engine starts. Test objectives are now routinely limited due to 
lack of power. Ames is currently renting generator equipment that is neither adequate nor cost 
effective. Continued use of the 80 X 120 without this project prolongs inefficient operation 
and unnecessarily limits test program objectives. 

6. Rehabilitation of Air Dryers, N-229A . . . . . . . . . . . . . . . . .  600,000 

The air dryers on the lines from the 3,000 psi high-pressure air system to the 
3.5-ft Hypersonic Wind Tunnel will be replaced in this project. 
high-pressure air plumbing, provision of electric power for regeneration of dryer beds, and 
control and monitoring systems integration. The air dryers have exceeded their useful life, 
and maintenance downtime is causing slippage of research projects. 

B. Fli-ch F a c a t v  (DFRF) . . . . . . . . . . . . . . . . . . .  $680.000 

Included are modifications to 

I .  

1. Rehabilitation and Modification of Backup Power 
330,000 System, Building 4875 . . . . . . . . . . . . . . . . . . . . . . . .  

This project provides for replacement of an existing 60 kilowatt (kW) generator with 
a 400 kW generator with connections to an existing 225 kV (kilovolt) uninterruptible power 
supply (UPS) at the UPS Facility. The 60 kW generator backs up facility telephone equipment 
and is not adequate. Existing commercial power is unreliable and numerous power outages have 
caused telephone equipment failures. 

2. Modifications for Communications Complex Backup Power, 
350,000 Building 4824 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Provide and install 225 kilovolt amps of uninterruptible power supply with 15 
minutes of battery back-up. 
Provide all wiring and controls to connect to existing systems. 
frequency mission communications for aeronautic research missions and supports Space 
Transportation System Landings at Edwards, Air Force Base. It is essential that 15 minutes of 
uninterruptible power be provided, or critical computer programs will be damaged or lost. 

Provide weather-proof enclosure for batteries and rectifiers. 
This complex provides radio 
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. . . . . . . . . . . . . . . . . . . . .  $3.730. O O Q  C. 

1. Modification to High Bay White Room, Building (2 )  . . . . . . . . . .  900,000 

This project provides for modification of approximately 5,000 sq. ft. of the High 
Bay Staging Facility. The modifications include upgrading the area to a class 100,000 clean 
room, installation of a three-ton overhead bridge crane, and providing mechanical equipment to 
support clean room and laboratory operations. This project will also provide for the 
construction of a 1,000 sq. ft. laboratory addition adjacent to the high bay room. The 
laboratory will include a hoist for transporting experiments and instrumentation to the high 
bay area. Electrical, architectural, fire protection and detection systems will also be 
modified and included as required. These high bay modifications are essential to meet the 
flight cleanliness requirements of the next generation of instruments being proposed for cosmic 
ray and gamma ray space research. Continued development of these instruments in a cost- 
effective manner is dependent on this facility capability. 

2.  Rehabilitation of Utility Control System . . . . . . . . . . . . . . .  480,000 

This project will replace obsolete portions of the existing Utility Control System 
(UCS) for Buildings 6, 24, and 28 with a state-of-the-art Direct Digital Control UCS system. 
Pneumatic automatic temperature controls and sensors will be replaced with new digital systems 
to provide reliable inputs and independent local control of air conditioning systems. This 
project is critical to providing effective energy conservation. The existing obsolete UCS is 
primarily a monitoring system and has incurred numerous operational problems such as software 
failures and inaccurate sensor inputs. The new digital system will provide for an efficient, 
reliable, and maintainable air conditioning control system. 

3 .  Rehabilitation and Modification of Terrestrial Applications Facility, 
Building (22)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  650,000 

This project provides for the renovation of approximately 11,000 square feet of 
space in Building 22 to accommodate new occupants. Modifications include the conversion of 
computer and other technical space into offices and new computer space, and the reworking of 
existing office space. Project work includes the relocation of wall partitions, HVAC systems, 
ceiling systems, floor tiles, and wall finishes as required. Rehabilitation of lighting, smoke 
detection and sprinkler systems is included. This project is an essential element in the 
Center's overall housing plan. Consolidation of organizations and like activities to promote 
operational efficiency are key tenets of this plan. 
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4. Rehabilitation and Modification of Technical Support Building (20) . . 900,000 

This project proposes the rehabilitation of approximately 7,000 square feet of 
existing laboratory, office, and support space in the north end of the Technical Support 
Building, Building 20. The project includes demolition of existing partitions, flooring and 
ce5ling systems, and associated mechanical and electrical systems. The project will install 
new partitions configured to meet user needs; new flooring and wall and ceiling finishes; will 
reconfigure mechanical ductwork/diffusers and electrical service distribution; and will replace 
lighting systems and provide new fire detection and suppression systems, as required. The 
project will also provide a new mezzanine containing approximately 5,600 square feet of office 
and support space, along with necessary services (including additional restroom facilities, 
fire egress stairs, and an elevator, as required). This project will assist the Center in 
implementing its overall housing plans and reflects consolidations that have taken place as a 
result of a recent reorganizations. 

5. Modifications to Buildings 3/14 for Missions Operations Facility . . . 800,000 

This project will modify approximately 10,000 square feet of space in Building 3/14 
for the mission operations systems. Included is the installation of new ceiling, light 
fixtures, partitions, acoustical treatment and raised floor tiles. Modifications will be made 
to the heating, ventilating, and air conditioning system, fire protection and detection system, 
and electrical service. This work is required to reconfigure and upgrade space to integrate 
and accommodate personnel and support systems for expanding missions. 

D. Jet P r o D D  . . . . . . . . . . . . . . . . . . . . . . . $7.300.000 

1. Modification for Analytical Chemistry Laboratory ( 6 7 )  . . . . . . . . . 800,000 

This project provides for the renovation and upgrade of this two-story, wood-framed 
laboratory building to include a complete heating, ventilation and air conditioning system; new 
lighting; and an electrical upgrade to bring the facility into compliance with building codes. 
Structural changes will be made to accommodate functional needs for the facility. Temperature 
and dust controls will be included for the laser laboratories. Painting, replacement of 
ceilings, and new flooring is included as is installation of user-furnished fume hoods, 
cabinets, and work surfaces. Sinks and plumbing that are either obsolete or leaking will be 
replaced. Laboratories that have unwanted windows will have the windows removed and the 
openings sealed. Existing restrooms will be brought into substantial compliance with standards 
for the disabled. 
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2 .  M o d i f i c a t i o n  f o r  Waste Water Recovery,  
Microdevices L a b o r a t o r y  (302)  . . . . . . . . . . . . . . . . . . . .  700,000 

T h i s  project w i l l  modi fy  t h e  c u r r e n t  waste water t r e a t m e n t  s y s t e m  t o  remove 
c o n c e n t r a t e d  dissolved so l ids  from t h e  d i s c h a r g e  wastewater stream o f  t h e  e x i s t i n g  reverse 
osmos i s  water t r e a t m e n t  s y s t e m  s e r v i c i n g  t h e  b u i l d i n g .  The so l ids  w i l l  be separated by a 
c e n t r i f u g a l  separator a n d  trapped i n  a c l o s e d - c i r c u i t  f i l t e r  t h a t  c a n  be removed a n d  d i s p o s e d  
o f  as non- hazardous so l id  waste. The c u r r e n t  s y s t e m  d i s c h a r g e s  30 t o  50 g a l l o n s  p e r  m i n u t e  on 
a c o n t i n u o u s  basis .  T rea tmen t  o f  t h e  waste d i s c h a r g e  a n d  r e c y c l i n g  it t o  t h e  c o o l i n g  towers 
f o r  make-up water w i l l  s u b s t a n t i a l l y  r e d u c e  ( a p p r o x i m a t e l y  13 t o  20 m i l l i o n  g a l l o n s  per y e a r )  
t h e  L a b o r a t o r y ' s  sewer f l o w  a n d  r e d u c e  t h e  u s e  o f  c i t y  water by t h e  same amount .  

3 .  M o d i f i c a t i o n s  o f  Restrooms, 
Te lecommunica t ions  Resea rch  L a b o r a t o r y  (238)  . . . . . . . . . . . .  800,000 

T h i s  project  w i l l  modify  and  upg rade  t h e  e x i s t i n g  restrooms. On f l o o r s  2 t h r o u g h  7 ,  
t h e  men's restrooms w i l l  be expanded  t o  provide hand icapped  a c c e s s i b i l i t y .  
restrooms on f l o o r s  3, 5,  a n d  7 w i l l  be relocated, a n d  women's restrooms w i l l  be added on 
f loors  2, 4 ,  a n d  6.  A shower w i l l  be added t o  e a c h  restroom on t h e  s e c o n d  f l o o r .  Handicapped 
a c c e s s i b i l i t y  r e q u i r e m e n t s  w i l l  be i n c o r p o r a t e d  i n t o  t h e  restrooms. The p r o j e c t  w i l l  i n c l u d e  
new plumbing f i x t u r e s ,  t o i l e t  accessories, l i g h t  f i x t u r e s ,  showers ,  t o i l e t  p a r t i t i o n s ,  u r i n a l  
s c r e e n s ,  ceramic t i l e  f loors  and  w a l l s ,  doors, a n d  p a i n t i n g .  The v e n t i l a t i o n  s y s t e m  w i l l  be 
modified. The re  were no p r o v i s i o n s  made f o r  women's restrooms on f l o o r s  2, 4 ,  a n d  6 when t h e  
b u i l d i n g  w a s  c o n s t r u c t e d  i n  1965 .  Female occupancy  of t h e  b u i l d i n g  h a s  i n c r e a s e d  a n d  i s  
a n t i c i p a t e d  t o  c o n t i n u e .  The e x i s t i n g  restrooms do n o t  p r o v i d e  a c c e s s i b i l i t y  f o r  hand icapped  
p e o p l e .  

The women's 

E .  t e r  CJSQ . . . . . . . . . . . . . . . . . . . . . . . . .  $ 2 . ~ ,  

1. Upgrade P o t a b l e  Water Pumping System, B u i l d i n g  322 . . . . . . . . . .  650,000 

T h i s  project  p r o v i d e s  for  t h e  m o d i f i c a t i o n  o f  t h e  e x i s t i n g  potable water pumping 
s y s t e m  t o  i n c r e a s e  t h e  pumping c a p a c i t y .  
a n d  t h e  a d d i t i o n  o f  a new 1,500 g a l l o n  per minu te  (GPM) pump. O t h e r  m o d i f i c a t i o n s  i n c l u d e  
r e p l a c i n g  t h e  motor c o n t r o l  c e n t e r  and  t r a n s f o r m e r  w i t h  t h o s e  of g r e a t e r  capacities, i n s t a l l i n g  
a new e lec t r ica l  manhole a n d  gas s w i t c h ,  i n s t a l l i n g  a n  a i r  c o n d i t i o n i n g  window u n i t  f o r  
h u m i d i t y  c o n t r o l ,  a n d  a 190 s q u a r e  f o o t  a d d i t i o n  t o  t h e  Water Trea tmen t  P l a n t  B u i l d i n g  t o  house  
t h e  new s w i t c h g e a r  a n d  motor  c o n t r o l  c e n t e r .  
potable water pumping s y s t e m  w i l l  n o t  be able t o  keep  u p  w i t h  projected water demands f o r  f i r e  
p r o t e c t i o n ,  domestic, and  i n d u s t r i a l  u s e s  u n l e s s  t h e s e  u p g r a d e s  are completed. 

The work i n c l u d e s  r e p l a c e m e n t  o f  t h e  e x i s t i n g  pump 

A r e c e n t  s t u d y  i n d i c a t e d  t h a t  t h e  e x i s t i n g  
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550,000 2. Upgrade Sanitary Sewer System . . . . . . . . . . . . . . . . . . . . .  

This project provides for modifications to the sanitary sewer system. The work 
includes installing a new lift station to serve the 300 and 400 areas and the installation of 
approximately 4,000 linear feet of 18-inch force main. This project is required to meet 
additional demands on the system caused by the addition of several new facilities. 

b 

3. Rehabilitate Air Conditioning System, Building 303 . . . . . . . . . .  800,000 

This project provides for the rehabilitation of the mechanical and electrical 
systems in the administration wing of the Mission Control Center, Building 30. The work 
includes installation of a new energy-conserving variable air volume system. Associated 
electrical modifications include installation of new lighting fixtures and switches along with 
spot asbestos abatement. 
rehabilitated to provide for an efficient, reliable, and maintainable energy-conserving system. 

The air conditioning and associated lighting system must be 

4 .  Rehabilitate Mechanical Systems Support Buildings 100 Area, 
White Sands Test Facility . . . . . . . . . . . . . . . . . . . . . .  600,000 

This project provides for repair, refurbishment, and/or replacement of major 
heating, ventilating, and air conditioning (HVAC) systems in Buildings 110, 111, 112, 113, 114, 
120, and 121. These are support buildings in White Sands Test Facility (WSTF) 100 Area. Work 
will replace obsolete equipment, include asbestos abatement, and provide control modifications 
for energy conservation. HVAC systems include air handling units, chillers, direct expansion 
refrigeration equipment, air distribution components, humidifiers, and control systems. 

5. Modification of Equipment Receiving Enclosure (7) . . . . . . . . . . .  300,000 

This project provides for modifications to an existing equipment receiving enclosure 
on the Crew Systems Laboratory, Building 7. The work includes the upgrade of the existing area 
by providing a chilled water and steam cooling and heating system for the area, adding a new 
exterior wall along the west side of the enclosure, weather sealing and insulating the area, 
upgrading the ceiling and floor, and correcting drainage problems in the general area. The 
project is required to provide a productive working environment to support development and pre- 
test checkout activities associated with extravehicular activity assembly operations and to 
support development testing of Lunar/Mars life support systems. 
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F.  edv  Space C e n t e r  I K S C )  . . . . . . . . . . . . . . . . . . . . . . . . .  $ 3 r 3 7 0 r 0 0 Q  

1. Replace P i p i n g  Systems,  
U t i l i t y  Annex t o  Orbi ter  P r o c e s s i n g  F a c i l i t y  . . . . . . . . . . . .  900,000 

* T h i s  project p r o v i d e s  fo r  r e p l a c i n g  e x i s t i n g  b u r i e d  h i g h  t e m p e r a t u r e  h o t  water, 
c h i l l e d  water, and  compressed a i r  l i n e s  between t h e  u t i l i t y  annex  a n d  t h e  Orbi te r  P r o c e s s i n g  
F a c i l i t y  (OPF) w i t h  l i n e s  i n s t a l l e d  above ground  e x c e p t  a t  road c r o s s i n g s .  The e x i s t i n g  l i n e s  
are v e r y  d e t e r i o r a t e d  from ground- water  i n t r u s i o n .  F a i l u r e  t o  p r o v i d e  rel iable p i p i n g  s y s t e m s  
c o u l d  r e s u l t  i n  loss of u t i l i t y  service t o  t h e  OPF, i m p a c t i n g  s h u t t l e  o rb i te r  p r o c e s s i n g .  

2 .  Renova te  O c c u p a t i o n a l  H e a l t h  F a c i l i t y  E a s t  Wing I n t e r i o r  . . . . . . .  500,000 

T h i s  p r o j e c t  p r o v i d e s  fo r  r e n o v a t i o n  o f  a p p r o x i m a t e l y  1 4 , 0 0 0  s q u a r e  f e e t  o f  t h e  
O c c u p a t i o n a l  H e a l t h  F a c i l i t y  (OHF) t o  make t h e  e x i s t i n g  f a c i l i t y  more e f f i c i e n t .  T rea tmen t  
rooms, n u r s e s '  s t a t i o n ,  t r iage area, records s t o r a g e ,  p h y s i c i a n s '  examing rooms, p r e v e n t i v e  
med ic ine ,  and  o t h e r  s u p p o r t  space w i l l  be expanded  a n d  r e a r r a n g e d  t o  a f f o r d  e f f i c i e n c y  a n d  
p r i v a c y  f o r  p a t i e n t s .  I n c r e a s e d  medical services work load  f o r  Kennedy Space  C e n t e r  h a s  g r e a t l y  
impacted t h e  OHF c a p a c i t y  t o  p r o v i d e  p h y s i c a l  e x a m i n a t i o n  a n d  t r e a t m e n t  f u n c t i o n s .  The number 
o f  p h y s i c a l  e x a m i n a t i o n  r e q u i r e m e n t s  have  i n c r e a s e d  d r a m a t i c a l l y  over t h e  past f i v e  y e a r s ,  
which h a s  compounded t h e  c u r r e n t  problem. 

3 .  Rep lace  LC-39 Pads  A C B A i r  H a n d l e r s  . . . . . . . . . . . . . . . . .  740 ,000  

. T h i s  project p r o v i d e s  fo r  r ep l acemen t  of f o u r  a i r  h a n d l e r s  i n  t h e  Pad A Pad 
T e r m i n a t i o n  Connec t ion  Room (PTCR) a n d  f o u r  a i r  h a n d l e r s  i n  t h e  P a d  B PTCR. Work a l so  i n c l u d e s  
asbestos removal; r e p l a c e m e n t  o f  p i p i n g ,  v a l v e s ,  and  c o n t r o l s ;  a n d  r e q u i r e d  e lec t r ica l  
m o d i f i c a t i o n s .  The a i r  h a n d l i n g  u n i t s  are 25 y e a r s  o ld  and  t h e  p r e s e n c e  o f  asbestos makes 
p r o p e r  ma in t enance  d i f f i c u l t  o r  impossible. F a i l u r e  o f  t h e s e  u n i t s  w i l l  impac t  l aunch -  
s e n s i t i v e  areas of t h e  s econd  f loor  PTCR a n d  f i r s t  f l o o r  v e h i c l e  UPS u n i t .  

4 .  Modify Hangar AM A i r  C o n d i t i o n i n g  System, Cape C a n a v e r a l  . . . . . . .  590,000 

T h i s  p r o j e c t  w i l l  upg rade  t h e  a i r  c o n d i t i o n i n g  s y s t e m  i n  Hangar AM t o  a s s u r e  p r o p e r  
e n v i r o n m e n t a l  c o n t r o l .  Two e x i s t i n g  c h i l l e d  water l o o p s  w i l l  be c o n n e c t e d  as one  s y s t e m  t o  
p r o v i d e  redundancy  i n  t h e  h i g h  bay  c l ean room.  The c o o l i n g  tower, a i r  h a n d l i n g  u n i t  ( A H U ) ,  and  
c o n t r o l s  w i l l  be r e f u r b i s h e d  and  upgraded .  An e x i s t i n g  25- ton AHU a n d  c o n t r o l s  w i l l  be 
replaced i n  t h e  o f f i c e  areas. The e x i s t i n g  50- ton c h i l l e r  a n d  associated pumps a n d  c o n t r o l s  
w i l l  be replaced. These m o d i f i c a t i o n s  w i l l  correct t h e  i n e f f i c i e n t  o p e r a t i n g  mode a n d  r e d u c e  
t h e  dependency on t empora ry  c h i l l e r s .  
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5. Modify Hydraulic Surge Capacity . . . . . . . . . . . . . . . . . . . .  640,000 

This project provides for installation of a 100,000 gallon capacity sewage surge 
retention facility. Work also includes new pumps, aeration system with associated piping, and 
electrical modifications. The increased load on the sewage treatment plant due to present and 
ptanned new construction necessitates the installation of this surge capacity. 
the plant operators will control flow at a constant design flow and hold peak accumulated 
sewage for treatment at low-flow periods. 

Once installed, 

G. ev Research C m e r  &&U . . . . . . . . . . . . . . . . . . . . . . .  $3.770,00Q 

1. Modifications to Office Space (1192) . . . . . . . . . . . . . . . . .  840,000 

This project provides for modifications to Building 1192 to house computational 
research personnel; advanced, state-of-the-art computer equipment; and the Fluid Mechanics 
Division Office. The modifications consist of constructing new office spaces; replacing the 
lighting, ceiling, floor tiles, and wall finishes; and providing additional electrical power to 
support the computer equipment. The restrooms and air conditioning system will also be 
upgraded to current standards. The modified space will be used by research personnel, computer 
equipment, and office staff. This project will result in disposal of three existing inadequate 
and costly to maintain trailers currently used to house these functions. 

2. Rehabilitation of General Rotor Aeroelasticity Laboratory (647) . . . .  900,000 

This project provides for rehabilitation and modification of the General Rotor 
Aeroelasticity Laboratory located in Building 647 of the E a s t  Area. The rehabilitation 
provides replacement of ceilings, lights, wall finishes, and floor tiles in the high bay area, 
control room, office, lab areas, and shop area. The modifications include constructing an 
enclosure for an existing mobile hydraulic pump stand, construction of an interior room for 
model assembly, and upgrade of restrooms. The project also includes replacement of 
approximately 22,500 square feet of corrugated transite roofing panels with an insulated, pre- 
finished, corrosion resistant, standing seam sheet metal roof system. This project is 
essential to restore the proper environmental and operational conditions to support the model 
setup, checkout, and calibration before testing in the Transonic Dynamics Tunnel. 

3 .  Modifications to the 20-Inch Supersonic Wind Tunnel (1247D) . . . . . .  900,000 

The modifications included in this project are a new closed-loop controlled model 
support system with injection/retraction and projection capability; modification and reuse of 
the existing variable second minimum and diffuser section froin the Langley 6- by 28-Inch 
Transonic Wind Tunnel; installation of a quick-acting, retractable test cabin door; and a new 
exhaust line to the 100-foot sphere 5-foot vacuum duct. Implementation of this project is 
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necessary to meet research schedules and to improve the versatility of the only small, high- 
flow-quality supersonic facility at Langley Research Center. 

4 .  Modifications to Thermal Acoustic Fatigue Apparatus (1221A) . . . . .  730,000 

This project provides for the modification to the Thermal Acoustic Fatigue Apparatus 
(TaFA) located in Building 1221A. The project includes modifications to the air supply and 
regulator to accommodate new acoustic sources; additional acoustic sources to provide a 6 dB 
increase in the noise level and improved spectrum shaping capability; a new horn to couple the 
acoustic sources to the test section; modification of the downstream termination section; new 
removable water-cooled inserts in the test section to reduce the area from 1' x 6' to 1' x 2'; 
and new removable inserts in the horn and transition sections to match the test section 
reduction. These modifications will provide a significant extension of test capability and 
permit the acquisition of dynamic response and sonic fatigue data over a larger proportion of 
the aerospace vehicle flight envelope. These modifications will also correct several acoustic 
deficiencies identified in a recent engineering study of the facility. 

5. Modifications to Shipping and Receiving Building (1206) . . . . . . . . 400,000 

The work provided in this project includes expanding the main shipping/receiving 
loading dock; installing an additional hydraulically operated loading ramp; upgrading the 
restrooms; constructing new office space; replacing four existing roll-up doors and installing 
one new roll-up door; and upgrading the heating, ventilating, and air conditioning system for 
existing offices. The modifications will improve efficiency and safety in the 
shipping/receiving area and free much needed warehouse floor space for warehouse operations. 

H. ter (LeRC) . . . . . . . . . . . . . . . . . . . . . . . . $3.500.  O O Q  

1. Rehabilitation of Electrical System, Building (86) . . . . . . . . . . 900,000 

This project provides for the rehabilitation of the electrical system in the 10x10 
Supersonic Wind Tunnel Office and Control Building (86). The work includes upgrading the power 
distribution system; lighting system rework with high-efficiency fixtures; replacement of fan 
coils and HVAC with tie-in to the Utility Control System (UCS); and installation of lighting 
fixtures, exit/emergency lights, and smoke detection systems. This building is underpowered 
and lighting is inefficient and inadequate. This project will upgrade the electrical system to 
comply with present codes and provide sufficient power and efficient lighting for this 
facility. 
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. . . . . . .  2. Rehabilitation of Mechanical and Electrical Systems (105) 850,000 

This project will provide new variable volume heating, ventilating, and air 
conditioning (HVAC); perimeter heat; and controls in the Materials Processing Lab (105). In 
addition, the electrical power distribution system will be upgraded and the lighting will be 
replaced with modern fixtures. 
and mechanical components. The existing HVAC was installed in 1959 and requires constant 
repair. 
codes and provide sufficient power and lighting for the building. 

As part of this project, asbestos will be removed from piping 

This project will upgrade the electrical and mechanical systems to comply with present 

. . . . . . .  850,000 3. Rehabilitation of Mechanical and Electrical Systems (301) 

This project provides for the rehabilitation of the heating, ventilating, and air 
conditioning (HVAC) and lighting in the office section of the Electric Power Lab (EPL), 
Building 301. The work includes replacement of the lighting fixtures, chiller, heat exchanger, 
pumps, piping, HVAC units, control, and associated architectural and electrical work. The 
existing system was installed in 1961 and has experienced deterioration in condition and 
performance. The new mechanical and electrical systems will provide an efficient, reliable, 
and economical HVAC system for the EPL offices. 

4. Rehabilitation of Mechanical System (302) . . . . . . . . . . . . . . .  900,000 

This project provides for replacement of the existing undersized chillers in the 
Energy Conversion Lab (ECL), Building 302 with two new 100-ton capacity chillers and associated 
controls. In addition, a new ZOO-ton cooling tower and associated pumps, piping and controls 
will be installed. The electrical power will also be upgraded to support the new mechanical 
systems. The existing 30-year-old chillers are undersized and inefficient for air handling 
needs of the air-conditioning system. 

I. e F U  Center W F C I  . . . . . . . . . . . . . . . . . . . . .  $4.050.000 

. . . . . . . . . . . . . . . . .  1. Rehabilitate Industrial Water System 800,000 

This project provides for the replacement of approximately 300 linear feet of 
42-inch diameter water distribution lines and associated valves in the West Test Area. The 
Industrial Water System is critical to the operation of the test stands in this area. The 
piping to be replaced is severely corroded, the valves do not seal properly, and it is not 
economical to continue piecemeal repairs. The new water distribution line will be routed above 
grade rather than below grade to improve accessibility and maintainability, and to reduce the 
schedule impact to the ongoing test operations. 
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2. Rehabilitate and Modify Diesel Cooling System . . . . . . . . . . . . . 900,000 

This project provides for the rehabilitation and modification of the diesel engine 
cooling water system at the West Test Area pumphouse. Existing heat exchangers will be 
restored and independent cooling pumps will be added to each diesel cooling system to assure 
adequate cooling water flow under all operating conditions. The existing heat exchangers are 
deteriorated and heavily corroded. The lack of flow through the heat exchangers is causing 
overheating and subsequent shutdown of the diesel engines during Test Area operations. This 
project significantly reduces the risk of a Test Area shutdown, and reduces operations and 
maintenance costs. 

3. Modifications for Precision Optical Metrology and Assembly ( 4 4 8 7 )  , . . 900,000 

This project provides for the refurbishment of the east end of the laser tube 
adjacent to B-Wing. Work includes installation of heating, ventilation, and air conditioning 
(HVAC) and class lOOK filters. Fixture storage and entrance areas will be added; interior area 
will be refinished to minimize out-gassing and dust contamination. An existing crane will be 
refurbished or replaced to meet clean room requirements. This project also provides for the 
construction of an approximately 2,200 square foot addition at the west end of B-Wing to 
support the 30-foot precision optical metrology vacuum chamber. A covered dock with a 1-ton 
monorail will be installed. All areas will require high purity air and power distribution for 
support equipment. Precision optical metrology, assembly, and test facilities are critical for 
support for multi-program (i.e., Advanced X-Ray Astrophysics Facility (AXAF), Optical Payloads) 
optical research and testing. 

4 .  Modifications to Space Station Engineering 
and Development Building ( 4 7 5 5 )  . . . . . . . . . . . . . . . . . . . 600,000 

This project provides for modifications which consist of converting approximately 
7,000 square feet of central high bay area into a two-story office area. The first floor will 
include a new main entrance lobby, an entry air-lock, administrative offices, and a large 
conference room. The second floor will consist of offices and engineering support areas for 
Center support personnel. This facility has been designated as the development area for the 
environmental control and life support system test bed for Space Station Freedom. All test and 
verification of program development hardware for the laboratory and habitat modules in advance 
of on-orbit assembly is taking place in this facility. This project addresses a shortfall of 
space to house the test and development personnel assigned to support the test program 
de ve 1 opme n t . 
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5. Rehabilitate Exterior of Office Building ( 4 7 4 6 )  . . . . . . . . . . . .  850,000 

This project provides for the rehabilitation of Building 4 7 4 6 .  Work includes 
providing thermal protection to exterior walls by installing insulation, face brick, and new 
glass windows. Also included is the installation of a new sloped metal roof system over the 
e5isting flat roof and modification of the building entrances. 
18,300 square foot facility that was originally designed as a medical clinic but is now being 
used as an office building. This project will upgrade the facility to comply with current 
handicapped and building code standards, and provide an energy-efficient and low-maintenance 
building envelope. 

Building 4 7 4 6  is a 50-year-old, 

I ,  J. s.. . . . . . . . . . . . . . . . . . . . . .  S t 8 0 0 . O O Q  

1. Rehabilitate East Chilled Water Return Piping . . . . . . . . . . . . .  900,000 

This project provides for the restoration and upgrade of approximately 6,000 linear 
feet of overhead chilled water return piping in the External Tank Main Manufacturing Building. 
The new piping will be routed to improve accessibility and maintainability. Work to be done 
also includes the replacement of existing valves, or the addition of new valves, as required. 
The chilled water return system was originally installed in the 1 9 4 0 s  and is very deteriorated. 
Pipe wall thickness has decreased by 50 percent in some areas due to severe corrosion, and 
current configuration does not provide sufficient valves to adequately isolate problem areas 
during outages. Lack of easy access to piping makes piecemeal repairs dif.ficult and costly. 

. . . . . . . . . . . . . . .  900,000 2. Rehabilitate and Modify Substation No. 2 4  

This project provides for the replacement of the existing equipment with two 1,500 
KVA transformers, associated switchgear, and a housekeeping pad. Substation No. 2 4  is 2 6  years 
old, difficult to maintain, and constantly overheating. The substation provides power for 
medical facilities, security and radio communication systems, and a cooling tower. It can no 
longer meet these requirements in its present configuration because of substantial load 
increases since its original installation. 

K. Space Center (SSC) . . . . . . . . . . . . . . . . . . . . . . . . .  $ 3 . 3 5 0 . 0 0 0  

1. Rehabilitate SSME Engine Assembly Building (3203) . . . . . . . . . . .  630,000 

This project provides for the rehabilitation of the Space Shuttle Main Engine (SSME) 
Assembly Building heating, ventilating and air-conditioning (HVAC) systems and associated 
pneumatic/electrical and Utility Control Systems (UCS). The existing HVAC systems and 
pneumatic controls are more than 2 5  years old, difficult to maintain, require high-cost 
replacement of parts, and have exceeded their 20-year normal life expectancy. 
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2 .  Modify U t i l i t y  C o n t r o l  System . . . . . . . . . . . . . . . . . . . . .  820,000 

T h i s  project provides f o r  t h e  m o d i f i c a t i o n  o f  t h e  U t i l i t y  C o n t r o l  System (UCS) a n d  
t h e  h e a t i n g ,  v e n t i l a t i n g  a n d  a i r  c o n d i t i o n i n g  (HVAC) sy s t ems  a t  t h e  V i s i t o r s '  C e n t e r  (B-1200), 
t h e  Data Hand l ing  C e n t e r  (B-1000), Water W e l l  a n d  Pump House #1 (B-3312),  and  t h e  Lock Water 
Supply  Pump S t a t i o n  (B- 2311).  Work i n c l u d e s  t h e  r ep l acemen t  of t h e  pneuma t i c  c o n t r o l s  and  
r e f u r b i s h m e n t  o f  t h e  a i r  h a n d l i n g  u n i t s .  The e x i s t i n g  UCS a n d  HVAC s y s t e m s  are more t h a n  20 
y e a r s  o ld  a n d  n o  l o n g e r  c a n  provide t h e  f u l l  c o n t r o l  a n d  e n e r g y  s a v i n g s  t h a t  c o u l d  be a c h i e v e d  
by a r ep l acemen t  sys t em.  

3.  R e h a b i l i t a t e  13.8KV Electr ical  D i s t r i b u t i o n  System . . . . . . . . . .  900,000 

T h i s  project  provides f o r  t h e  r e h a b i l i t a t i o n  o f  t h e  s w i t c h i n g  capabi l i t i es  of t h e  
13.8kV electr ical  d i s t r i b u t i o n  sys t em.  Work i n c l u d e s  t h e  c o n v e r s i o n  of e x i s t i n g  o i l  s w i t c h e s  
t o  modern g a s  i n s u l a t e d  s w i t h e s .  The e x i s t i n g  o i l  s w i t c h g e a r  i s  a n t i q u a t e d ,  d i f f i c u l t  and  
c o s t l y  t o  m a i n t a i n ,  a n d  several are l e a k i n g  o r  t a k e n  o u t  o f  service t h e r e b y  l i m i t i n g  t h e  
o r i g i n a l  c a p a b i l i t y .  

1ODS Flmt F a c u t v  [WFFL I .  L .  . . . . . . . . . . . . . . . . . . . . . . . .  $2~700 ,000  

Sys tems  i n  B u i l d i n g s  E-107 a n d  E-108 . . . . . . . . . . . . . . . .  470,000 
1. M o d i f i c a t i o n s  t o  t h e  Hea t ing ,  V e n t i l a t i n g ,  and  A i r  C o n d i t i o n i n g  (HVAC) 

T h i s  project provides f o r  m o d i f i c a t i o n  o f  t h e  HVAC s y s t e m s  i n  B u i l d i n g s  E-107 and  
E-108. The work i n c l u d e s  i n s t a l l i n g  l o u v e r s ,  e x h a u s t  f a n s ,  a i r  h a n d l i n g  u n i t s ,  r e f r i g e r a t i o n  
equipment ,  new d u c t  work, s u p p l y  a i r  d i f f u s e r s ,  r e t u r n  a i r  registers, p i p i n g  a n d  c o n t r o l  
valves, a n d  t e m p e r a t u r e  a n d  h u m i d i t y  c o n t r o l s ;  m o d i f i c a t i o n  t o  o u t s i d e  a i r  d u c t  works;  a n d  
t e s t i n g  a n d  b a l a n c i n g  o f  b o t h  t h e  a i r  and  water f l o w s  t o  each f l o o r  o f  t h e  t w o  b u i l d i n g s .  
p r e s e n t  HVAC s y s t e m s  are u n d e r s i z e d  i n  c a p a c i t y  r e s u l t i n g  i n  c o n d e n s a t i o n  c o l l e c t i n g  on t h e  
s u p p l y  a i r  d i f f u s e r s ,  unba l anced  a i r  f low,  mold a n d  m i l d e w  problems, a n d  i r r e g u l a r  t e m p e r a t u r e s  
( h o t  and  cold spots)  t h r o u g h o u t  e a c h  b u i l d i n g .  The m o d i f i c a t i o n  o f  t h e s e  sys t ems  w i l l  provide 
a d e q u a t e  c o o l i n g ,  h e a t i n g ,  a i r  f low,  h u m i d i t y  a n d  t e m p e r a t u r e  c o n t r o l  f o r  equipment  and  
p e r s o n n e l .  

The 

2 .  R e h a b i l i t a t i o n  o f  Launch V e h i c l e  S u p p o r t  B u i l d i n g  (X-35) . . . . . . .  530,000 

T h i s  project  provides f o r  t he  r e h a b i l i t a t i o n  and  m o d i f i c a t i o n  o f  8 ,100  s q u a r e  f e e t  
i n  B u i l d i n g  X-35. I t  r e q u i r e s  t h e  i n s t a l l a t i o n  of a 2,500 s q u a r e  foot metal p a r t i t i o n ;  v i n y l  
backed  R-19 i n s u l a t i o n  w i t h  a n  8 f o o t  p e r i m e t e r  l i n e r ;  h e a t i n g  sys tem;  power p a n e l ,  o u t l e t s  and  
l i g h t i n g ;  restrooms; 7 .5  t o n  b r i d g e  c r a n e ;  15- ton  f i x e d  h o i s t  w i t h  f o o t i n g s  a n d  columns;  1 ,600  
s q u a r e  foot e n c l o s e d  area w i t h  a s t o r a g e  mezzanine  and  s tairs;  a n d  t h e  r e l o c a t i o n  o f  t h e  a i r  
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compressor t o  a n  e x t e r n a l  s h e l t e r .  The r e h a b i l i t a t i o n  o f  B u i l d i n g  X-35 i s  r e q u i r e d  t o  p r o v i d e  
a d e q u a t e  space f o r  s o u n d i n g  r o c k e t  l a u n c h e r  m o d i f i c a t i o n s  a n d  m a i n t e n a n c e .  T h i s  i n c l u d e s  
v a r i o u s  s i z e  l a u n c h e r s  fo r  u s e  on  Wallops I s l a n d ,  a t  remote r a n g e s ,  a n d  other  mobile s i t e s .  

3 .  Modification t o  V e h i c l e  Assembly B u i l d i n g ,  
b White  Sands  T e s t  F a c i l i t y ,  N e w  Mexico . . . . . . . . . . . . . . . . 330,000 

T h i s  pro jec t  p r o v i d e s  f o r  t h e  modification t o  t h e  V e h i c l e  Assembly B u i l d i n g  a t  White 
Sands  T e s t  F a c i l i t y .  The work i n c l u d e s  t h e  i n s t a l l a t i o n  o f  a f i r e  p r o t e c t i o n  s y s t e m  f o r  t h e  
e n t i r e  b u i l d i n g ,  i n c l u d i n g  a 25,000 g a l l o n  s teel  ground  s torage t a n k ;  c o n c r e t e  f o u n d a t i o n ;  pre- 
fabricated metal s h e d ;  f i r e  pump; p i p i n g  a n d  w e t  pipe s p r i n k l e r  s y s t e m ;  packaged  h e a t  pump; 
mechan i ca l  c o n t r o l s  a n d  e l ec t r i ca l  w i r i n g  f o r  t h e  HVAC sys tem;  t h e  removal of a n  ove rhead  door; 
c o n s t r u c t i o n  o f  wal l  p a r t i t i o n ;  i n t e r i o r  f i n i s h e s ;  a n d  t h e  i n s t a l l a t i o n  of p e r s o n n e l  doors i n  
t h e  a l t i t u d e  c o n t r o l  s y s t e m  area .  The c u r r e n t  V e h i c l e  Assembly B u i l d i n g  was c o n s t r u c t e d  i n  t h e  
1960s  a n d  p r o v i d e s  fo r  t h e  i n t e g r a t i o n  a n d  t e s t i n g  o f  p a y l o a d s  l a u n c h e d  a t  t h e  White Sands  
Missile Range.  M o d i f i c a t i o n s  w i l l  p e r m i t  e x p a n s i o n  of t h e  a l t i t u d e  c o n t r o l  s y s t e m  a l i g n m e n t  
area,  provide a c o n t r o l l a b l e  env i ronment  f o r  o p e r a t i o n s ,  a n d  u p g r a d e  t h e  f a c i l i t y  t o  meet 
c u r r e n t  code r e q u i r e m e n t s  o f  f i r e ,  s a f e t y ,  a n d  p r o t e c t i o n  f o r  a m i s s i o n  c r i t i c a l  f a c i l i t y .  

4 .  R e h a b i l i t a t i o n  of Assembly Shop B u i l d i n g  (W-15) . . . . . . . . . . . . 320,000 

T h i s  p ro jec t ,  which p r o v i d e s  f o r  t h e  r e h a b i l i t a t i o n  of B u i l d i n g  W-15, i n c l u d e s  t h e  
d e m o l i t i o n  of i n t e r i o r  p a r t i t i o n s ;  r a i s i n g  t h e  main f l o o r  e l e v a t i o n  w i t h  6 i n c h e s  o f  c o n c r e t e ;  
p a n e l i n g  i n t e r i o r  perimeter of t h e  e x t e r i o r  w a l l s ;  s a n d  b l a s t i n g  a n d  r e f i n i s h i n g  t h e  v e h i c l e  
s h e l t e r ;  i n s t a l l a t i o n  o f  f i r e  p r o t e c t i o n ;  t h e r m a l  windows/doors;  a n d  a n  i n s u l a t e d  overhead 
door. T h i s  b u i l d i n g  was o r i g i n a l l y  b u i l t  f o r  v e h i c l e  a s s emb ly  a n d  check  o u t ,  b u t  was mod i f i ed  
i n t o  a machine shop  a n d  storage area f o r  t h e  S c o u t  p rogram.  T h i s  r e h a b i l i t a t i o n  w i l l  c o n v e r t  
t h e  b u i l d i n g  i n t o  a n  assembly  s h o p  i n  s u p p o r t  of t h e  i n c r e a s e d  number of v e h i c l e s  i n  t h e  
Sounding Rocket  Program. 

5 .  R e h a b i l i t a t i o n  o f  Materials S t o r a g e  B u i l d i n g  ( B- 3 1 )  . . . . . . . . . . 550,000 

T h i s  pro jec t  p r o v i d e s  for  t h e  r e h a b i l i t a t i o n  o f  t h e  Material  Storage B u i l d i n g  
( B- 3 1 ) .  The work i n c l u d e s  t h e  removal of t h e  o r i g i n a l  roof a n d  s u p p o r t  s t r u c t u r e ,  i n t e r i o r  
wood p a r t i t i o n s ,  wood windows, p e r s o n n e l  a n d  o v e r h e a d  doors, a n d  f l oo r  t i l e .  A l s o  i n c l u d e d  i s  
t h e  i n s t a l l a t i o n  of s t r u c t u r a l  s t ee l  s u p p o r t  roof s y s t e m  covered w i t h  a n  elastomeric membrane; 
ove rhead  a n d  p e r s o n n e l  doors; c l e a n i n g  a n d  p a i n t i n g  i n t e r i o r  a n d  e x t e r i o r  masonry wa l l s ;  
t h e r m a l  windows; h e a t i n g ;  l i g h t i n g  a n d  e l e c t r i c a l  service;  pad mounted t r a n s f o r m e r ;  a n d  a f i r e  
p r o t e c t i o n  s y s t e m .  The c u r r e n t  materials storage b u i l d i n g  h a s  h a d  min imal  rework s i n c e  it was 
c o n s t r u c t e d  i n  1945 .  N e w  material  a n d  s y s t e m s  w i l l  s t o p  t h e  d e t e r i o r a t i o n  a n d  l e a k a g e  o f  t h e  
b u i l d i n g ,  a n d  provide t h e  needed  p r o t e c t i o n  a n d  s e c u r i t y  fo r  h i g h- c o s t  ma in t enance  v e h i c l e s  a n d  
equ ipment .  
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M. J,ocat-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .- 

1. M o d i f i c a t i o n  of 70-Meter Antenna Founda t ion ,  
Canbe r r a ,  A u s t r a l i a  . . . . . . . . . . . . . . . . . . . . . . . . .  500,000 

T h i s  project provides a r e i n f o r c e d  c o n c r e t e  r i n g  f o u n d a t i o n  f o r  s u p p o r t  o f  t h e  
a n t e n n a  t o  allow ma in t enance  and  repair  of t h e  h y d r o s t a t i c  b e a r i n g  s y s t e m .  
b e a r i n g  sys tem,  which allows t h e  a n t e n n a  t o  rotate,  h a s  deteriorated. U n l e s s  r e p a i r e d ,  
o p e r a t i o n  o f  t h e  a n t e n n a  w i l l  h a l t ,  a n d  a l l  t r a c k i n g  w i l l  be l o s t .  

The h y d r o s t a t i c  

2 .  M o d i f i c a t i o n  o f  70-Meter Antenna Founda t ion ,  
Madrid, S p a i n  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  360,000 

T h i s  project  provides a r e i n f o r c e d  c o n c r e t e  r i n g  f o u n d a t i o n  f o r  s u p p o r t  of t h e  
a n t e n n a  t o  allow ma in t enance  and  repair  o f  t h e  h y d r o s t a t i c  b e a r i n g  s y s t e m .  The h y d r o s t a t i c  
b e a r i n g  sys tem,  which allows t h e  a n t e n n a  t o  rotate,  h a s  deteriorated.  U n l e s s  r e p a i r e d ,  
o p e r a t i o n  o f  t h e  a n t e n n a  w i l l  h a l t ,  and  a l l  t r a c k i n g  w i l l  be l o s t .  

3 .  M o d i f i c a t i o n  of 70-Meter Antenna Founda t ion ,  
Go lds tone ,  C a l i f o r n i a  . . . . . . . . . . . . . . . . . . . . . . . .  360,000 

T h i s  project  provides a r e i n f o r c e d  c o n c r e t e  r i n g  f o u n d a t i o n  t o  be u s e d  f o r  s u p p o r t  
o f  t h e  a n t e n n a  t o  al low ma in t enance  a n d  r e p a i r  of t h e  h y d r o s t a t i c  b e a r i n g  s y s t e m .  The 
h y d r o s t a t i c  b e a r i n g  sys tem,  which allows t h e  a n t e n n a  t o  ro ta te ,  has deteriorated.  U n l e s s  
repaired, o p e r a t i o n  o f  t h e  a n t e n n a  w i l l  h a l t ,  a n d  a l l  t r a c k i n g  w i l l  be l o s t .  

N .  Exces s  of $250.00Q . . . . . . . . . . . . . .  $220.000 

T o t a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $36,000 ,000  

PROJECT: 

Approximate ly  $50 m i l l i o n  per y e a r  w i l l  be r e q u i r e d  fo r  c o n t i n u i n g  r e h a b i l i t a t i o n  and  
m o d i f i c a t i o n  n e e d s .  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

SUMMARY . 
s bv L o w :  Amount 

Ames Research Center . . . . . . . . . . . . . . . . . . . . . .  $730, 000 

Goddard Space Flight Center . . . . . . . . . . . . . . . . . . .  720, 000 ... Propulsion Laboratory . . . . . . . . . . . . . . . . . . . .  720, 000 

Johnson Space Center . . . . . . . . . . . . . . . . . . . . . . .  1,400, 000 

Kennedy Space . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,070, 000 

Langley Research . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,450, 000 

Lewis .................................... 1,400, 000 ........ Space Flight ......................... 1,400, 000 

Michoud Assembly Facility . . . . . . . . . . . . . . . . . . . .  870, 000 

Stennis Space . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.300. 000 

Wallops Flight Facility . . . . . . . . . . . . . . . . . . . . .  1.250. 000 

Various Locations . . . . . . . . . . . . . . . . . . . . . . . .  445. 000 

Miscellaneous Projects ... in ........ $250. 000 .......... 245.ooo 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $14.000.000 

€%"L 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

. * a  I ,  I .  . , .  
PROJECT TITLE: m t r u c t i o n  of New F w e s  to -a Fac- I 

ess of S750.000 Per Project 

INSTALLATION: 

FY 1994 CoF Estimate: $14.000,000 

FY 1992: $12,900,000 FY 1993: $14,000,000 

T - N S / J I O D  OF PROJECT: Various Locations 

HEADOUARTF.RS OFFIE: Office of Management Systems and Facilities 

These resources will provide for minor facility construction at NASA field Installations and 
Government-owned industrial plants supporting NASA activities. Each project in this program is 
estimated to cost no more than $750,000 and involves either the construction of new facilities 
or additions to facilities. The FY 1994 request of $14 million will improve the usefulness of 
NASA‘s physical plant by changing the utilization of or augmenting the capabilities of various 
facilities. Included in this request are those programmatic and institutional projects that 
are essential to the accomplishment of mission objectives. 

T JUSTIFI-: 

The configuration of NASA‘s physical plant necessarily must respond to changes in utilization 
and adaptions required by changes in technology or in mission needs. Demands are generated by 
research, development, testing, and similar activities. Specific justification for each minor 
construction project is provided under “PPOJECT COST FS-. I# 
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PROJECT: 

Included in the FY 1994 minor construction program are those facility projects for 
institutional or technical facility needs that could be fully identified at the time of 
submission of this budget estimate. Items of work totalling $14 million are included in this 
resource request and have been distilled from a list totalling over $34 million. 
selected on the basis of the relative urgency of each item and the expected return on the 
investment. During the course of the year, the revision of priorities may require changes in 
some of the items to be accomplished. Such changes will be accommodated within the total 
resources allocated. 

Projects were 

These projects represent requirements that must be met in this timeframe to support 
institutional needs and programmatic objectives. The following listing summarizes the cost 
distribution by category of work: 

a. General Purpose Buildings . . . . . . . . . . . . . . . . . . . . . . .  4,395,000 

b. Technical Buildings/Structures . . . . . . . . . . . . . . . . . . . .  9,605,000 
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JECT COST ES-: 

A.  Center (ARC) . . . . . . . . . . . . . . . . . . . . . . . .  $730.000 

1. Modification of Human Performance Research Laboratory (HPRL) 
High Bay (N-262) 730,000 . . . . . . . . . . . . . . . . . . . . . . . . .  

This project provides for construction of a multi-storied structure within the 
existing high bay of the HPRL. The space will include laboratories, offices, shops, and 
general support area. This construction is needed to provide space for the Computational Human 
Factor Research Office, which will relocate from Building N-269. Research requires that this 
office relocate to be in proximity to laboratory and high-bay activities. 

B. . . . . . . . . . . . . . . . . . . . .  $720.000 

1. Construct Composite Materials Laboratory . . . . . . . . . . . . . .  720,000 

This project provides for the construction of an approximately 4,900 square foot 
laboratory building near the northeast corner of the Instrument Construction and Installation 
Laboratory (Building 5). The facility will include a 1,100 square foot assembly area; a 1,000 
square foot composite laboratory including a fume hood; a 940 square foot lay-up and cutting 
room; and a 400 square foot machining/surface preparation room. External to the facility will 
be an autoclave and a walk-in freezer. The remaining space includes 1,460 square feet of 
support functions such as restrooms and mechanical equipment rooms. The facility will also 
include provision of all required utilities. Site work includes storm water management and 
erosion control measures. The Composite Materials Lab will increase the capability to perform 
in-house composite materials research and development instead of using scattered off-site 
locations. 

C. Jet ProDulsion Ilaboratorv (JPLL . . . . . . . . . . . . . . . . . . . . . .  S720.000 
720,000 1. Construct Flight Hardware Fabrication Addition (170) . . . . . . . .  

This project provides for the construction of an approximately 2,000 square foot 
mezzanine over a portion of the existing Sheet Metal Shop for the fabrication and assembly of 
precision flight assemblies and subassemblies. This new enclosed mezzanine will be a class 
100,000 clean fabrication and assembly area accommodating up to 10 technicians. The mezzanine 
will require a vestibule to serve the clean area and will be accessible to the handicapped. 
JPL is developing instruments for various planetary missions which, due to the instruments' 
increasing sensitivity, are required to be fabricated in a clean environment yet still be in 
proximity to the existing sheet metal shop. 
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. . . . . . . . . . . . . . . . . . . . . . . .  D .  $1.400.000 
1. C o n s t r u c t  L a b o r a t o r y  Annex B u i l d i n g  ( 1 4 )  . . . . . . . . . . . . . .  700,000 

b T h i s  project  p r o v i d e s  for  t h e  c o n s t r u c t i o n  o f  a n  a p p r o x i m a t e l y  6 ,000  s q u a r e  f o o t  
a d d i t i o n  t o  t h e  Antenna a n d  T r a c k i n g  Development L a b o r a t o r y ,  B u i l d i n g  1 4 .  The new annex  w i l l  
i n c l u d e  l a b o r a t o r y  a n d  o f f i c e  space. T h i s  a d d i t i o n  i s  r e q u i r e d  t o  s u p p o r t  c r i t i c a l  Space  
S h u t t l e  t a s k s  by  r e l i e v i n g  overcrowded a n d  c o n f i n e d  c o n d i t i o n s .  I t  w i l l  move r e s e a r c h e r s  o u t  
o f  premium l a b o r a t o r y  s p a c e  a n d  i n t o  s u i t a b l e  o f f i c e  space. 

2 .  C o n s t r u c t  Met ro logy  L a b o r a t o r y  A d d i t i o n ,  (343) . . . . . . . . . . .  700,000 

T h i s  project  p r o v i d e s  f o r  t h e  c o n s t r u c t i o n  o f  a n  a p p r o x i m a t e l y  8 ,000  s q u a r e  f o o t  
a d d i t i o n  t o  B u i l d i n g  3 4 3  f o r  t h e  Measurement S t a n d a r d s  a n d  C a l i b r a t i o n  L a b o r a t o r y .  The work 
i n c l u d e s  p r o v i d i n g  a class 100 c l e a n  room, r e l o c a t i o n  o f  s i t e  u t i l i t i e s ,  h e a t i n g ,  c o o l i n g ,  
plumbing, e l ec t r i ca l  power, f i r e  d e t e c t i o n / s u p p r e s s i o n  s y s t e m s ,  a l o a d i n g  dock,  a n d  p a r k i n g  f o r  
25 v e h i c l e s .  T h i s  l a b o r a t o r y  a d d i t i o n  w i l l  e l i m i n a t e  t h e  p r e s e n t  ove rc rowding  i n  t h e  
l a b o r a t o r y  and  provide a s a f e ,  s t a t e - o f - t h e- a r t  f a c i l i t y  for  c a l i b r a t i o n  a n d  r e p a i r s .  

E .  edv  SDace C w  (KSC) . . . . . . . . . . . . . . . . . . . . . . . .  $2.070.000 

1. C o n s t r u c t  Hypergol  O x i d i z e r  Decon tamina t ion  F a c i l i t y  . . . . . . . .  670,000 

T h i s  project  p r o v i d e s  for  t h e  c o n s t r u c t i o n  o f  a h y p e r g o l  o x i d i z e r  r i n s a t e  r e c o v e r y  
and  p r o c e s s i n g  f a c i l i t y .  Work c o n s i s t s  of d e m o l i t i o n  o f  e x i s t i n g  s t o r a g e  t r a n s f e r  s l i p  a n d  
equipment  pad; c o n s t r u c t i o n  o f  a new c o n c r e t e  s l i p  w i t h  sump; c o n s t r u c t i o n  of a new equipment  
slab; c o n s t r u c t i o n  of a 3,750 sq. f t .  minimum covered area f o r  p r o c e s s i n g  equipment  and  storage 
c o n t a i n e r s ;  and  i n s t a l l a t i o n  o f  t a n k s ,  f l u i d  t r a n s f e r  components,  m a n i f o l d s  a n d  associated 
p i p i n g ,  a n d  e lectr ical  m o d i f i c a t i o n s .  Tanker  and  equipment  r i n s a t e  have  r e c e n t l y  been  
c a t e g o r i z e d  as h a z a r d o u s  waste. A c t i v i t i e s  fo r  s a f i n g  t a n k e r s ,  s ampl ing  melons,  drums, 
components and  f l e x  h o s e s  g e n e r a t e  up  t o  20,000 g a l l o n s  o f  h a z a r d o u s  waste a y e a r .  The cost o f  
o f f - s i t e  disposal o f  t h i s  g e n e r a t e d  waste i s  v e r y  h i g h .  The a c t i v a t i o n  o f  t h i s  d e c o n t a m i n a t i o n  
and  p r o c e s s i n g  f a c i l i t y  w i l l  r e d u c e  t h i s  g e n e r a t e d  waste t o  a p p r o x i m a t e l y  2 ,000  g a l l o n s  a n d  
save o p e r a t i o n a l  costs. 

2 .  C o n s t r u c t  T r a n s p o r t e r / C a n i s t e r  F a c i l i t y  O p e r a t i o n s  S u p p o r t  B l d g  . . .  700,000 

T h i s  project  w i l l  p r o v i d e  s p a c e  t o  be u s e d  by  direct  s u p p o r t  p e r s o n n e l  t o  t h e  
t r a n s p o r t e r / c a n i s t e r  f a c i l i t y .  The b u i l d i n g  w i l l  be a p p r o x i m a t e l y  5 ,200 sq. f t .  It w i l l  
provide off ice  space f o r  e n g i n e e r s  a n d  l o c k e r  a n d  b r e a k  areas f o r  t e c h n i c i a n s .  A t o t a l  of  
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approximately 4 5  people w i l l  be housed i n  t h i s  f a c i l i t y .  
between two t r a i l e r s .  To operate i n  a more e f f i c i e n t  manner a l l  personnel need t o  be i n  one 
a rea .  A parking l o t  w i l l  be included a s  p a r t  of t h e  p ro jec t .  

Engineering i s  present ly s p l i t  

3 .  Construct Hydraulic Ground Support Equipment Building . . . . . . . .  700 ,000  
b 

T h i s  pro jec t  provides fo r  t h e  construct ion of a two-story 30 f t .  x 40 f t .  b u i l d i n g  
t o  house o r b i t e r  ground coolant and hydraulic system equipment. Work includes re loca t ion  of a 
portable  page u n i t  e l e c t r i c a l  power; re loca t ion  of f i r e  hydrant and sa fe ty  shower; i n s t a l l a t i o n  
of HVAC, power, and f i r e  protect ion;  and re loca t ion  of environmental cont ro l  s y s t e m  ducts .  
T h i s  p ro jec t  i s  necessary because t h e  current  ground cooling and hydraulic portable  equipment 
has de te r io ra ted  and i s  no longer able  t o  support o r b i t e r  operat ions adequately.  Fixed 
equipment which requires  an environmental enclosure w i l l  be de l ivered  i n  F Y  1 9 9 3 .  
and equipment  w i l l  be u t i l i z e d  on every o r b i t e r  flow through the  O r b i t e r  Processing F a c i l i t y .  

The b u i l d i n g  

F .  ev Research C a e r  (T,aRC) . . . . . . . . . . . . . . . . . . . . . .  $ l 4 A s u X u  - 

1. Construction of Ac t iv i t i e s  Center Conference 
F a c i l i t y  Addition ( 1 2 2 2 )  . . . . . . . . . . . . . . . . . . . . .  7 3 0 , 0 0 0  

T h i s  p ro jec t  provides f o r  the  construction of an addi t ion of approximately 4 , 2 0 0  
square f e e t  t o  e x i s t i n g  b u i l d i n g  1222 fo r  use a s  a conference f a c i l i t y .  The conference area 
can be subdivided i n t o  four or  f i v e  smaller areas  by movable r i g i d  p a r t i t i o n s  and includes a 
mechanical room, s torage space, and connection t o  ex i s t ing  u t i l i t i e s  and landscaping. The work 
includes the  necessary modifications t o  t h e  ex i s t ing  bui lding t o  accommodate the  addi t ion,  
associated u t i l i t y  connections, parking, s i t e  improvements, and landscaping. The new addi t ion 
w i l l  reduce t h e  need f o r  u s e  of off-Center conference f a c i l i t i e s  and allow various 
configurations of the  avai lab le  space. 

2 .  Construction of University Affa i rs  Complex - Training Center . . . .  7 2 0 , 0 0 0  

T h i s  p ro jec t  provides f o r  construct ion of a s ingle- story addi t ion of approximately 
4 ,800  square f e e t  t o  t h e  University Affa i rs  Complex, B u i l d i n g  1 2 1 6 .  The addi t ion w i l l  be 
capable of accommodating a second f l o o r  and w i l l  include te leconferencing rooms, computer- 
or iented t r a i n i n g  room, conference rooms, and t r a d i t i o n a l  classrooms. The pro jec t  w i l l  include 
s i t e  improvements, landscaping, parking, and modifications t o  the  e x i s t i n g  f a c i l i t y  and 
u t i l i t i e s  a s  required t o  accommodate t h e  addi t ion .  Construction of t h i s  f a c i l i t y  w i l l  enhance 
the  Center 's  c a p a b i l i t i e s  t o  provide "state-of- the-ar t"  computer t r a i n i n g  oppor tuni t ies  t o  
present and f u t u r e  s t a f f s .  

C F  15- 5 

II 



I f f i 

G. 1s 3 . . . . . . . . . . . . . . . . . . . . . . .  $1.400.000 

1. Construction of Office Addition, Chemistry Laboratory ( 6 )  . . . . . .  700,000 

This project provides for the construction of an addition to the Chemistry 
Laboratory ( 6 )  of approximately 5,200 gross sq. ft. The one-story addition will be located on 
the southwest side of the building. Existing building systems will be modified or increased in 
capacity to support the addition. The design will allow for a future second floor addition. 
This building addition is required to provide the Aeronautics Directorate the necessary 
personnel space to relieve overcrowded and confined conditions in the existing Chemistry 
Laboratory Building. 

2 .  Construction of Build-Up Area, Power Lift Facility (90) . . . . . . .  700,000 

This project provides for the construction of a new approximately 2,900 sq. ft. 
model build-up building. The building will have a build-up area serviced by an overhead crane, 
test article storage area, and restrooms. Work will include site modifications, HVAC, 
utilities, service air, mechanical, and electrical systems. Model build-up space is required 
to service the expanded needs resulting from activities of the Powered Lift Facility (PLF) and 
the Nozzle Acoustics Test Rig (NATR). This building will provide for the protection of test 
articles and hardware and facilitate improved production time and quality assurance by being 
located adjacent to the research rig. 

H. ace Flight Center (MSFC) . . . . . . . . . . . . . . . . . . . .  $1.400.000 

1. Construct Addition to Aerophysics Building ( 4732 )  . . . . . . . . . .  700,000 

This project provides for construction of an approximately 5,000 square foot addition to 
Building 4732. The addition will be built to match the existing facility, and will include 
required utilities, building systems, interior finishes, an elevator for handicapped access, 
and additional parking. The project also provides for incidental alterations/modifications to 
the existing facility required to accommodate the addition. Construction of this addition will 
allow all test and project engineers of the Aerophysics Division to be located within the same 
complex where their program test activities are performed. 

2 .  Construct Addition for Network Communications ( 4207 )  . . . . . . . .  700,000 

This project provides for construction of an approximately 5,000 square foot 
addition to Building 4207, including approximately 4,500 square feet of raised floor. The 
addition will be built to match the existing facility, and will include required utilities, 
building systems, and interior finishes. Redundant air-handling capacity and uninterruptible 
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power will be provided. The project also provides for incidental alterations/modifications to 
the existing facility required to accommodate the addition. Construction of this addition 
supports current and future mission communications requirements for all NASA locations. 

I. v F a U t v  (m . . . . . . . . . . . . . . . . . . . . . .  $870.000 , ,  

s 

1. Construct Hazardous Waste Transfer Area (218 )  . . . . . . . . . . . .  450,000 

This project provides for upgrading Waste Transfer Area 218 from a temporary storage 
area to a permanent storage area for hazardous waste. Work includes expansion of the 
containment area by approximately 2,500 square feet; installation of an eye wash, an emergency 
shower, an alarm system (pull station type), potable water lines, and lighting; construction of 
a roof structure over the containment area; and construction of a storage area for spill 
response materials. This project will improve safety and reduce operating costs associated 
with maintaining a short-term hazardous waste storage area in compliance with applicable 
Federal and State environmental regulations. 

420,000 2 .  Construct Mezzanine in Facilities Operation Building (320) . . . . .  
This project provides for construction of an approximately 2,000 square foot steel 

mezzanine and alteration of approximately 6,000 square feet of existing space in Building 320. 
Work includes required utilities, building systems, and interior finishes. Building 320 houses 
security offices and vehicle shops. This project will significantly improve the functionality 
of the facility in support of these functions. 

J. SDace Center ISSC) . . . . . . . . . . . . . . . . . . . . . . . .  s- 
1. Construct Addition to Technical Contractor Building ( 2 1 0 8 )  . . . . .  650,000 

This project provides for the addition of approximately 6,600 square feet of office 
building to the rear of Building 2108.  The foundation will be a concrete slab-on-grade. Work 
includes gypsum wallboard on metal studs, ceramic tile in restrooms, suspended acoustical 
ceilings, vinyl tile, HVAC, plumbing, and electrical systems. This addition will consolidate 
the engineering and science department support contractors from eight locations, which will 
greatly enhance the productivity and capability in supporting program requirements. 

. . . . .  2 .  Construct Addition to Engineering Services Building ( 2 1 0 4 )  650,000 

This project provides for an approximately 3,400 square foot addition to the 
Engineering Services Building ( 2 1 0 4 ) .  Construction will include a pre-engineered metal 
building on a concrete slab-on-grade with gypsum wall board, demountable partitions, suspended 
ceilings, HVAC, plumbing and electrical systems, a chilled water system, and an upgrade of the 
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e x i s t i n g  sys t em.  The Engineering Services personnel work under crowded conditions and t h i s  
addi t ion  w i l l  provide t h e  professional  environment required t o  support t h i s  organizat ion.  

K. . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . .  

t 1. Construct Rocket Storage F a c i l i t y  7 2 0 , 0 0 0  

T h i s  p ro jec t  provides f o r  t h e  construct ion of an approximately 8 ,000  sq. f t .  Rocket 
Storage F a c i l i t y  on t h e  north end of Wallops Is land .  The work includes sitework, excavation, 
concrete foundation and f l o o r  s lab ;  e rec t ion  of a pre-engineered metal bui lding w i t h  insulated 
panels;  overhead and personnel doors; e l e c t r i c a l  cont ro ls ,  l i gh t ing ,  heating, and ven t i l a t ion ;  
and high-low temperature alarm system w i t h  a communication l i n e  t o  Is land Damage Control. 
bui lding w i l l  provide a rocket s torage capacity t h a t  cannot be accommodated by any other  
f a c i l i t y  on Wallops Is land because of sa fe ty  dis tance clearances.  
i n  an i so la ted  area on the  north end of the  i s l and  i n  order t o  s a t i s f y  sa fe ty  c r i t e r i a .  

T h i s  

The bui lding w i l l  be located 

. . . . . . .  530,000 

T h i s  p ro jec t  provides f o r  the  construct ion of an approximately 4 , 8 0 0  square foot t w o -  
s to ry  metal building addi t ion t o  the  Sounding Rocket Fabricat ion and Text Complex a t  F- 10.  The 
work includes excavation and removal of e x i s t i n g  concrete aprons; placement of new foundation 
and concrete f loor  s labs ;  the erect ion of a metal b u i l d i n g  addi t ion w i t h  insu la ted  wall and 
roof panels; second f l o o r  deck; f inished walls, f loor s  and c e i l i n g ;  e levator ;  e l e c t r i c  w i r i n g  
and l ight ing;  HVAC; f i r e  protect ion system; and an overhead monorail (3-ton ho i s t  capaci ty)  on 
the  f i r s t  f l o o r .  During preparation f o r  launch operations,  t h e  current  f a c i l i t y  does n o t  
provide adequate space fo r  payload/experiment in teg ra t ion .  T h i s  p ro jec t  w i l l  provide the 
needed addi t ion of fabr ica t ion/ labora tory  space and w i l l  a l s o  provide room f o r  two addi t ional  
payloads t o  be in tegra ted  during peak periods.  

2 .  Construct Payload Fabrication and In tegra t ion  F a c i l i t y  

L. us Lo- . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1. Construct Perimeter Security Fences and Pa t ro l  Road, 

Madrid, Spain 4 4 5 , 0 0 0  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T h i s  pro jec t  provides f o r  t h e  extension of the  perimeter fences and p a t r o l  road t o  

T h i s  project  i s  required t o  enclose land t o  accommodate the  planned FY 

surround addi t ional  land a t  the  complex and includes approximately 1 , 6 5 0  meters of new complex 
perimeter road and approximately 2,375 meters of e x t e r i o r  wire-mesh fence s u i t a b l e  f o r  intruder  
detect ion equipment. 
1993  34-meter Beam Wave Guide antenna and fu ture  antennas. 
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M. s of $750.000 F& . . . . . . . . . . .  $245.ooo 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $14.000,000 

IS PROJECT: 
b 

Approximately $20 million per year will be required for continuing minor construction needs. 

CF 15- 9 





I 

i 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

SUMMARY 

Amount Eue-wL 
Master Planning . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 800,000 CF 16- 1 

Sustaining Engineering Support . . . . . . . . . . . . . . . . . . . . .  1,600,000 CF 16-2 

Preliminary Engineering Reports and 
Related Special Engineering Support . . . . . . . . . . . . . . . . .  4,000,000 CF 16-4. 

Final Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,600,000 CF 16- 4 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $27.000.000 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

I ,  ’ PROJECT TITLE: Facllltv P w  and Design 

FY 1994 CoF Estimate: $77.000.000 

FY 1992: $27,880,000 FY 1993: $23,300,000 

The funds requested in this estimate are required to provide for the following advance planning 
and design activities related to facilities activities and projects where not otherwise 
provided for: 

a. The accomplishment of necessary studies, development and master planning for field 
installation and the provision of continuing engineering support and special engineering 
management and other services. 

b. The preparation of preliminary engineering reports, cost estimates, and design and 
construction schedules. Also includes the preliminary engineering efforts required to initiate 
design-build projects. 

c. The preparation of final construction plans, specifications, and associated cost 
estimates and schedules required to implement construction projects. 

d. The accomplishment of facilities siting and other investigations, studies and reports. 

$800,000 A. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Provides for updating, developing and automating existing field installation master plans. 

This effort includes facility studies, site investigations, and analyses of utility systems. 
The existing utility and civil drawings will be converted into a highly detailed electronic 
database using a computer-aided-design (CADD) system. Topographical features from original 
drawings will be merged electronically to create individual area maps or an entire center map. 
The master plan documents will be updated to reflect as-built conditions and to graphically 
represent the 5-year facility plan baseline for future development. 
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The NASA f i e l d  c e n t e r  master p l a n s  are p e r i o d i c a l l y  u p d a t e d .  The master p l a n s  a re  
e s s e n t i a l  as  r e f e r e n c e  documents  f o r  l a n d  u s e  p l a n n i n g ,  i d e n t i f i c a t i o n  of p h y s i c a l  
r e l a t i o n s h i p s  of f a c i l i t i e s ,  a n d  proper o r i e n t a t i o n  a n d  a r r a n g e m e n t  of f a c i l i t i e s .  
R e p r e s e n t a t i v e  c a n d i d a t e s  f o r  FY 1 9 9 4  master p lann ing  are as follows: 

1. Ames R e s e a r c h  C e n t e r  

An u p d a t e  o f  t h e  f a c i l i t i e s  i n v e n t o r y  base t o  i n c l u d e  c u r r e n t  u t i l i z a t i o n  w i t h  
emphas i s  on changes  c a u s e d  by r e c e n t  f a c i l i t y  c o n s t r u c t i o n  a n d  m o d i f i c a t i o n s .  

2 .  M a r s h a l l  Space  F l i g h t  C e n t e r  

An u p d a t e  t o  ref lect  a s - b u i l t  c o n d i t i o n  of f a c i l i t i e s  and  u t i l i t y  s y s t e m s  w i t h  
emphas i s  on changes  c a u s e d  by r e c e n t  f a c i l i t y  c o n s t r u c t i o n  a n d  m o d i f i c a t i o n s .  

B .  - E n g i D e e r i n a  Supgprt . . . . . . . . . . . . . e . . . . . .  $1.600.000 
P r o v i s i o n s  f o r  f a c i l i t y  s t u d i e s  and s p e c i f i c  e n g i n e e r i n g  s u p p o r t  c o n t i n u e  i n  i m p o r t a n c e  as  

e v i d e n c e d  i n  r e c e n t  years .  These  e f f o r t s  are i m p o r t a n t  due  t o  c h a n g i n g  cost t r e n d s  i n  
c o n s t r u c t i o n  materials and f u e l s ;  t h e  o p e r a t i o n  a n d  m a i n t e n a n c e  cos t s  f o r  t h e  p h y s i c a l  p l a n t ;  
and  e n e r g y  c o n s e r v a t i o n  and  e f f i c i e n c y .  

The f o l l o w i n g  items a re  i n c l u d e d  i n  t h e  FY 1 9 9 4  r e q u i r e m e n t s :  

1. B u i l d i n g  R e s e a r c h  Board 

Covers  a n n u a l  s u p p o r t  t o  t h e  Federal C o n s t r u c t i o n  C o u n c i l ’ s  ( F C C )  o p e r a t i o n s  and 
p r o v i d e s  fo r  specia l  s t u d i e s  t h a t  t h e  C o u n c i l  w i l l  perform t h r o u g h o u t  FY 1 9 9 4  t o  h e l p  advance  
t h e  s c i e n c e  and  t e c h n o l o g y  o f  F e d e r a l  Government b u i l d i n g  and  c o n s t r u c t i o n .  The FCC i s  
s u b o r d i n a t e  t o  t h e  B u i l d i n g  R e s e a r c h  Board, N a t i o n a l  Academy of  S c i e n c e s ,  and  i t s  a c t i v i t i e s  
are s u p p o r t e d  by  NASA and  o t h e r  F e d e r a l  a g e n c i e s  w i t h  s imilar  c o n s t r u c t i o n  programs. 

2 .  F a c i l i t y  O p e r a t i o n  a n d  Maintenance  A n a l y s i s  

P r o v i d e s  f o r  s t u d i e s  and  e n g i n e e r i n g  s u p p o r t  where n o t  o t h e r w i s e  p r o v i d e d  f o r ,  a t  
NASA f i e l d  i n s t a l l a t i o n s  re la t ive  t o  f u n c t i o n a l  management o f  m a i n t e n a n c e ,  a u t o m a t e d  
m a i n t e n a n c e  management s y s t e m s ,  and  f a c i l i t i e s  c o n d i t i o n  a s s e s s m e n t s .  I n c l u d e d  i n  t h i s  
a c t i v i t y  are f i e l d  s u r v e y s  t o  be c o n d u c t e d  a t  selected NASA f i e l d  i n s t a l l a t i o n s  t o  e v a l u a t e  t h e  
e f f e c t i v e n e s s  a n d  e f f i c i e n c y  of t h e  o p e r a t i o n s  a n d  m a i n t e n a n c e  management a c t i v i t i e s ,  and t o  
i d e n t i f y  p o s s i b l e  improvements  i n  p r o d u c t i v i t y .  
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3. Value Engineering, Cost Validations and Analyses 

Provides for engineering services to improve cost-effectiveness of facility projects 
by subjecting project design criteria, specifications and working drawings for specific 
material components and systems to detailed independent reviews by engineering specialists. 
Also provides services necessary to predict and validate facility costs to aid in resources 
planning. 

4 .  Facilities Utilization Analyses 

Provides for the analyses of agencywide facilities utilization data covering (1) 
office and other types of building space; ( 2 )  designate major technical facilities; and (3) 
special studies comparing the utilization of technical facilities which are similar in type or 
capability, such as wind tunnels. Such analyses provide for (1) insights into and development 
of better methods of identifying underutilized facilities; ( 2 )  improved techniques to quantify 
level of facilities use; and (3) actions to improve facilities utilization. Work provides for 
review of each installation's inventory data base in support of the facilities utilization 
program. Surveys are necessary to validate the reported data in relation to a specific problem 
or need, and to assist in providing a credible foundation for plans to improve the use of 
facilities. 

5 .  Facilities Management Systems 

Provides for continued engineering support for the technical updating of NASA's 
master text construction specifications to reflect the use of new materials, state-of-the-art 
construction techniques and current references to building codes and safety standards. Also 
included is the ongoing effort to improve the NASA construction project status reporting and 
data system. 

6. Independent Analysis and Third Party Reviews 

Provides the technical and engineering support analyses, designs, and reviews 
required to verify, confirm and ensure suitability of construction designs within the project 
cost estimates. 

7 .  Facilities Engineering Metrication 

Required to support the transitioning of NASA facilities engineering designs and 
specifications from the English inch-pound system to metric, as required by Presidential 
Executive Order 12770 of July 25, 1991. 
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ted SD- F n g i n e e r i n g S u p D o r t  $4.000.000 
C. ' P r e l l m l n a r y  F n g h e e r b g  R e D o r t s  and . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  (3 ,500 ,000)  1. P r e l i m i n a r y  E n g i n e e r i n g  Reports (PERs) 

T h i s  estimate provides f o r  p r e p a r a t i o n  of PERs, i n v e s t i g a t i o n s ,  a n d  project  s t u d i e s  
related t o  proposed f a c i l i t y  projects  i n  t h e  FY 1996 a n d  FY 1997 C o n s t r u c t i o n  o f  F a c i l i t i e s  
programs. These  reports  are required t o  permit t h e  e a r l y  a n d  t i m e l y  deve lopment  o f  t h e  most 
s u i t a b l e  project  t o  meet t h e  s ta ted programmatic a n d  f u n c t i o n a l  needs.  Reports provide basic  
data, cost estimates a n d  s c h e d u l e s  r e l a t i n g  t o  f u t u r e  b u d g e t a r y  proposals .  T h i s  r e q u e s t  
provides f o r  PERs associated w i t h  proposed c o n s t r u c t i o n .  

The estimated cost of PER s u p p o r t  f o r  FY 1996 c o n s t r u c t i o n  p ro jec t s  i s  $3,000,000,  
which w i l l  permit u p d a t i n g  o f  PERs  fo r  $40 t o  $60 m i l l i o n  i n  c o n s t r u c t i o n ,  a n d  t h e  development  
of new PERs f o r  a n  a d d i t i o n a l  $140  t o  $150 m i l l i o n  i n  p ro jec t s .  

An a d d i t i o n a l  $500,000 h a s  been  i n c l u d e d  i n  t h i s  l i n e  f o r  t h e  c o m p l e t i o n  o f  new P E R s  
for  a p p r o x i m a t e l y  $20 t o  $30 m i l l i o n  of c o n s t r u c t i o n  p r o j e c t s  which w i l l  be h i g h  p r i o r i t y  
c a n d i d a t e s  f o r  i n c l u s i o n  i n  t h e  FY 1997 C o n s t r u c t i o n  o f  F a c i l i t i e s  p rogram.  The a c t i v i t y  
associated w i t h  F Y  1997 w i l l  be c o n f i n e d  t o  t h e  h i g h e s t  p r i o r i t y  c a n d i d a t e s .  

2 .  Related S p e c i a l  E n g i n e e r i n g  S u p p o r t  . . . . . . . . . . . . . . .  (500 ,000)  

T h i s  estimate provides f o r  i n v e s t i g a t i o n s  a n d  pro jec t  s t u d i e s  re la ted  t o  p roposed  
f a c i l i t y  projec ts  t o  be i n c l u d e d  i n  t h e  s u b s e q u e n t  C o n s t r u c t i o n  o f  F a c i l i t i e s  p r o g r a m s .  Such 
s t u d i e s  i n v o l v e  documen ta t i on  a n d  v a l i d a t i o n  of " a s- b u i l t "  c o n d i t i o n s ,  s u r v e y / s t u d y  o f  p r e s e n t  
c o n d i t i o n  o f  s u c h  items as  r o o f i n g  a n d  c o o l i n g  towers, u t i l i t y  p l a n t  c o n d i t i o n  a n d  o p e r a t i o n a l  
modes, a n d  o t h e r  l i k e  s t u d i e s .  These  s t u d i e s  a re  r e q u i r e d  t o  a l low f o r  t h e  t i m e l y  development  
o f  projects  t o  meet t h e  s ta ted f u n c t i o n a l  n e e d s  a n d  t o  p r o v i d e  basic  da t a ,  cost es t imates  and  
s c h e d u l e s  f o r  re la ted  f u t u r e  b u d g e t a r y  proposals.  

D. De- . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $20.600.000 

The amount r e q u e s t e d  w i l l  provide f o r  t h e  p r e p a r a t i o n  o f  d e s i g n s ,  p l a n s ,  d r a w i n g s ,  a n d  
s p e c i f i c a t i o n s  n e c e s s a r y  for  t h e  accompl i shment  of p r o j e c t s .  Projects  i n v o l v e d  are  p l a n n e d  f o r  
i n c l u s i o n  i n  t h e  FY 1995 a n d  FY 1996 programs. The g o a l  i s  t o  o b t a i n  bet ter  f a c i l i t i e s  on l i n e  
ea r l i e r  a t  a lower cos t .  

T h e  r e q u e s t  w i l l  provide f o r  f i n a l  d e s i g n  work associated w i t h  c o n s t r u c t i o n  p roposed  f o r  
t h e  FY 1995 program, estimated t o  cost $230 t o  $250 m i l l i o n ,  a n d  f o r  $30 t o  $ 4 0  m i l l i o n  o f  h i g h  
p o t e n t i a l  projects  p roposed  f o r  t h e  FY 1996 program. The f i n a l  d e s i g n  amount i n c l u d e d  f o r  FY 
1995 c a n d i d a t e s  a n d  f o r  r e s i d u a l  r e q u i r e m e n t s  o f  t h i s  n a t u r e  which have  accumula t ed  f rom p r io r  
y e a r s  a c t i v i t i e s  i s  $17 ,700 ,000 .  For FY 1996 $2 ,900 ,000  i s  i n c l u d e d  a n d  d e s i g n  a c t i v i t y  w i l l  
be c o n f i n e d  t o  t h e  h i g h e s t  p r i o r i t y  c a n d i d a t e s .  

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 2 7 , 0 0 0 , 0 0 0  CF 16-4 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

SUMMARY 

FNVIRONMENTATI C O W  JiIANCE AND RESTORATION 

* 

s by 1,ocation: Amount 

Ames Research Center . . . . . . . . . . . . . . . . . . . . . .  $2.950. 000 

Jet Propulsion Laboratory . . . . . . . . . . . . . . . . . . . .  2.800. 000 

Johnson Space Center . . . . . . . . . . . . . . . . . . . . . .  950. 000 

Kennedy Space Center . . . . . . . . . . . . . . . . . . . . . .  5.500. 000 

Langley Research Center . . . . . . . . . . . . . . . . . . . . .  4.910. 000 

Lewis Research Center . . . . . . . . . . . . . . . . . . . . . .  6.300. 000 

Marshall Space Flight Center . . . . . . . . . . . . . . . . . .  2.890. 000 

Michoud Assembly Facility . . . . . . . . . . . . . . . . . . . .  3.000. 000 

Stennis Space Center . . . . . . . . . . . . . . . . . . . . . .  2.500. 000 

Wallops Flight Facility . . . . . . . . . . . . . . . . . . . . .  2.100. 000 

White Sands Test Facility . . . . . . . . . . . . . . . . . . . .  2.230. 000 

Various Locations . . . . . . . . . . . . . . . . . . . . . . . .  1.170. 000 

Miscellaneous Projects Not in Excess of $250. 000 Each . . . . . .  2.750. 000 

Remedial Investigations. Feasibility Studies. Assessments. 
. . . . . . . . . .  Studies. Design. and Related Engineering 2axuQQ 

Paae No. 
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Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $50.000. 000 
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CONSTRUCTION OF FACILITIES 

FISCAL YEAR 1994 ESTIMATES 

PROJECT TITLE: F.n vironmental C o m D u c e  and Restation Proaram 

INSTALLATION: Varhus Locations 

FY 1994 CoF Estimate: $50.000,000 

FY 1992 : $36,000,000 FY 1993: $40,000,000 

COGNIZANT INSTqWIATIONS/LOCATIONS OF PROJECT: Various Locations 

1: Office of Management Systems and Facilities 

Y PURPOSE AND SCOPE: 

These resources will provide for studies, assessments, remedial investigations, feasibility 
studies, design, related engineering, and remedial action projects for environmental compliance 
and restoration measures at NASA field installations, Government-owned industrial plants 
supporting NASA activities, and other locations where NASA operations have contributed to 
environmental problems and NASA is obligated to contribute to cleanup costs. In addition, these 
resources will be used to acquire land if necessary to implement environmental compliance 
and restoration measures. 
mandatory environmental statutory requirements and standards. The resources authorized and 
appropriated pursuant to this program may not be applied to other activities. 
includes studies or assessments to determine compliance status agd options for remedial action; 
conduct of prescribed remedial investigations and feasibility studies as required by Federal 
environmental laws; and performance of environmental restoration, hazardous waste removal and 
disposal, cleanups, and closures. 

The purpose of this program is to enable NASA to comply with 

The program 

ICATION/DESCRIPTIm: 

Proposed environmental compliance and restoration projects and activities for Fiscal Year 1994 
total $50 million which has been distilled from requests of approximately $75 million. This 
program represents only a modest request in relation to the total requirements for 
environmental compliance and restoration that must be implemented within the next several 
years. Based on relative urgency and potential health hazards, the following listed projects 
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are the highest priority requirements currently planned for accomplishment in FY 1994 .  
Deferral of these necessary remedial measures would preclude NASA from complying with 
environmental requirements and jeopardize critical NASA operations. The remedial 
investigations, feasibility studies, assessments, design, and related engineering costs are 
estimated to be approximately $9,950,000. 
not been described or identified by specific location. The estimated cost of these projects is 
$2,750,000. As studies, assessments, remedial investigations, feasibility studies, and designs 
progress and as new discoveries or regulatory requirements change, it is expected that 
priorities may change and revisions of the activities and projects may be necessary. 

The following listing summarizes broad categories of effort to be undertaken with projects of 
an estimated cost of over $250,000: 

Projects estimated to cost less than $250,000 have 

a. Replacement of Underground Storage Tanks . . . . . . . . . . . . . . .  $5,440,000 

b. Rehabilitation/Replacement of Polychlorinated Biphenyl (PCB) 
Transformers . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860,000 

c. Hazardous Waste Corrective Actions/Cleanups . . . . . . . . . . . . . .  27,030,000 
1,270,000 

1,500,000 

1,200,000 

d. Hazardous Waste Storage and Control . . . . . . . . . . . . . . . . . .  
e. Oil Spill Prevention and Control . . . . . . . . . . . . . . . . . . .  
f. Air and Water Pollution Control . . . . . . . . . . . . . . . . . . . .  

CF 1 7- 2  
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PROJECT COST ESTIMATES: 

A.  s Reseazch Center ( A K L  . . . . . . . . . . . . . . . . . . . . . . . . .  $2,950.00Q 

1. National Full- scale Aerodynamics Complex Underground Storage 
. . . . . . . . . . . . . . . . . . . . . .  Tank Replacement ( N 2 2 1 B )  300 ,000  

T h i s  pro jec t  provides f o r  t h e  removal and replacement of an underground s torage tank 
b 

(UST) system and f o r  s i t e  remediation adjacent t o  Building 2 2 1 B .  The s ing le  wall  UST i s  
located i n  a contaminated area preventing t h e  e f f e c t i v e  u s e  of the  current  vadose zone leak 
detect ion sys t em required by UST regulat ions.  The  UST s y s t e m  w i l l  be removed and replaced w i t h  
a new double wall tank system w i t h  leak de tec t ion  and monitoring t o  prevent product releases  i n  
conformance w i t h  regulatory requirements. The pro jec t  a l s o  includes the  removal/treatment of 
contaminated s o i l ,  as  needed f o r  construct ion.  The pro jec t  i s  required f o r  compliance w i t h  the 
Federal Resource Conservation and Recovery A c t  ( R C R A ) ,  s t a t e ,  and loca l  regula t ions .  

2 .  Remediation of Groundwater Contamination, 
. . . . . . . . . . .  500,000 Middlefield-Ellis-Whisman (MEW) Superfund S i t e  

T h i s  p ro jec t  w i l l  continue t o  provide fo r  N A S A ’ s  contr ibut ion t o  t h e  remediation of 
groundwater contamination from t h e  MEW Superfund s i t e .  Ames has been designated a po ten t i a l ly  
responsible par ty  (PRP)  by t h e  Environmental Protect ion Agency ( E P A )  f o r  the  MEW s i t e  
contamination. The pro jec t  provides a port ion of the  f u n d s  needed t o  t r e a t  and remove 
chlorinated solvents ,  metals, and petroleum hydrocarbon contamination i n  a groundwater plume 
current ly  extending u n d e r  the  Ames s i t e .  T h i s  p ro jec t  i s  covered b y  a Record of Decision (ROD) 
under  the  Comprehensive Environmental Response, Compensation and L i a b i l i t y  Act (CERCLA) w i t h  
the  EPA and by s t a t e  and loca l  regula t ions .  

. . . . . . . . . . . . . . . . . . .  350,000 3 .  Remediation of Agricul tural  S i t e  

T h i s  pro jec t  provides f o r  s i t e  remediation of t h e  former a g r i c u l t u r a l  s i t e  adjacent 
t o  Building N267.  The s o i l  and/or groundwater a t  t h i s  s i t e  i s  contaminated w i t h  metals, o i l s ,  
and f u e l  components released from past  p rac t i ces  and aboveground s torage tanks and drums 
previously located a t  t h i s  s i t e .  A s  t h e  extent  of the  contamination i s  assessed and evaluated, 
remedial ac t ion  a l t e r n a t i v e s  may involve excavation and/or treatment or  capping of s o i l  t o  
prevent contaminant migration. The s i t e  remediation and closure w i l l  comply w i t h  Federal and 
s t a t e  regulat ions and standards enforced by the  Santa Clara Valley Water D i s t r i c t .  

. . . . . . . . . . . .  1,800,000 4 .  Fuel System Replacement and Remediation ( N 2 1 1 )  

T h i s  p ro jec t  i n i t i a t e s  the  work t o  provide f o r  t h e  removal, replacement and s i t e  
remediation of the  f u e l  system used by F l ight  Operations located i n  Building 2 1 1 .  Leak 
detect ion and monitoring, s p i l l  containment and s i t e  cleanup a re  required t o  conform w i t h  UST 
regulatory requirements. T h i s  project  provides f o r  the removal of ex i s t ing  tanks,  p i p i n g  and 
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a p p u r t e n a n c e s ;  s o i l  a n d  g roundwate r  r e m e d i a t i o n  as  needed f o r  c o n s t r u c t i o n ;  a n d  i n s t a l l a t i o n  of 
a d e f u e l i n g  t a n k ,  f u e l i n g  p i t s ,  d o u b l e- w a l l e d  s u p p l y  p i p i n g  a n d  l e a k  d e t e c t i o n  s y s t e m  which i s  
fed by a c e n t r a l  s u p p l y  s y s t e m .  The project  i s  r e q u i r e d  t o  comply w i t h  Federal  RCRA, S t a t e  of 
C a l i f o r n i a  a n d  local r e g u l a t i o n s .  

B .  Jet  PrQR!LJsion J , a b o r a t o r v  (JPL) . . . . . . . . . . . . . . . . . . . . . .  $2,800.00Q 

1. Cleanup  of Ar royo  Seco  Groundwater  C o n t a m i n a t i o n  2 ,000,000 
b 

. . . . . . . . . . .  
T h i s  project  provides fo r  c o n t i n u a t i o n  o f  t h e  g roundwate r  c l e a n u p  e f f o r t  o f  t h e  

Arroyo Seco  a q u i f e r  c o n t a m i n a t i o n .  Sampl ing  and  t e s t i n g  o f  g r o u n d w a t e r  i n  t h e  v i c i n i t y  o f  J P L  
c o n f i r m e d  t h e  p r e s e n c e  of t r i c h l o r o e t h y l e n e ,  c a r b o n  t e t r a c h l o r i d e ,  a n d  t e t r a c h l o r o e t h y l e n e  
b e n e a t h  t h e  s i t e  and  n e a r b y  p r o d u c t i o n  wells,  i n  e x c e s s  o f  Federal a n d  S t a t e  o f  C a l i f o r n i a  
s t a n d a r d s .  The project  p r o v i d e s  f o r  ongo ing  a s s e s s m e n t s  and  s t u d i e s  t o  c o n t i n u e  t o  i d e n t i f y  
t h e  e x t e n t  of t h e  c o n t a m i n a t i o n  and  d e t e r m i n e  remedial a l t e r n a t i v e s ,  and  for  t h e  payment o f  
s t a t e  o v e r s i g h t  costs as r e q u i r e d  b y  t h e  F e d e r a l  F a c i l i t i e s  Agreement (FFA).  T h i s  s i t e  i s  
l i s t e d  i n  t h e  E P A ' s  " N a t i o n a l  P r i o r i t i e s  L i s t "  a n d  therefore i s  s u b j e c t  t o  t h e  p r o v i s i o n s  of 
t h e  Comprehensive Env i ronmenta l  Response,  Compensat ion and L i a b i l i t y  A c t  (CERCLA) . 

2 .  C o n s t r u c t  A i r  P o l l u t i o n  C o n t r o l  U n i t s  . . . . . . . . . . . . . . . . .  800 ,000  

T h i s  project  w i l l  i n i t i a t e  t h e  work  t o  provide fo r  t h e  c o n s t r u c t i o n  o f  a i r  p o l l u t i o n  
c o n t r o l  d e v i c e s  and  i n s t a l l a t i o n  of e m i s s i o n  m o n i t o r i n g  s y s t e m s  a t  JPL-Oak Grove f a c i l i t i e s .  
These  c o n t r o l  a n d  m o n i t o r i n g  devices are r e q u i r e d  t o  comply w i t h  t h e  e m i s s i o n  r e d u c t i o n  
r e q u i r e m e n t s  b e i n g  i n c o r p o r a t e d  as  p a r t  o f  t h e  S o u t h  Coast A i r  Q u a l i t y  Management Dis t r i c t  
(SCAQMD) a i r  p o l l u t i o n  c o n t r o l  r e g u l a t i o n s .  The work i n v o l v e s  t h e  a d d i t i o n  of e m i s s i o n  c o n t r o l  
d e v i c e s  t o  equipment  i n  order t o  c o n t r o l  a n d  r e d u c e  e m i s s i o n  l e v e l s  a n d  comply  w i t h  c u r r e n t  and 
p e n d i n g  Federal, s ta te ,  a n d  loca l  a i r  q u a l i t y  r e g u l a t i o n s .  

on SDace C e n t e r  (JSC) . . . . . . . . . . . . . . . . . . . . . . . . .  C .  $950.000 

1. Upgrade Hazardous  Waste S t o r a g e  F a c i l i t y  (358) . . . . . . . . . . . .  9 5 0 , 0 0 0  

T h i s  p ro jec t  p r o v i d e s  f o r  m o d i f i c a t i o n s  t o  t h e  h a z a r d o u s  waste storage f a c i l i t y  and  
p r o c e s s i n g  areas t o  r e d u c e  waste a t  t h e  Johnson Space  C e n t e r  a n d  t o  meet permit  s t a n d a r d s  a n d  
p r o v i d e  safe o p e r a t i o n  of t h e  f a c i l i t y .  T h i s  project  i s  r e q u i r e d  t o  b r i n g  JSC i n t o  compl iance  
w i t h  c u r r e n t  r e g u l a t i o n s  r e g a r d i n g  h a z a r d o u s  waste s torage.  The e x i s t i n g  s torage f a c i l i t y  does 
n o t  meet s t a n d a r d s  f o r  emergency egress u n d e r  c o n t i n g e n c y  p l a n  r e q u i r e m e n t s  u n d e r  40 C F R  2 6 4 ,  
S u b p a r t  C .  O t h e r  u p g r a d e s  are r e q u i r e d  t o  p r e v e n t  p o t e n t i a l  c o n t a m i n a t i o n  d u r i n g  waste 
h a n d l i n g  and  t o  make more e f f e c t i v e  u s e  of t h e  area a v a i l a b l e .  T h i s  i n c l u d e s  t h e  i n s t a l l a t i o n  
of t a n k s ,  a lift s t a t i o n ,  t r e a t m e n t / r e c o v e r y  u n i t s  and associated e q u i p m e n t .  
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D .  edv Space Center (KSC) . . . . . . . . . . . . . . . . . . . . . . . . .  $5.500.000 
. . . . . .  1. Groundwater Remediation, Component Cleaning F a c i l i t y  (CCF)  1 , 0 0 0 , 0 0 0  

T h i s  p ro jec t  provides f o r  t h e  cleanup and remediation of s o i l  and groundwater 
contaminants i n  t h e  area of the  CCF l ab .  Preliminary inves t iga t ions  indica te  t h a t  t h e  s o i l  and 
gfoundwater i n  t h e  area of CCF have been contaminated w i t h  solvents  and metals.  
involves s o i l  removal and treatment,  groundwater well i n s t a l l a t i o n s ,  groundwater treatment 
system i n s t a l l a t i o n ,  and remediation. T h i s  pro jec t  i s  required f o r  compliance w i t h  t he  Federal 
Resource Conservation and Recovery Act ( R C R A ) ,  s t a t e ,  and l o c a l  regula t ions .  

T h i s  project  

. . . . . . . . . . . . . . . .  1,000,000 2 .  Groundwater Remediation, Area 55, CCAFS 

T h i s  p ro jec t  provides f o r  t h e  cleanup and remediation of s o i l  and groundwater 
contaminants i n  Area 55, which i s  located a t  the  Cape Canaveral A i r  Force S t a t i o n .  Preliminary 
inves t iga t ions  indica te  t h a t  t h e  s o i l  and groundwater i n  Area 55 have been contaminated w i t h  
so lvents .  T h i s  project  provides fo r  s o i l  removal and treatment,  groundwater well 
i n s t a l l a t i o n s ,  groundwater treatment system i n s t a l l a t i o n ,  and remediation. T h i s  p ro jec t  i s  
required fo r  compliance w i t h  RCRA, s t a t e ,  and loca l  regula t ions .  

. . . . . . . . . .  1,500,000 3 .  Groundwater Remediation, Launch Complex 3 6  (LC-36) 

T h i s  p ro jec t  provides f o r  the  cleanup and remediation of s o i l  and groundwater 
contaminants i n  LC 3 6 .  Preliminary inves t iga t ions  indica te  t h a t  t h e  s o i l  and groundwater have 
been contaminated w i t h  so lvents .  T h i s  p ro jec t  provides f o r  s o i l  removal and treatment,  
groundwater well i n s t a l l a t i o n s ,  groundwater treatment system i n s t a l l a t i o n ,  and  remediation. 
T h i s  p ro jec t  i s  required f o r  compliance w i t h  RCRA, s t a t e ,  and loca l  regula t ions .  

4 .  PCB/Groundwater Remediation a t  the  Non-Destruct 
. . . . . . . . . . . . . . . . . . . . . . .  Test Laboratory (NDTL) 1 , 5 0 0 , 0 0 0  

T h i s  pro jec t  provides f o r  s i t e  remediation of hydrocarbons and photo processing 
waste contaminants t o  surface water, s o i l s ,  and groundwater a t  the  NDTL. I n  addi t ion ,  a room 
w i t h i n  NDTL has been found t o  be contaminated w i t h  polychlorinated biphenyls ( P C B s ) .  T h i s  
p ro jec t  involves the  excavation, treatment,  removal, and d isposa l  of contaminated s o i l s ;  
i n s t a l l a t i o n  of groundwater wells and recovery and treatment systems; and the  removal, 
disposal ,  and replacement of PCB contaminated concrete.  T h i s  p ro jec t  i s  required f o r  
compliance w i t h  RCRA, s t a t e ,  and loca l  regula t ions .  
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. . . . . . . . . . .  5 .  I n d u s t r i a l / L C - 3 9  A r e a s  PCB T r a n s f o r m e r  R e t r o f i l l  500 ,000  

T h i s  pro jec t  w i l l  c o n t i n u e  t h e  p o l y c h l o r i n a t e d  b i p h e n y l  (PCB) t r a n s f o r m e r  r e t r o f i l l  
i n  t h e  i n d u s t r i a l  and  Launch Complex 39  (LC-39) areas.  T h i s  p ro jec t  i n v o l v e s  t h e  r e t r o f i l l  of 
a p p r o x i m a t e l y  2 5  t r a n s f o r m e r s .  Upon removal o f  t h e  PCB c o n t a i n i n g  o i l ,  t h e  t r a n s f o r m e r s  w i l l  
be c l e a n e d ,  f l u s h e d ,  a n d  r e f i l l e d  w i t h  i n s u l a t i n g  o i l  which i s  PCB f ree .  C o n t i n u e d  u s e  o f  t h e  
POB t r a n s f o r m e r s  r e p r e s e n t s  a p o t e n t i a l  h a z a r d  t o  human h e a l t h  a n d  t h e  env i ronment  a n d  a 
s i g n i f i c a n t  p o t e n t i a l  f o r  d i s r u p t i o n  of t h e  C e n t e r ' s  o p e r a t i o n s  and  s c h e d u l e s  from l eaks  a n d / o r  
f i r e s .  P C B s  are r e g u l a t e d  by t h e  T o x i c  S u b s t a n c e  C o n t r o l  A c t  (TSCA). 

J l a n a l e v  R e s e a r c h  C e n t e r  (TlaRC) . . . . . . . . . . . . . . . . . . . . . . .  E .  $4,910,000 

1. Remedia t ion  o f  PCB/PCT a t  Tabbs C r e e k  . . . . . . . . . . . . . . . . .  2 , 0 0 0 , 0 0 0  

T h i s  pro jec t  p r o v i d e s  f o r  c o n t i n u a t i o n  o f  t h e  r e m e d i a t i o n  of Tabbs C r e e k ,  
c o n t a m i n a t e d  w i t h  p o l y c h l o r i n a t e d  b i p h e n y l s  (PCBs)  and  p o l y c h l o r i n a t e d  t e r p h e n y l s  ( P C T s )  . 
Tabbs C r e e k  i s  located b e h i n d  t h e  C e n t e r  a n d  j o i n s  t h e  Nor thwest  Branch o f  B a c k  R i v e r  a b o u t  a 
m i l e  from t h e  C e n t e r  p r o p e r t y  l i n e .  Tabbs C r e e k  i s  a t i d a l  w e t l a n d  and  Back  R i v e r  i s  used f o r  
o y s t e r  h a r v e s t i n g .  Chemica l s  were released i n t o  t h e  c r e e k  from t h e  Lang ley  storm d r a i n  s y s t e m .  
The C e n t e r  w a s  c i t ed  w i t h  a Notice o f  V i o l a t i o n  f rom t h e  S t a t e  Water C o n t r o l  Board f o r  t h e  
u n p e r m i t t e d  d i s c h a r g e  o f  b o t h  PCBs and  PCTs i n t o  Tabbs C r e e k  and  Back  R i v e r ,  a n d  f o r  t h e  
c o n t a m i n a t i o n  of s h e l l f i s h  i n  t h e  area. The C e n t e r  was a l s o  c i t ed  by t h e  Env i ronmenta l  
P r o t e c t i o n  Agency (EPA)  as a noncomplying F e d e r a l  f a c i l i t y  w i t h i n  t h e  Chesapeake  Bay watershed. 
A Federal Fac i l i t i e s  Compliance Agreement w a s  s i g n e d  w i t h  t h e  EPA. PCBs a re  r e g u l a t e d  under  
t h e  T o x i c  S u b s t a n c e s  C o n t r o l  A c t  (TSCA) a n d  c l e a n u p  i s  r e g u l a t e d  u n d e r  t h e  Comprehensive 
Env i ronmenta l  Response ,  Compensat ion a n d  L i a b i l i t y  A c t  (CERCLA) . 

. . . . . . . . . . . . . . . . . .  2 .  Remediation a t  S t r a t t o n  S u b s t a t i o n  800 ,000  

T h i s  pro jec t  p r o v i d e s  f o r  s i t e  r e m e d i a t i o n  i n  a n d  a r o u n d  t h e  S t r a t t o n  S u b s t a t i o n .  
Sampl ing  and  a n a l y s i s  of t h e  s o i l  and  g roundwate r  a t  t h i s  s i t e  h a v e  detected PCB c o n t a m i n a t i o n  
r e s u l t i n g  f rom l e a k a g e  o f  PCB c o n t a i n i n g  e q u i p m e n t .  F o l l o w i n g  t h e  d e f i n i t i o n  and  e v a l u a t i o n  of 
t h e  e x t e n t  o f  t h e  s i t e  c o n t a m i n a t i o n ,  remedial a c t i o n  a l t e r n a t i v e s  may i n v o l v e  removal  and 
d i s p o s a l  o f  c o n t a m i n a t e d  s o i l  a n d  g r o u n d w a t e r  t r e a t m e n t .  PCBs  a re  r e g u l a t e d  u n d e r  t h e  Federal  
TSCA r u l e s .  

. . . . . . . . .  3 .  Replace PCB/PCT Con tamina ted  A i r  D i s t r i b u t i o n  P i p i n g  350,000 

T h i s  project  p r o v i d e s  f o r  t h e  r e p l a c e m e n t  of a p p r o x i m a t e l y  4 , 0 0 0  l i n e a l  f e e t  of 
aboveground and  underg round  a i r  d i s t r i b u t i o n  p i p i n g  s e r v i c i n g  some b u i l d i n g s  i n  t h e  Langley  E a s t  
S i d e .  A p o r t i o n  o f  t h e  PCB/PCT c o n t a m i n a t i o n  e n c o u n t e r e d  i n  t h e  Lang ley  storm d r a i n  
s y s t e m  appears t o  have  o r i g i n a t e d  f rom t raps  located on t h e  a i r  d i s t r i b u t i o n  s y s t e m  p i p i n g  of 
b u i l d i n g s  s e r v e d  by  a i r  compressors l u b r i c a t e d  w i t h  o i l  c o n t a i n i n g  P C B s .  T o  e l i m i n a t e  t h e  
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S o u r c e  of t h e  c o n t a m i n a t i o n ,  r e p l a c e m e n t  of t h e  c o n t a m i n a t e d  p i p i n g  i s  r e q u i r e d .  P C B s  a re  
r e g u l a t e d  u n d e r  TSCA. 

4 .  Removal, Disposal a n d  Replacement  of Cr i t i ca l  
P C B T r a n s f o r m e r s  . . . . . . . . . . . . . . . . . . . . . . . . . .  360,000 

s T h i s  project  provides f o r  t h e  removal a n d  r e p l a c e m e n t  of a p p r o x i m a t e l y  f o u r t e e n  
p o l y c h l o r i n a t e d  b i p h e n y l  (PCB) t r a n s f o r m e r s  w i t h  non-PCB u n i t s  a t  v a r i o u s  f a c i l i t i e s .  The 
project i n c l u d e s  t h e  disposal of t h e  replaced u n i t s  i n  a c c o r d a n c e  w i t h  e n v i r o n m e n t a l  
r e g u l a t i o n s .  The project  w i l l  p r e v e n t  p o t e n t i a l  c o n t a m i n a t i o n  a n d  d i s r u p t i o n  o f  o p e r a t i o n s  due  
t o  l e a k s ,  s p i l l s ,  or  f i res  associated w i t h  t h e s e  t r a n s f o r m e r s .  The t r a n s f o r m e r s  a re  c o n s i d e r e d  
c r i t i ca l  t o  t h e  C e n t e r  o p e r a t i o n s .  PCBs are  r e g u l a t e d  u n d e r  t h e  T o x i c  S u b s t a n c e s  C o n t r o l  A c t  
(TSCA) . 

5 .  Remedial Investigation/Feasibility S t u d y  (RI /FS)  
fo r  C o n s t r u c t i o n  Debris L a n d f i l l  . . . . . . . . . . . . . . . . . .  1 , 0 0 0 , 0 0 0  

T h i s  s t u d y  project  p r o v i d e s  f o r  p e r f o r m i n g  a Remedial Investigation/Feasibility 
S t u d y  ( R I / F S )  t o  i n v e s t i g a t e  t h e  e x t e n t  a n d  s e v e r i t y  of s i t e  c o n t a m i n a t i o n  f o r  s i t e  r e m e d i a t i o n  
a t  t h e  C o n s t r u c t i o n  Debr is  L a n d f i l l .  T h i s  l a n d  area i s  marshy a n d  a d j a c e n t  t o  t i d a l  w e t l a n d s .  
An i n i t i a l  s t u d y  i d e n t i f i e d  t h e  p r e s e n c e  of s u s p e c t e d  drums a n d  o i l y  r e s i d u e s  i n  t h e  s o i l  
a r o u n d  t h e  a rea .  T h i s  s t u d y  work i n c l u d e s  p e r f o r m i n g  s i t e  i n v e s t i g a t i o n s  t o  f u l l y  cha rac t e r i ze  
a n d  assess t h e  s i t e ,  d e f i n e  t h e  e x t e n t  of c o n t a m i n a t i o n ,  a n d  t o  d e v e l o p  a n d  e v a l u a t e  remedial 
a l t e r n a t i v e s  f o r  s i t e  r e m e d i a t i o n .  The  p r o j e c t  i s  r e q u i r e d  t o  e n s u r e  compl i ance  w i t h  
r e q u i r e m e n t s  u n d e r  CERCLA. 

6 .  S to rmwate r  Runoff Control  a n d  M o n i t o r i n g  400 ,000  . . . . . . . . . . . . . . .  
T h i s  p ro jec t  provides f o r  m o d i f i c a t i o n s  t o  t h e  C e n t e r  stormwater d r a i n a g e  s y s t e m  i n  

t h e  Eas t  a n d  West Areas. M o d i f i c a t i o n s  t o  t h e  storm d r a i n  s y s t e m  a re  r e q u i r e d  t o  c o n t r o l  and  
mon i to r  stormwater r u n o f f  d i s c h a r g i n g  f rom Langley  i n t o  t h e  Chesapeake  Bay i n  a c c o r d a n c e  w i t h  
non- poin t  s o u r c e  p o l l u t i o n  r e g u l a t i o n s  u n d e r  t h e  C l e a n  Water A c t .  Lang l ey  i s  one  o f  t h e  
F e d e r a l  f a c i l i t i e s  located w i t h i n  t h e  Chesapeake Bay watershed a n d  a p a r t i c i p a n t  i n  t h e  
Chesapeake Bay I n i t i a t i v e .  

F .  Lewis  R e s e a r c h  C e n t e r  ( J l e R C )  . . . . . . . . . . . . . . . . . . . . . . . .  $6 .300 ,00Q 

. . . . . . . . . . .  1,500,000 1. Remed ia t i on  S t u d y / I n s p e c t i o n  - Plum Brook S t a t i o n  

T h i s  s t u d y  project  w i l l  i n i t i a t e  s i t e  a c t i v i t i e s  r e q u i r e d  t o  v e r i f y ,  assess, and  
remediate s i t e  c o n t a m i n a t i o n  a t  t h e  L e w i s  - Plum B r o o k  S t a t i o n  (PBS) ,  a 6 ,432 acre s i t e  loca ted  
i n  Sandusky,  O h i o .  The f a c i l i t y  has been  i d e n t i f i e d  by t h e  Env i ronmen ta l  P r o t e c t i o n  Agency 
(EPA) as r e q u i r i n g  s i t e  i n v e s t i g a t i o n s .  S o l i d  a n d  h a z a r d o u s  waste c o n t a m i n a t i o n  may e x i s t  f r o m  
past o rdnance  work by t h e  Army a n d  r e s e a r c h  a c t i v i t i e s  by NASA. T h i s  i n i t i a l  e f f o r t  w i l l  
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i n c l u d e  t h e  p r e p a r a t i o n  of project work p l a n s  a n d  i m p l e m e n t a t i o n  o f  a s i t e  i n s p e c t i o n  a n d  
related work, l e a d i n g  t o  deve lopment  of remedial investigation/feasibility s t u d i e s  (RI /FS)  and  
r e m e d i a t i o n  of i d e n t i f i e d  c o n t a m i n a t e d  areas.  T h i s  s t u d y  project  w i l l  be c o n d u c t e d  f o l l o w i n g  
t h e  Comprehensive  Env i ronmen ta l  Response ,  Compensat ion a n d  L i a b i l i t y  A c t  (CERCLA) g u i d a n c e .  

2 .  Remedia t ion  of Underground S t o r a g e  Tank S i t e s ,  
s V a r i o u s  L o c a t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ,500 ,000  

T h i s  project  provides f o r  c o n t i n u a t i o n  of t h e  r e m e d i a t i o n  of s o i l  a n d / o r  g roundwa te r  
f rom l e a k i n g  unde rg round  storage t a n k  (UST) s i tes  w i t h i n  L e w i s  a n d  Plum Brook  S t a t i o n  ( P B S ) .  
S i t e  a s s e s s m e n t s  o f  p r e v i o u s l y  closed UST s y s t e m s  a n d  s y s t e m s  u n d e r g o i n g  removal  i n d i c a t e  t h a t  
some of t h e s e  s i tes  are  c o n t a m i n a t e d  w i t h  h a z a r d o u s  s u b s t a n c e s  a n d / o r  p e t r o l e u m  p r o d u c t s .  The 
project  i n c l u d e s  r e m o v a l / t r e a t m e n t  of c o n t a m i n a n t s  from t h e  s o i l s  a n d  g r o u n d w a t e r ,  i n c l u d i n g  
p e r f o r m i n g  s a m p l i n g  a n d  a n a l y s e s  t o  a c h i e v e  r e q u i r e d  c l e a n u p  l e v e l s .  S i t e  r e m e d i a t i o n  i s  
r e q u i r e d  t o  conform w i t h  t h e  Resou rce  C o n s e r v a t i o n  a n d  Recovery A c t  ( R C R A ) ,  Federal ,  a n d  s t a t e  
UST r e g u l a t i o n s .  

3 .  Remedial Investigation/Feasibility S t u d y  (RI /FS)  
. . . . . . . . . . . . . . . . . .  fo r  S o u t h  a n d  Nor th  C e n t r a l  Areas 2 , 3 0 0 , 0 0 0  

T h i s  s t u d y  project  provides f o r  t h e  pe r fo rmance  o f  Remedial I n v e s t i g a t i o n /  
F e a s i b i l i t y  S t u d y  (RI/FS) f o r  t h e  S o u t h  a n d  Nor th  C e n t r a l  Areas project  management u n i t s  a t  
L e w i s .  The RI/FS i s  t o  be c o n d u c t e d  i n  r e s p o n s e  t o  r e s u l t s  of a p r e l i m i n a r y  a s s e s s m e n t  a n d  
s i t e  i n s p e c t i o n  performed u n d e r  t h e  CERCLA process a n d  t h e  S t a t e  o f  Ohio  Env i ronmen ta l  
P r o t e c t i o n  Agency (OEPA) f i n d i n g s  a n d  orders i s s u e d  t o  L e w i s .  The RI/FS w i l l  f u r t h e r  
i n v e s t i g a t e  a n d  assess c o n t a m i n a t i o n  a t  p r i o r i t i z e d  pro jec t  management u n i t s  t o  i d e n t i f y  a n d  
e v a l u a t e  t r e a t m e n t  o p t i o n s  f o r  r e m e d i a t i o n  of t h e s e  areas.  

. . . . . . . . . . . . . . . .  4 .  Mercury Cleanup  a t  B u i l d i n g s  1 6  a n d  301  500 ,000  

T h i s  project  provides f o r  c l e a n u p  of mercury  c o n t a m i n a t i o n  i n  B u i l d i n g s  1 6  a n d  301 .  
Both  b u i l d i n g s  h a v e  c o n t r o l  rooms t h a t  c o n t a i n e d  mercury  manometer boards, which h i s t o r i c a l l y  
h a v e  r e s u l t e d  i n  b r e a k a g e  a n d  a c c i d e n t a l  s p i l l s  of mercury  i n s i d e  b u i l d i n g s .  Vacuum r e s e a r c h  
f a c i l i t i e s  a n d  s p e c i f i c  areas w i t h i n  t h e  b u i l d i n g s  show e v i d e n c e  of mercury  c o n t a m i n a t i o n .  
T h i s  project  w i l l  provide fo l low- on c l e a n u p  a t  b o t h  b u i l d i n g s .  The c l e a n u p  w i l l  r e q u i r e  
d e c o n t a m i n a t i o n  of equ ipment  a n d  s t r u c t u r e s  t o  conform w i t h  Federal RCRA r e g u l a t i o n s .  

5 .  Remedia t ion  of B u i l d i n g  415 S i t e  . . . . . . . . . . . . . . . . . . .  500,000 

T h i s  project  provides f o r  t h e  removal a n d  r e m e d i a t i o n  of c o n t a m i n a t e d  s o i l  a t  t h e  
B u i l d i n g  415 s i t e  located i n  t h e  West A r e a .  The b u i l d i n g  was p r e v i o u s l y  u s e d  f o r  rocket f u e l  
t e s t i n g  a n d  storage a n d  d i s p e n s i n g  of c h e m i c a l s  a n d  h a z a r d o u s  wastes. P r e l i m i n a r y  a s s e s s m e n t  
documen ta t i on  i n d i c a t e s  h a z a r d o u s  a n d  pet ro . leum c o n t a m i n a n t s  may e x i s t  from t h e s e  p a s t  
a c t i v i t i e s .  The work i n v o l v e s  t h e  r e m o v a l / t r e a t m e n t  of s o i l  a n d / o r  g roundwa te r  c o n t a m i n a n t s  

CF 17 -8  



based on the results of scheduled investigations during building closure. Cleanup is required 
to conform with RCRA regulatory requirements. 

G. 11 Space Fliaht Center (MSFC) . . . . . . . . . . . . . . . . . . . . .  $2,890, OOQ 

. . . . . . . . . . . . . . . . . . .  b 1. RCRA Facility Investigation (RFI) 1,000,000 

This project provides the work required for assessment, investigation, and cleanup 
of sites with potential contamination as identified in the Preliminary Assessment (PA) by the 
Environmental Protection Agency (EPA) and MSFC. The PA indicates a potential for contamination 
of soil and groundwater resulting from past practices associated with the operations of the 
Center. 

2. Cleanup of Groundwater Contamination, 
Santa Susana Field Laboratory (SSFL) . . . . . . . . . . . . . . . .  500,000 

This project is a continuation of the assessment/cleanup and characterization of the 
groundwater and hydrogeological regime currently under way at SSFL. The assessment/cleanup 
will consist of well installations, report preparation, and capital purchases. Current results 
indicate a high level of trichloroethylene in the groundwater, which has been associated with 
rocket engine testing performed at SSFL by both NASA and the Air Force. This project is 
required to be in compliance with the Resource Conservation and Recovery Act (RCRA) and with 
the regulations of the state of California. 

. . . . . . . . .  3 .  Cleanup of Solid Waste Management Units (SWMU), SSFL 400,000 

This project will provide for the characterization, assessment, and remediation of 
the most critical of the SWMUs identified by SSFL, the Environmental Protection Agency (EPA), 
and the state of California. The SWMUs involved in this cleanup include NASA's Area I1 SWMUs 
and sites associated with rocket engine testing on Rocketdyne's Areas I and 111. 
will involve the installation of treatment units and a wide array of assessment methodologies 
including soil borings, well installations, sampling, and soil removal. 

This project 

4 .  Remove and Replace Underground Storage Tanks, 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Various Locations 990,000 

This project continues a program to replace the underground storage tanks (UST) at 
MSFC. This project will remove and replace ten USTs with an aboveground system that will 
provide equivalent capabilities. These tanks must be replaced to comply with Federal and state 
of Alabama regulations. 
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H. Michoud Assemblv Facilitv ( MAF) . . . . . . . . . . . . . . . . . . . . . . .  $ ~ ~ O o o ~ o o o  
1. Modify Aboveground Storage Tanks, Facility Wide . . . . . . . . . . . .  1,000,000 

This project continues the program to upgrade and modify aboveground chemical and 
petroleum product/waste tanks located throughout the facility. The work includes overfill 
alarms, secondary containment, visual-level indicators, dry disconnects, and emission controls 
needed to comply with Federal and state of Louisiana regulations. 

. . . . . . . . . . . . . . . . . .  2 .  Groundwater Remediation Activities 2,000,000 

This project is a continuation of the remediation activities associated with the 
Solid Waste Management Units (SWMU) identified during the Resource Conservation and Recovery 
Act (RCRA) facility investigation. The work includes well installation and contaminated 
soil/material removal and disposal. This project is required by MAF's RCRA permit. 

I. ace Ce nter (SSC) . . . . . . . . . . . . . . . . . . . . . . . . .  $2,50O,QJJ $tennis SD 

1. Remediation of Herbicide/Pesticide Area . . . . . . . . . . . . . . . .  1,300,000 

This project provides for the remediation of contaminated soil and groundwater 
associated with SSC herbicide/pesticide handling facility. Work will include well 
installation, contaminated material removal and disposal, and backfill of any excavated areas. 
The project is required to be in compliance with Federal and state of Mississippi regulations. 

2. Replace Aboveground Storage Tanks . . . . . . . . . . . . . . . . . . .  500,000 

This project provides for the replacement in one kind of one 100,000 gallon 
aboveground tank and the replacement of two 65,000 gallon tanks with one 100,000 gallon 
aboveground tank. Work will include installation of associated piping, spill prevention 
devices, and the disposal of the old tanks and any contaminated soil. This work is required to 
bring SSC into compliance with Federal and state of Mississippi regulations. 

3. RCRA Facility Investigation (RFI) . . . . . . . . . . . . . . . . . . .  700,000 

This project provides the work required for assessment, investigation, and removal 
actions at sites with potential contamination as identified in the Site Inspection (SI). The 
SI indicates a potential for contamination of soil and groundwater resulting from past 
practices associated with the operations of the Center. 
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J. DS Fkuht Facilitv - (WFF) . . . . . . . . . . . . . . . . . . . . . . . .  $2.100.000 I *  

1. Removal of PCB Contaminated Soil, Scrapyard and Transformer Area . . .  1,100,000 

This project provides for the removal and disposal of soil in the scrapyard and 
transformer pad areas which have been contaminated with polychlorinated biphenyls (PCBs) and 
mdrcury. The contamination was identified in the Preliminary Assessment required by the 
Environmental Protection Agency. This project is governed by the Toxic Substance Control Act 
(TSCA) and state of Virginia regulations. 

2. Fire Training Area Remediation . . . . . . . . . . . . . . . . . . . .  1,000,000 

This project provides for the removal and disposal of soil and for the treatment and 
remediation of groundwater contaminated with volatile and semi-volatile organics. 
will include installation of groundwater wells and treatment units and groundwater sampling and 
analysis. This project is required by Federal and state of Virginia regulations. 

The work 

K. te Sa nds Test Facilitv ( WSTF) . . . . . . . . . . . . . . . . . . . . . .  I .  

. . . . . . . . .  2,000,000 

This project is the continuation of the ongoing groundwater assessment at WSTF. 
This project provides for the quantification, definition, and assessment of the impacts and the 
remedial alternatives available to WSTF. The project will also provide the RCRA Facility 
Investigation (RFI) and the Corrective Measures Study (CMS) reports as required by a RCRA 
3008 (h) consent order. 

1. Groundwater Contamination Assessment and Remediation 

. . . . . . . . . . . .  2. Contamination Assessment, Property Acquisition 230,000 

This project provides for the purchase of three parcels of privately owned land 
totaling approximately 210 acres located roughly 2 . 5  miles southwest of the WSTF boundary. 
groundwater assessment that WSTF has been conducting has confirmed that groundwater 
contaminated with trichloroethylene (TCE) and freon has migrated in a southwesterly direction 
and is located adjacent to the private land. The purchase of the three parcels is necessary as 
groundwater well installation and assessment on the private land is now required. Acquisition 
of the private land will also provide NASA with a buffer zone and eliminate the possibility of 
development and drinking water well installation thereby reducing the potential of endangerment 
to human health. 

The 
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L .  Various L o c a t i u  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1.170.000 

1. Replace Underground Storage Tanks, Madrid, Spain . . . . . . . . . . .  850,000 

T h i s  pro jec t  i n i t i a t e s  t h e  work f o r  t h e  replacement and upgrade of underground 
stbrage tank (UST) s y s t e m s  a t  t h e  Madrid Deep Space Communications Complex ( M D S C C ) .  The USTs 
a t  t h e  MDSCC cons is t  of s ing le  wall s t e e l  tanks used f o r  t h e  s torage of petroleum products and 
hazardous substances. T h i s  work involves t h e  removal, replacement and upgrade of UST systems 
t o  provide fo r  secondary containment, leak de tec t ion ,  and monitoring t o  prevent fu ture  
re leases .  The pro jec t  a l s o  includes t h e  removal/disposal of contaminated s o i l  and repa i r  of 
surface a reas .  The UST system modifications w i l l  be i n  conformance w i t h  requirements under the  
Federal Resource Conservation and Recovery Act (RCRA) and l o c a l  regula t ions .  

2 .  Upgrade Hazardous Materials and Waste Storage Areas, 
. . . . . . . . . . . . . . . . . . . . . . . . .  Canberra, Austral ia  320 ,000  

T h i s  p ro jec t  provides f o r  construct ion of an open-sided hazardous materials/waste 
s torage shed and fo r  removal, treatment,  and d isposa l  of contaminated s o i l  a t  the  Canberra Deep 
Space Communications Complex ( C D S C C ) .  The new roofed, open-sided s torage shed w i l l  provide f o r  
the  s torage of hazardous mater ia l s  and wastes and w i l l  be equipped w i t h  f i r e ,  s a fe ty ,  and 
a n c i l l a r y  equipment i n  accordance w i t h  environmental regula t ions .  The pro jec t  w i l l  a l s o  
include t h e  removal, treatment,  and disposal  of contaminated s o i l s .  The work i s  necessary f o r  
compliance w i t h  both loca l  and U . S .  environmental regula t ions .  

M .  pIiscellmeous Projec ts  Not i n  Excess of $750.000 Each . . . . . . . . . . . .  $3,750,00Q 

Assessments ,- v e s u a a t i o n s .  F e a s a i l i t v  S t u b e s ,  , . I  

es. Desiun. and Related E n a u e s L u g  $9.950. O O Q  
N. 

. . . . . . . . . . . . . . .  
Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $50,000,000 

Approximately $55- 60 mill ion per year fo r  t h e  next few years i s  the  current  es t imate for  
meeting Environmental Compliance and Restoration requirements. T h i s  f igu re  w i l l  become b e t t e r  
defined a s  s t u d i e s  a r e  completed and remediation pro jec ts  a re  reviewed b y  Federal ,  s t a t e ,  and 
loca l  regula tors .  
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